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To all those – great and small – who “stage an energetic fight uphill 

in a world that overall moves thermodynamically downhill.” 

(Rolston 1988, p. 97)  

  



 

 

 

 



 

 

  Introduction 

Why a new ethical theory? Why do genes matter? – An introduction to this work 

This work started out as an attempt to explain the ethical and ecological aspects of 

hunting. However, during the course of writing the dissertation I realized that none 

of the existing environmental ethical theories I was describing and applying to 

hunting was sufficiently consistent in my eyes – I wanted to develop and “own” a 

point of view, a consistent environmental ethic which also reflects my intuition. I 

started to reconcile my own intuitions as a conservationist with an individualistic 

biocentric position (like that of Paul Taylor) in conjunction with a holistic extension 

– at least concerning the moral status of species. According to my moral intuition as 

a conservationist, species are worthy of direct moral consideration in our actions. 

According to my moral intuition as a being that is capable of empathy, individual 

organisms – whether human, animal, or plant – are worthy of direct moral consider-

ation in our actions. However, including entire species in the moral community 

while not including rocks and stones is easier said than reasoned in a theoretically 

consistent manner. My initial idea of simply adding species to Paul Taylor’s form of 

biocentrism failed. When I started with the classic biocentric approach to environ-

mental ethics by using the inherent goal-directedness of entities as key for direct 

moral considerability, I came across examples from biology that could not be recon-

ciled with the idea that the main interest of every organismic entity is its own, 

individual survival. Among others, Richard Dawkins’s ‘Selfish Genes’ and E.O. Wil-

son’s ‘Sociobiology’ contain such examples. I began to consider another type of goal-

directed entity – genes – as deserving of moral consideration. It struck me as consis-

tent from the point of view of evolutionary theory. By focusing on genes, I have 

finally discovered a way that shows why it is prima facie morally mandatory to 

consider individual living beings, as well as future generations and species part of 

the moral community.  

The present work consists of two pillars: an ethical one and a biological/ecologi-

cal one. Chapter 1 of this work deals with evolution, providing a rough introduction 

to the principles of the theory of evolution. Moreover, I present briefly the origin 

and evolution of life. The intention of beginning this work with a chapter on evolu-

tion is that the subsequent argumentation concerning the role of genes is supported 

by evolutionary theory. The role of genes is probably best realized in light of the 

evolutionary perspective.  

The next part of this work, Chapter 2, then focuses on ethics and morality. What 

are we talking about when using these terms? What is ethics and morality about? 

What do I mean by “moral considerability”? Which are the morally relevant criteria 

for an entity to have moral considerability and intrinsic value? I conclude that it is 

the rule of nonmaleficence (or non-harm) which is key to ethics and morality. But 

what type of entities can actually be harmed? I argue that only those entities can be 
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harmed which possess interests and which are inherently goal-directed. That means 

that I follow the “traditional” biocentric line of argumentation.  

I try to provide good reasons in Chapter 3 why the “traditional” biocentric line 

of argument, usually just focusing on individual organisms, should be expanded to 

include genes, future generations, and species. 

Unfortunately, we are confronted with numerous conflicts in our daily lives. For 

an ethical theory to be a “good” one, it should provide us with moral guidance in 

our actions. Dealing with prevalent moral conflict situations necessitates a set of 

relevant criteria for a fair conflict resolution. In Chapter 4 , I will offer seven criteria 

that I consider morally relevant for such a fair conflict resolution: (phylogenetic) 

nearness, endangerment, r- or K-selected species, evolutionary distinctiveness, bau-

plan and ability to regrow and to regenerate, pain-susceptibility, and ecosystematic 

role of an entity. Following on from the above, it is obvious that a theory based on 

genes and interests is unfamiliar to our usual moral deliberations. I would not be 

surprised if many readers shied away from an ethic, which is based on genes be-

cause it smacks of social Darwinism.  

In Chapter 5, I therefore argue that in our daily routine genes rarely represent the 

relevant level of morality. However, Chapter 5 also shows how the “gene perspec-

tive” might actually help us to resolve the type of conflicts we usually settle by falling 

back onto our plain intuitions. This is especially the case in classic biodiversity 

conservation conflicts. I argue that the presented gene-interest-based environmental 

ethical theory is, in sum, practicable and applicable.  

Yet, what is unresolved until now is how to name the presented “gene-based” 

environmental ethical theory. Is it a biocentric ethical theory? Or even a genecentric 

one? Or should its name be chosen by the morally relevant criteria? If so, would it 

not be a kind of conato- or teleonomo-interestcentrism? I therefore also highlight the 

current terminological inconsistencies in environmental ethics in Chapter 5 and 

present my favored solution in relation to a theory’s name. 



 

 

1. Evolution 

1.1. Introduction 

There are several reasons for why I start with an overview about evolution. Nothing 

illustrates the standing of the human being better than within the light of evolution. 

Readers familiar with environmental ethics, especially with Paul Taylor’s ‘Respect 

for Nature’ (1989), can rightly assume that a subliminal reason for such a prefacing 

chapter about evolution is to portray an introductory kind of “biocentric outlook on 

nature” – that is, to show that we as humans share a common origin with all living 

things and, as evolution clearly shows, that we are neither “higher” (in the meaning 

of “better”) or even creation’s crowning glory nor the ultimate goal of evolution. 

Evolution as such happens without any finalism or universal progress.1 What some-

times appears as a “ladder of life leading from lowly microbes to lofty humanity” 

(Campbell and Reece 2002, p. 715) is a common misconception. Biological diversity 

is not the product of ladderlike “progress” but of branching phylogeny (ibid.). As 

Campbell and Reece (ibid.) emphasize, 

“The fact that there are more species of bony fish alive today than all other 

vertebrates combined is a clear indication that our finned relatives are not 

outmoded underachievers that failed to get out of the water. (…) Similarly, the 

ubiquitous presence of diverse prokaryotes throughout the biosphere today is 

a reminder of the enduring ability of these relatively simple organisms to keep 

up with the times through adaptive evolution.”  

The group of so-called “lower” microorganisms seems to be at least as successful 

from an evolutionary perspective as so-called “higher” animals (Mayr 2001). In fact, 

all species have their own adaptations that are good for them; neither slime molds, 

nor dandelions, nor cheetahs, nor bats need mathematical skills or the ability of oral 

speech to constitute well-adapted organisms. All species of living organisms are the 

result of the ongoing process of natural selection in a changing environment com-

bined with genetic recombination and mutation. Evolution does not necessarily 

move from lower to higher, from primitive to advanced, from simple to complex, 

from imperfect to perfect. From this perspective, it seems to be and will be clear that 

humans are not inherently superior to other living beings. Humans are just different.  

A nice work which portrays the topic of evolution in a highly illustrative, 

“reverse” way (that is, in backward chronology) is Richard Dawkins’s ‘The ancestor’s 

tale’ (2004). In this work, Dawkins starts with us as contemporary humans and then 

goes back on the “evolutionary ladder” to our common ancestors, finally leading to 

the “universal progenitor” of all living organisms. Choosing this perspective of 

                                                 
1  See Mayr (2000, pp. 259f. and 2001, pp. 75, 213f.); Campbell and Reece (2002, p. 715); and Wuketits 

(2005, p. 13). 
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evolution, we lose – step by step – some of our (at minimum: non-moral) anthropo-

centric views of the world. A typical, that is, chronological description of evolution, 

which mostly includes the evolution of humans in one of its last chapters, leaves the 

pale impression of an evolutionary goal-directedness for “higher”, “better”, and 

“more advanced” beings cumulating in us – Homo sapiens. But, as Dawkins (2004, p. 

6) correctly emphasizes, 

“(i)t makes no more sense (and no less) to aim [a work about evolution] towards 

Homo sapiens than towards any other modern species – Octopus vulgaris, say (…). 

A historically minded swift, understandably proud of flight as self-evidently 

the premier accomplishment of life, will regard swiftkind (…) as the acme of 

evolutionary progress.” 

In addition to the previous point, the following introduction to evolution is neces-

sary to understand the main claim of the subsequent chapter about what interests 

are and which entities might be bearers of interests. Finally, the reason why I begin 

this part of the work with an introduction to evolution is that I try to separate 

descriptive from normative statements – so as not to commit a naturalistic fallacy. I 

try hard to keep ontology and normativity separated.  

First of all, I will offer a definition of the term ‘evolution’. In addition, I will 

defend the theory of evolution as a non-religious fact. After that, a rough outline 

should explain the origins of planet Earth as well as that of living organisms. This 

section will be followed by an introduction to the main mechanisms of evolution. 

To understand evolution and the findings of heredity, it is necessary to go on with 

a brief sketch of genetics. I will conclude with some remarks on evolutionary 

adaptations. 

1.2. Defining evolution 

In the broadest sense, evolution explains that what we see today is different from 

what existed in the distant past. The way I use the term evolution throughout this 

work will be the one for biological evolution if not stated otherwise. Biological 

evolution might be best understood as the process of gradual genetic changes in the 

traits of living things in a lineage of populations, that is, between generations, 

during the history of life on Earth.2 Darwin ([1859] 2006) called this process “descent 

with modification”. To be correct, it is not the (single) theory of evolution proposed 

by Darwin but five distinct major theories of evolution. These are the theories of 

1. the non-constancy of species (as the basic theory of evolution),  

2. the descent of all organisms from common ancestors,  

3. the gradualness of evolution without discontinuities,  

4. the multiplication of species as the origin of diversity, and,  

5. natural selection (Mayr 2001, p. 86).  

                                                 
2  See Ridley (1996, p. 667); USNAS (1998, p. 55); and Futuyma (2009, G-3). 
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It seems to be surprising – at least for me – that the theory of evolution has not been 

accepted as a fact but has still to be defended. Four in ten US Americans, however,  

“believe God created humans in their present form about 10,000 years ago. 

Thirty-eight percent believe God guided a process by which humans developed 

over millions of years from less advanced life forms, while 16% (…) believe 

humans developed over millions of years, without God's involvement” 

(Newport 2010). 

In Germany, according to an Emnid poll from 2005, every second resident believes 

that a higher power had created the Earth and all life on Earth (Anon. 2005). There-

fore, in response to an abundance of creationists, “intelligent design” advocates, and 

other anti-evolutionists, I have chosen to briefly state my point of view concerning 

evolution. 

Following Mayr (2000, 2001), Dawkins (1989, 1991), and most other biologists, I 

take it for granted that, first, evolution is a fact like the fact that the Earth is rotating 

around the sun and that the Earth is not a disk but a sphere, and, second, that all 

living organisms have a common descent. This position is widely reasoned and ack-

nowledged by research concerning morphological similarity, embryology, vestigial 

structures, biogeography, and molecular and genetic evidence – and should, thus, 

not be defended as such in the present work. The following citation from Ernst Mayr 

(2001, p. 264) summarizes in a comprehensive way that evolution inevitability takes 

place:  

“(T)he way organisms are structured, evolution is inevitable. Each organism, 

even the simplest bacterium, has a genome, consisting of thousands to many 

millions of base pairs. (…) (E)ach base pair is subject to occasional mutation. 

Different populations have different mutations, and if they are isolated from 

each other, these populations inevitably become more different from each other 

from generation to generation. Even this simplest of all possible scenarios 

represents evolution. If one adds further biological processes, such as 

recombination and selection, the rate of evolution accelerates exponentially. 

Therefore, the mere fact of the existence of genetic programs makes the 

assumption of a stationary world impossible. Evolution is thus a plain fact, not 

a conjecture.” 

In the subsequent chapter, I will not give an all-embracing résumé of evolutionary 

theory. Instead, I will only pick out those aspects that are necessary for my later 

argumentation. For a more detailed discussion about evolution, I can only refer to 

more specialized publications like those from Ridley (1996), Maynard Smith and 

Szathmáry (1999), Mayr (2001), Dawkins (2004), and Futuyma (2009). 



4 

 

 

1.3. The origin of planet Earth, life, and life on Earth 

Evidence from astronomical and geophysical sciences indicates that the Earth 

originated about 4.6 to 4.5 billion years ago.3 Because the transition to life is a 

continuum (Luisi 1998, p. 616) and because the first living things on Earth must have 

developed as complex molecule-aggregations that have left no fossil record (Futuy-

ma 2009, p. 102), it is not an easy task to present an exact date of when life origina-

ted.4 Nonetheless, it is most likely that life originated between 3.9 and 3.5 billion 

years ago.5 Although three main competing theories for the origin of life have been 

proposed to date and no fully satisfactory theory has yet emerged (Orgel 2007, p. 

74), one is justified to claim that life could have originated from inanimate matter 

(Mayr 2001, p. 42).6  

Life on Earth was obviously derived from a single origin. This is indicated by the 

uniformity of biochemistry in the genetic code of all living organisms.7 Until now 

we do not exactly know what this first form of life looked like. It probably consisted 

of aggregates of macromolecules that were able to derive substance and energy 

from surrounding inanimate molecules and from the sun’s energy (Mayr 2001, p. 

40). Scientists are not fully sure about whether these first organic, living molecules 

with catalytic capacities were proteins/polypeptides or polyribonucleotides or both 

in combination (Avise 2001, p. 31). What is more important is the fact that they had 

coding and self-replicating functions (Kaufman 1993, cit. in Avise 2001, p. 31) that 

made Richard Dawkins (1989) call them “replicators”. In contemporary living 

beings, replicators are usually called ‘genes’.  

According to the so-called RNA world hypothesis, for which strong evidence has 

been provided in support8 and which, therefore, has received “a large measure of 

acceptance within the scientific community” (Penzlin 2009, p. 7), it was neither DNA 

nor proteins that emerged as the first steps toward life. The reason for this 

assumption is that there is a chicken-and-egg or ‘catch-22’ problem in the origin of 

life since  

                                                 
3 Benton (1993, p. 22); Ridley (1996, p. 544); Orgel (1998, p. 91); Ruse (1998, p. 7); Avise (2001, p. 28); 

Mayr (2001, p. 40); Orgel (2007, p. 71); Griesemer (2008, p. 270); Futuyma (2009, pp. 74, 102); 

Penzlin (2009, p. 5) 
4  Indeed, the whole concept of “life” is difficult to define (Toepfer 2005, p. 157f.; Futuyma 2009, p. 

102). 
5 Benton (1993, p. 22); Margulis and Sagan (1995, p. 66); Mojzsis et al. (1996); Orgel (1998, p. 91); 

Ruse (1998, p. 7); Jones (1999, p. 843); Mayr (2001, pp. 20, 43, 44, 174); Orians and Groom (2006, p. 

39); Orgel (2007, p. 71); Griesemer (2008, p. 270); Futuyma (2009, p. 75); Penzlin (2009, p. 5) 
6 Even if planet Earth was “seeded” by life from elsewhere like from Mars (this theory is often 

called “impact theory”; see Orgel 2007, p. 73), “questions concerning life’s origin are merely 

pushed back to another time and place” (Avise 2001, fn 11, p. 225). Therefore, I will not deal with 

so-called panspermian hypotheses here. 
7  See, for example, Mayr (2001, p. 40); Orgel (2007, pp. 71f.); and Futuyma (2009, pp. 102f.). 
8 See Gilbert (1986, p. 618); Cech (1995); Maynard Smith and Szathmáry (1999, pp. 37ff.); Brosius 

(2003b); Orgel (2007, p. 75); and Griesemer (2008, p. 280). 
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“DNA only ‘acts’ in replication and transcription as a function of protein 

enzymes while protein enzymes only function in accordance with the specifica-

tion of their structure by DNA genes” (Griesemer 2008, p. 280).  

That means that no enzymes can exist without long DNA molecules, and no long 

DNA molecules exist without enzymes (Maynard Smith and Szathmáry 1999, p. 37). 

Instead, an ancient form of RNA molecule is most likely to have emerged as the first 

step toward life, which could have acted as a template for copying and as enzymes 

(ibid.). The RNA world hypothesis suggests that such a form of early RNA could 

have completed the difficult task of organizing itself into a self-contained replicating 

system and, thus, could have served both the replicative information-carrying 

function of DNA (“replicator virtues” of DNA for encoding genetic information) 

and the catalytic metabolic function of protein (“enzymatic virtues” of proteins).9 

Molecules similar to RNA were probably the forerunners of DNA (Maynard Smith 

and Szathmáry 1999, p. 17; Futuyma 2009, p. 103), or, with other words, the “original 

replicator(s)” (Dawkins 2004, p. 567). Before proteins evolved at the beginning of 

life on Earth, there were only genotypes – no phenotypes (Futuyma 2009, p. 103). 

Such ‘naked’, gene-like replicating macromolecules had an advantage to survive 

“by protecting themselves”10 against the hostile and competitive environment. A 

kind of body or wall around them proved to be an optimal structure. This develop-

ment gave rise to the first single-celled bacteria-like organisms, the so-called pro-

karyotes. These were the first organisms on Earth and, even now, they are the most 

abundant and most widespread living beings – an ongoing success-story for already 

more than 3.5 billion years.11 Without these prokaryotes (which are frequently called 

microorganisms or microbes), life would be a very different one on planet Earth. 

The reason for this is that the percentage of oxygen in our atmosphere (roughly 

21%), that is vital to the survival of humans and other living beings at present, “is 

primarily a result of the action of microbes, with a more recent contribution from 

plants” (Cockell 2005, p. 377). In addition, microorganisms provide accessible 

nitrogen and ammonium, which is indispensable for the life of those animals and 

plants that are unable to extract nitrogen gas directly from the atmosphere them-

selves. Plants and animals need nitrogenous substance to build proteins, DNA, and 

many other enzymes and molecules required for cell function (ibid.). 

Soon after the rise of obligatorily oxygen using prokaryotes, eukaryotes appeared, 

that is, organisms whose cells have nuclei and other structures enclosed within 

membranes (Travis and Ruse 2009, p. 439). Scientists assume that they had been 

formed through symbiotic interactions among different prokaryotes where some 

                                                 
9 Gilbert (1986, p. 618); Cech (1995, pp. 18, 30); Gesteland et al. (1999, cit. in Bürglin 2006, p. 35); 

Brosius (2003b); Dawkins (2004, p. 576); Orgel (2007, p. 75); Griesemer (2008, p. 280) 
10 This wording has to be understood metaphorically since such macromolecules, of course, do not 

actively protect themselves by thoughtful inventions but passively by the means of natural 

selection. 
11 Campbell (1997, pp. 546, 564); Cockell (2005, p. 377); Travis and Ruse (2009, p. 438) 
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microbes absorbed others (ibid.). Hence, eukaryotes can be seen as chimeras, which 

carry genetic instructions from various different types of ancestors (ibid.). Life 

consisted of these single-celled entities for almost 3 billion years until the first 

multicellular organisms arose some 700 (Avise 2001, p. 31) to 670 million years ago 

(Ridley 1996, p. 546). That means that until now about three quarters of evolution 

has taken place on a unicellular level (Penzlin 2009, p. 3). It is likely that multicellular 

organisms originated from colonizing single-celled organisms. For instance, within 

the genus Volvox – a single-celled flagellate – daughter cells stay close together after 

cell division and build larger cell complexes. These cell complexes coordinate the 

common movement of the flagella in uniform directions and they have a functional 

division among each other: some are responsible for movement and some for repro-

duction (Campbell 1997, p. 594; Wuketits 2005, p. 86). In this transition zone, indeed, 

the distinction between organism and colony may be hard to discern (Holliday 1997, 

p. 625). 

The existing animal clades of nowadays first occurred around 500 million years 

ago, whereas “higher”, terrestrial plants (of the kingdom Plantae) emerged approxi-

mately 400 million years ago (Klötzli 1989, p. 15; Walter and Breckle 1991, p. 9; 

Stöcklin 2007, p. 14). From a geological perspective, plants and animals are, thus, 

relatively young organismic groups12 that emerged on a basis of nearly 3 billion 

years of successful evolution of prokaryotic and eukaryotic, monocellular life forms 

(Stöcklin 2007, p. 15). A major branch of living beings with individual bodies – 

plants – started13 to use sunlight directly to build up complex molecules from simple 

ones. Animals “discovered” how to exploit the chemical labors of the plants, either 

by eating them, or by eating other animals that eat plants. These two main branches, 

plants and animals, “evolved”14 more and more traits to increase the efficiency in 

their various ways of life, new ways of life were continually being opened up (Daw-

kins 1989, p. 46). Both, animals and plants, evolved into many-celled bodies with 

complete copies of all the genes being distributed to every cell.  

Vertebrates have been shown to exist for more than 500 million years – first in the 

form of aquatic vertebrates (Shu et al. 1999). (See Box 1 below on so-called “living 

fossils”.) Approximately 400 million years ago, some marine plants and animals 

began to invade dry land (USNAS 1998, p. 27). While dinosaurs first appeared about 

225 million years ago (ibid., p. 34), mammals appeared in the fossil record some 200 

million years ago (Ruse 1998, p. 7; Janis 2009, p. 706). The dinosaurs disappeared 

suddenly at the end of the Cretaceous period (USNAS 1998, p. 34). Only 30 million 

years ago, Old World monkeys gave rise to the apes (Mayr 2001, p. 234; Hawkins 

2002, p. 61). At some point in the not-too-distant past (probably 5-8 million years 

                                                 
12 not to mention our own species Homo sapiens which is a real “newcomer” from a geologic perspec-

tive (Taylor 1989, p. 102) 
13 This word has to be understood metaphorically. Of course, plants do not actively think. They 

“started” photosynthesis because of evolutionary processes selected for it. 
14 I put “discovered” and “evolved” into quotation marks since it is not an active, conscious, teleolo-

gical process. The usage, as has already been stated in a previous footnote, is metaphorical. 
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ago), our ancestors – along with those of chimpanzees and bonobos – were members 

of a single species, neither human nor chimpanzee.15 Out of this common ancestor, 

the genus Homo evolved around 2-1.5 million years ago.16 Anatomically modern 

humans first appeared about (200-)160-130,000 years ago in Africa.17 

1.4. The mechanisms of evolution 

What are the mechanisms by which evolution takes place? How does biological 

evolution function? Basically, three main mechanisms drive the evolutionary 

change of organisms: mutation, genetic recombination, and natural selection. Due 

to mutation (and partly due to recombination) new genes and, therefore, new traits 

are created. Mutation and recombination together cause the genetic variability. Be-

cause of natural selection, these new traits are either eliminated by the environment 

or handed on by heredity to the next generation and, thus, manifested. Moreover, a 

couple of other processes are of evolutionary importance for the loss of existing 

genes or the acquisition of new genes: gene flow, genetic drift, biased variation, 

movable elements, and non-random mating. For the purpose of this work, it seems 

sufficient to specify only the most important of them in more detail here – mutation, 

genetic recombination, and natural selection.  

Gene mutations mainly prevail due to occasionally occurring errors of replication 

during cell division (the so-called “copying errors”). Furthermore, mutations can be 

caused by exposure to radiation, chemicals, or viruses. They are permanent, trans-

missible changes to the genetic material of a cell although only a tiny fraction of 

                                                 
15 Mayr (2001, p. 237); Hawkins (2002, p. 61); Glazko and Nei (2003); Dawkins (2004); Hughes et al. 

(2004); Futuyma (2009, p. 18) 
16 Hawkins (2002, p. 61); Hughes et al. (2004, p. R368); Hagen and Hammerstein (2005, p. 98); 

Futuyma (2009, p. 89) 
17 See Avise (2001, p. 38); Hughes et al. (2004, p. R368); and Futuyma (2009, p. 90). 

One of these early aquatic vertebrates, the lobe-finned fishes with its only present 

representative Latimeria chalumnae, has been existing for over 250-300 million years with-

out any visible major changes (Dawkins 1991, p. 246; Campbell 1997, p. 703; Thomas 

2009, p. 689; however, see Holder et al. 1999). The plain existence of this coelacanth for 

such a long time seems to exemplify the adaptedness of these living beings in a barely 

changing environment of the deeper sea, where there is simply no real “need” or “force” 

to change due to mechanisms of natural selection. That is why it probably stayed in a 

stable equilibrium via so-called normalizing selection. Plantal living fossils, with hardly 

any visible changes for more than 100 million years, are, for example, Gingko and horse-

tail (Equisetum) (Mayr 2001, p. 195; Thomas 2009, p. 691). On an order level, most insects 

can be considered living fossils because the majority of their known orders had already 

appeared some 250 million years ago (Travis 2009, p. 657). 

Box 1: Living fossils 
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alterations (one in a thousand) causes heritable mutations. All the rest of them are 

removed by repair mechanisms (Willmer et al. 2000, p. 26). Any mutation that re-

sults into changes in the phenotype will be beneficial, neutral, or deleterious for the 

individual. Obviously, individuals with genotypes that contain a beneficial new 

mutation will be favored by natural selection. Most mutations have devastating 

results, destroying the replicator’s capacity to be copied. Some mutations, however, 

increase the replicator’s chances of replication. Evolution knows no other criterion 

for success than further replication (Sexton 2001, p. 9). 

Although new genes are mainly produced by mutation, most of the occurring 

phenotypic variation within natural populations that is available for selection is the 

product of genetic recombination (Mayr 2001, p. 98). Genetic recombination only 

occurs within the class of sexually reproducing organisms. During two cell divi-

sions, an entirely new recombination of the parental genotypes is produced through 

crossing-over and random movement of the chromosomes to opposite poles (ibid., 

p. 103). These two steps result in the production of uniquely different combinations 

of the parental genes that, in turn, produce unique phenotypes, providing unlimited 

new material for the process of natural selection (ibid., p. 104). Moreover, the result 

of mutation as well as the result of recombination is a product of chance (Mayr 2000, 

p. 249). When a population of sexually reproducing organisms suddenly encounters 

a catastrophic situation, the more genetically diverse it is, the greater the chance that 

it contains genotypes that will better cope with the new environmental demands, 

compared to a uniform clone of asexually reproducing organisms (Mayr 2001, p. 

105). Generally, a greater survival of beneficial mutations and a faster elimination 

of deleterious mutations is more common in sexually reproducing populations than 

in asexual ones because the  

“process of sexual reproduction makes far more new phenotypes available for 

natural selection than does mutation or any other process. It is the major source 

of the variation found in populations of sexual species. This capacity for the 

production of large amounts of variation would seem to be the major selective 

advantage of sexual reproduction” (ibid.). 

Due to sexual reproduction, the actual environment can test new genetic combina-

tions from each generation again and again. Those organisms which are the most 

efficient in coping with the challenges of their environment, as in competing with 

other members of their population and with those of other species will have the best 

chance to survive until the age of reproduction and to reproduce successfully. Yet, 

natural selection, as Mayr (2001, p. 117) makes clear,  

“is actually a process of elimination. The progenitors of the next generation are 

those individuals among their parents’ offspring who survived owing to luck 

or the possession of characteristics that made them particularly well adapted 

for the prevailing environmental conditions.”  

In general, genetic variation is random, but natural selection is not. Natural selection 

“tests” the combinations of genes represented in the members of a species and 
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allows to proliferate those that confer the greatest ability to survive and reproduce 

– under the given intra- and interspecific, and under the given abiotic environ-

mental conditions. In this sense, one should not consider evolution as the simple 

product of random chance alone (USNAS 1998, p. 16; Mayr 2001, p. 229). Clearly, 

those individuals with characteristics providing the greatest adaptedness to the 

current environmental circumstances have the greatest probability of survival. 

However, there are also many chance elimination factors like natural catastrophes. 

These may kill otherwise highly fit individuals or even species. As an example, the 

mass extinction of the (up to that point) successful group of dinosaurs at the end of 

the Cretaceous period 65 million years ago – probably, according to the Alvarez-

theory, due to an asteroidal impact (Eldredge 1995, pp. 73f.; Ridley 1996, pp. 649f.) 

– gave rise to the formerly not-so-competitive mammals … a group that already 

coexisted with the dinosaurs for 120 million years (Campbell 1997, p. 508; Campbell 

and Reece 2002, p. 703). The explosive radiation among mammalian species took 

place because the now extinct dinosaurs left plenty of free ecological gaps for them 

(Mayr 2001, p. 133). Within these 120 million years the “small [and] insignificant” 

(ibid.) mammals could not really diversify since the dinosaurs were simply better 

adapted, were superior competitors and, so, occupied and dominated all main 

ecological niches (ibid., pp. 133f.). Just bad luck (due to nonbiological causes in the 

form of the likely asteroidal impact) made this dinosaur advantage vanish (Brusatte 

et al. 2014). In other words, we are only “victors by default” (Janis 1993, p. 169) that 

had “good fortune” (Gould 1993, p. 21). Planet Earth would be a different place 

today if more dinosaur families could have escaped from extinction at the end of 

the Cretaceous. It is more than questionable whether Homo sapiens would even exist. 

The fact that more than 99.9% of all the once existing evolutionary life-lines on 

planet Earth have gone extinct makes it clear that evolution is not necessarily a 

steady approach towards ever increasing perfection. Instead, it is an unpredictable 

process during which even the temporarily “best” or “fittest” might be suddenly 

extinguished – for instance, by a catastrophe (Mayr 2000, p. 260). 

To outline what is stated above, natural selection is both, a process of chance and 

accident and a deterministic process (Mayr 2001, p. 119). The aspects of chance are 

filtered cumulatively by natural selection over many generations, step by step 

(Dawkins 1991, p. 288). The only exception from various parts of biological evolu-

tion and natural selection is Homo sapiens since we are now able to overcome many 

of our physical restrictions. There is no necessity anymore for us to wait until we 

become better adapted via natural selection to our environment; we just modify our 

environment until it suits our needs (Campbell 1997, p. 728). This cultural evolution 

happens much faster than biological evolution from the point when we “invented” 

speech. We are definitely modifying the environment faster than most of the con-

temporary species are able to adapt. Surely, the evolutionary path of the human 

being is unique. But in the same way, the evolution of every species is unique 

(Wuketits 2005, p. 101). 
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Summary 

I hope that the following main propositions became reasonable from this chapter: 

a) Humans (and all living beings) share a common origin and ancestor, most 

likely aggregates of macromolecules. These entities were the first that had 

coding and self-replicating functions. Since those gene-like, replicating mac-

romolecules had an advantage to survive that had a protecting wall around 

them, natural selection favored the evolution of cell-structured living beings. 

By providing the above information on evolution, it will be easier for the 

reader to understand and to follow the main claim of the subsequent chapters 

about what interests are and which entities might be bearers of interests. 

Notably, the peculiar role of genes is highly supported by evolutionary theory. 

b) Humans (especially human persons18) are not inherently “better”, “superior”, 

or “higher” developed entities from an evolutionary perspective. Each species 

has its own adaptations that are good for it – and that means, irrespective of 

whether these adaptations are good for us. That we, as human mammals, are 

vastly dominating most other species today is – in a nutshell – a result of 

“luck”. Without the most likely asteroidal impact, which let the dinosaurs go 

extinct, they would probably still “rule the world”.

                                                 
18  Side note: In ethical discourses, a person is usually understood as “a center of autonomous choice 

and valuation” (Taylor 1989, p. 33; emphases omitted), that is, as a being that possesses qualities 

like rationality and/or self-consciousness (Singer 1993b, pp. 110f.; Tooley 1998). Thus not every 

human is necessarily a person. Despite being a human, an anencephalic infant, for example, is 

not a person. The other way around, not every person is necessarily a human because some other 

species’ beings – such as primates – possess rationality and self-consciousness without being 

human. Hence, a chimpanzee could be called a non-human person whereas an anencephalic 

infant could be called a human non-person (see, for instance, Holland 2003b, pp. 38ff.). 



 

 

2. Morality and interests 

2.1. Introduction 

In this chapter, I am trying to portray a partly new environmental ethical theory 

simply because, in my opinion, no sufficient theory exists to date.19 The purpose of 

such a theory is to be able to provide answers to the following three major ethical 

questions: 

1. Which entities possess direct moral considerability? 

2. Does the moral weight differ among these entities? 

3. How should we balance our judgment in cases of moral conflict? 

First, I will provide an introduction to morality and the key moral principles and 

questions. “Harmability”, “intrinsic goal-directedness”, and “interests” (in a broad-

er understanding) will be shown to be legitimate, interconnected and related key 

criteria for direct moral considerability of entities. I will then invite you to think 

about what an interest is and how one could recognize or detect entities with inter-

ests – in other words, who or what is able to have interests. At the end of this chapter, 

it should be clear that, as a rough approximation for practical reasons, a) all individual 

living beings, b) future generations of them, and c) species are interest-bearers and, 

thus, deserve direct moral consideration. On a more theoretical level, it will be shown 

before that genes also (if not more so) deserve direct moral consideration. 

2.2. What is morality about? 

A terminological note beforehand: For the purpose of this work, I consider it suffi-

cient to use the terms “ethical/ethically” and “moral/morally” interchangeably (if 

not stated otherwise) although knowing that, idealistically, “ethics” concerns the 

philosophical, methodological, argumentative theory of morality and “morality” the 

more practical system of rules of conduct (see, for instance, Taylor 1975, p. 1 and 

1978, p. 3; Birnbacher 2003, p. 2). Morality is said to be what ethics is about (e.g., 

Fischer 2003, p. 31). However, both terms are etymologically highly related, espe-

cially if using the terms adjectivally or adverbially. For Albert Schweitzer (1966b, p. 

99), “ethical” is just the Greek foreign word for the same thing – namely, customs – 

that is called “moral” in Latin. Gotthard Teutsch (1985, p. 33) also argues that for 

the adjectives “ethical” and “moral”, the different theoretical meanings of the nouns 

“ethics” and “morality” have no effect because they are usually used synony-

mously. Ethicists like Singer (1993a, p. v; 1993b, p. 1; 1994a, pp. 4f.) and Pojman 

                                                 
19  The presented work has been highly influenced by the works and ideas of Paul Taylor, Martin 

Gorke, Lawrence Johnson, and Holmes Rolston. A summary of how far their thoughts have influ-

enced my own theory will be provided in Chapter 5.1. 
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(1998, p. 4) adopt an even more pragmatic view in that they also use the words 

“moral/morality” and “ethics” interchangeably. I agree with Singer (1993a, p. v) that 

it is “current usage” to use the term ‘ethics’ “not only for the study of morality (that 

is, as a synonym for ‘moral philosophy’) but also to refer to the subject matter of 

that study, in other words as meaning ‘morality’.” I likewise share Narveson’s point 

of view that “it doesn’t matter” (Narveson 2003, p. 101) that much whether we call 

such a system morality or ethics. Especially in applied ethics, theory and practice 

often simply coincide. For example, if someone was using a sentence like “From a 

philosophical standpoint X under the real-world conditions Y and Z, action A has 

to be considered as ethically legitimate.”, that would include the meaning that this 

specific form of action A (under the given circumstances!) is morally legitimate. In 

sum, since “ethics” and “morality” have their (Greek and Latin) roots in a word for 

“customs” (Singer 1994a, p. 5), since especially the adjectival and adverbial forms of 

“ethics” and “morality” are mainly used synonymously, and because “it is difficult 

to disentangle moral theory from practical ethics” (Jamieson 2008, p. 101), I do not 

painstakingly make the existing theoretical distinctions obvious whenever the terms 

are mentioned. 

Following Socrates, the classic idea to what morality is about is to ask, “How 

ought I to live?” (inter alia, Des Jardins 1993, p. 5).20 This question and the question 

of what morality is seem to be easily answerable by any intelligent person – at least, 

until one actually attempts it. “From Plato on,” Bernard Gert (1988, pp. 3f.) bemoans, 

“moral philosophers have attempted to provide an account of morality [but] (…) no 

moral philosopher has as yet provided a satisfactory account of it.” The term “mora-

lity” is still ambiguous and controversial since, for example, it can be used descrip-

tively or in a normative way (Gert 2011). It, thus, seems to be justified not to attempt 

to answer that question once and for all. Moreover, I do not attempt to provide an 

overview about all the concepts and ideas surrounding this question. Nonetheless, 

for being able to argue for specific normative claims, I need a point of departure. I 

take the following starting points: 

(1) Morality exists.  

(2) Morality applies to all rational beings – usually, human persons (Gert 2011). 

That means that all human persons should follow morality and be moral, res-

pectively.21 In the given context, such entities are widely called “moral agents”22.  

                                                 
20  To tie on the previous paragraph concerning “ethics” and “morality”, Peter Singer, for instance, 

defines ethics in exactly the same way: “Ethics is about how we ought to live” (Singer 1994a, p. 3). 
21 Reasons for why to act morally are filling meters of bookshelves. The number of philosophers 

who have argued for one or another way to prove this question are innumerable. Nice overviews 

and compilations are provided by Sterba (1989, Part III), Kellerwessel (2003, in German), Bayertz 

(2006, in German), and Shafer-Landau (2007, Part III); see also Singer (1993b, Chapter 12). 
22 Taylor (1975, p. 155), for instance, defines a moral agent as one “who can recognize the moral 

aspects of a choice open to him and who can act accordingly. (…) [Such a classification] distin-

guishes men and women from small children, lunatics, and (nonhuman) animals. Therefore, 

unless a human being totally lacks any sense of what is morally right and wrong, he can be consi-
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(3) Inherent in moralities are the beliefs in rules of conduct and their regulatory 

functions that say which acts or omissions are good (or right) and which are bad 

(or wrong) (Taylor 1978, p. 3; Ott 2005, pp. 20f.). Such moral beliefs expect 

people “to comply ‘from the inside’, and not because someone is standing over 

them with whips” (Narveson 2003, p. 104). 

(4) The goal of such an “informal public system” (Gert 2004, p. 137; Gert 2011) 

called morality is to guide and to govern behavior that affects others, and to 

lessen evil and harm (Gert 2011). Our thinking about ethics and morality should 

be seen as mainly and non-contingently related to the concept of beneficence 

and nonmaleficence (Goodpaster 1980, p. 281; Varner 1998, p. 25), non-harm 

(Narveson 2003, p. 115), or non-worsening (Gauthier, cit. in Narveson 2003, p. 

114). I will discuss in Chapter 2.6. whether this view is legitimate or not.  

(5) According to Taylor (1989), an ethical system, which is going to be portrayed in 

this work, has to consist of three major strands: first, a belief system, second, a 

moral attitude, and third, rules of duty or standards of character. I take it as a 

given, though, that the outstanding and universal moral principle of nonmale-

ficence/non-harm already presupposes a specific belief system and, closely con-

nected, a special moral attitude. The content of the assumed belief system is that 

there are other, similar entities like me who are equally trying to pursue their 

own ends or good in their own way and who, like me, are equally unwilling to 

get harmed.23 It seems to be intelligible to conclude from this rudimentary belief 

system that the moral attitude of “respect for all harmable entities” follows. 

Such an attitude let us – as moral agents – “freely” agree that causing harm is 

prima facie wrong. As Jamieson (2008, p. 118) rightly points out, a special 

principle of respect 

“is the bridge from value to duty (from an ‘is’ to an ‘ought’). It implies 

that we have a duty to treat those [entities] who have [intrinsic value] in 

a way that respects their [intrinsic value]. The Respect Principle implies 

the Harm Principle, which tells us that we must not harm those [entities] 

who have [intrinsic value]” (emphasis added).  

                                                 
dered to be a moral agent and hence responsible (answerable, accountable) for his acts.” In brief, 

moral agents are “those who have the freedom and rational capacities to be responsible for 

choices” (VanDeVeer and Pierce 1998, p. 75). Concerning the concept of moral agency, see also, 

for example, Regan (1983, pp. 130, 151f.) and Gert (2004, pp. 87f.).  
23 A special recognition that humans are part of an interconnected and interdependent environ-

ment, as Taylor (1989, pp. 99f.) for instance argues, is in my eyes superfluous for a moral attitude 

of “respect for nature” (in the sense of “respect for all harmable entities”) which does not neces-

sarily involve such a recognition. It foremost involves that all organisms, including humans, are 

“teleological centers of life in the sense that each is a unique individual pursing its own good in 

its own way [and that] (…) humans are not inherently superior to other living things” (ibid., p. 

100). The introductory chapter on evolution already made the last claim (humans are not 

inherently superior to other living things) reasonable. This claim and the claim that all biotic 

organisms are teleological centers of life pursuing their own good in its own way will be further 

dealt with below.  
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The concept of the good of an entity and the concept of intrinsic value are sometimes 

said to be logically independent from each other (Taylor 1989, pp. 60, 71) and putting 

both concepts closer together, therefore, necessitates an explicit adoption of a belief 

system, moral outlook, or worldview. For Taylor (1989), the path from descriptive facts 

in the world (e.g., the good or the goal-orientation of living organisms) to normative 

statements (e.g., the possession of intrinsic value and the deserving of moral consi-

deration) urges us to adopt a biocentric outlook and an attitude of respect for nature. But do 

we really “need” an explicitly stated belief system or is such a belief system already 

“built into” our conceptions about ethics and morality?  

Within the field of environmental ethics, philosophers try to elaborate and “prove” 

which entities possess intrinsic value and which entities can be harmed, respectively, 

by using some form of criterion like sentience, rationality, interests, existence, etc. as 

evidence to exclude other entities that do not possess intrinsic value or that cannot be 

harmed in a morally significant way. It can be claimed that any actual objective property 

or set of properties proposed to be the ground of intrinsic value is arbitrary. It seems 

arbitrary to say, following Kant, “that only rational beings are intrinsically valuable 

because reason is objectively good, or following Bentham, that only sentient beings are 

intrinsically valuable because pleasure is objectively good” (Callicott 1985a, pp. 258f., 

emphases added). Likewise, it seems arbitrary to say, following Goodpaster, that only 

living beings are intrinsically valuable because only living beings possess a “good of their 

own” that is objectively good. 

“A sincere skeptic is always entitled to ask why reason, pleasure, [life], or what-

ever is good and/or why rational, sentient, [living], etc., beings should therefore 

be intrinsically valuable” (Callicott 1985a, p. 259, emphases altered).  

Without the implicit “belief” that something or someone possesses intrinsic value or is 

harmable (expressed and exemplified by the existence of a specific criterion) it makes 

ethics and morality hard to think about. One cannot claim that intrinsic value exists 

without saying who or what might possess this value. And this usually necessitates 

some criteria. In my opinion, we have two possibilities at hand how to deal with this 

“fallacy problem”. We might either first explicitly create an underlying belief-system 

like, for example, Taylor (1989) does. Or we take it for granted that nearly every ethical 

theory, be it the one of biocentrists, sentiocentrists, or anthropocentrists, uses this most 

basic derivation from ‘is’ to ‘ought’ without thinking that our moral theory collapses 

because of a potentially committed naturalistic fallacy (see Sterba 2005a, p. 76).  

Following Sterba (2005a, p. 34), we might think of this kind of ‘is’ as an ‘is’ which 

already has an ‘ought’ built into it. For Baier (1995, p. 220), moralities as such are like 

belief systems. Dealing with morality and taking nonmaleficence and non-harm, 

respectively, as central does already imply such a belief system in my eyes. What has 

been called belief system above, is termed Respect- and/or Harm-Principle by Jamieson 

(2008, p. 118). He points out convincingly that the “Respect Principle” is the bridge from 

an “is” to an “ought” that  

Box 2: Is a new belief system mandatory? Is one committing a naturalistic fallacy by 

trying to explicate which entities possess intrinsic value by arguing for specific criteria? 
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Both principles, the Respect Principle and the Harm Principle, take a belief 

system for granted that leads to this respect and which lets us adhere to these 

principles. Box 2 will further elucidate the question of whether a “new” belief 

system has to be argued for and/or whether the explication of which entities 

possess intrinsic value is close to committing a naturalistic fallacy by deriving 

an “ought” from an “is”. 

However, moral judgments are not only made about people’s actions (like actually 

harming an entity); they are also about their motives or reasons for doing such actions 

(Taylor 1975, p. 1). Hence, which actions (including omissions of actions) are moral-

ly good or bad, right or wrong also depends on whether the moral agent’s motives 

are benevolent or malevolent, that is, whether the action is intentionally conducive 

or harmful to other entities. Using an example, suppose that someone bought a gun 

to intentionally shoot and kill a close relative in order to inherit his or her wealth. 

Further assume that the gun-buying person never gets a chance to fire it. Although 

he or she actually has not committed an (unlawful) crime and has factually not 

harmed the relative, he or she has committed a moral wrong.24 This presupposes 

that the moral agent has, in the case of a harmful action, (a) a choice to act otherwise 

and that the harm is (b) unjustified. Harmful acts done in moral conflict situations 

                                                 
24 The example is borrowed from Pojman (1998, p. 5). 

“implies that we have a duty to treat those individuals who have [intrinsic value] 

in a way that respects their [intrinsic value]. The Respect Principle implies the 

Harm Principle, which tells us that we must not harm those creatures who have 

[intrinsic value]” (ibid., emphases added). 

Saying that the belief-like, normative Respect Principle implies the fact-like, descriptive 

Harm Principle underlines what I am trying to explain – namely, that an explicit intro-

duction of a “new” belief system like the Taylorian “biocentric outlook on nature” is not 

really mandatory. I argue that, once we adopt an attitude of respect for persons or humans 

because of their harmability and intrinsic value, coherence forces us to adopt a more 

general attitude of respect for all harmable entities as well. In a second step, it has to be 

thought about who (or what) such harmable entities might be. This search for factual 

criteria to explicate normative findings is no more a naturalistic fallacy than that which 

is committed within human ethics where this move is dominantly prevalent. In contrast 

to Taylor, I see no real necessity in introducing a “new” belief system because one can 

simply take the dominant criteria of the prevalent interhuman belief system – no harm 

to entities (persons, humans …) with intrinsic value – for granted. The obvious distinc-

tion is that this necessitates a strict and coherent adherence to the criteria (harmability 

and intrinsic value) and not an adherence to historical, limited, narrow-focused inter-

pretations of these criteria (harmability and intrinsic value of human persons/humans). In 

sum, I am claiming that a basic derivation from ‘is’ to ‘ought’ is unavoidable at this 

fundamental level. Moreover, an explicitly stated belief system is not necessarily 

mandatory because it seems to be already implicit in adopting the Respect Principle. 



16 

 

 

like moral dilemmata, self-defense, emergency/hardship, or collision of duties are 

usually not considered as morally wrong per se25 due to an externally forced inevi-

tableness to commit at least one harm, be it actively or by omission. For example, if 

I kill another (life-loving) person deliberately for fun or out of boredom, this act is 

morally bad since this person is, first, obviously harmed and I, second, definitely 

have a choice of not harming that person. The harm is, thus, morally unjustified. 

Though, to the contrary, if I am about to be killed by another person (for example, 

by a maniac, murderer, terrorist, suicide squad or you name it) and in plain self-

defense and as the only remaining, viable possibility of stopping the attacking 

person by killing that person instead of being killed myself is not to be considered 

as an inherently, morally bad act although the assailant is harmed by me (see, for 

example, Baier 1974, p. 184). Therefore, it is possible for the same kind of action to 

be wrong when it is done in one situation (like killing another person out of fun) 

and right or, at least, legitimate when it is done in another (like killing a person who 

is about to kill me). Another suggestive and widespread example would be “lying”. 

If I lie to another person for personal gain or with a willful intention of harming that 

person, this action would ordinarily be called morally wrong. By contrast, if I, 70 

years ago, had lied to an SS-officer from Nazi-Germany to save a Jew who was 

hiding in my home, this action should not be called wrong but the contrary – right.26  

Two sorts of reasons can be distinguished why an action ought or ought not to 

be done:  

“that the action is of a kind that is required or prohibited by a moral rule, and 

that the action will, in the given circumstances, have good or bad consequences 

as judged by a standard of evaluation” (Taylor 1978, p. 4, emphases in original). 

There are, however, situations in which we normally excuse a person who has 

harmed an entity. Following Taylor (1975, p. 146), four kinds of conditions can and 

should be distinguished, in which we do not hold a person morally responsible for 

an act:  

a) excusable ignorance,27  

b) external or internal constraint,28  

                                                 
25  See, for example, Forschner (2002a, p. 194 and 2002b, p. 202) or Vossenkuhl (2002, p. 179). 
26 Shrader-Frechette and McCoy (1999, p. 1011), for example, rightly argue, “Lying could be justified 

in some extreme cases in which persons lied to (…) would use the truth to do serious harm to 

humans or the environment.” 
27  We excuse the harmful action of a person if that person “could not reasonably be expected to 

have known the wrong nature of his [or her] action, or to have foreseen the bad consequences 

that in fact resulted from it” (Taylor 1975, p. 147). If someone, for instance, “accepts a job with an 

apparently legal and respectable company which is actually a front for organized crime (…) we 

would think it unreasonable to expect that the agents involved would know that those 

descriptions applied to their actions” (ibid.). 
28  Concerning external constraint, consider a person who is threatened by another person (say, a 

bank robber) with being killed if he or she does not follow the bank robber’s instructions like 

participating in a bank robbery. Such circumstance would exemplify a condition of excusability 
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c) circumstances beyond the agent’s control,29 and  

d) absence of ability or opportunity.30  

More generally, philosophers nowadays widely apply the term “prima facie”31 

which means “on its first appearance”, “at first sight”, or “other things being equal” 

(see, for example, Baier [1958] 1978, p. 504 or Heffernan 1982, p. 245). Applied to the 

above cases of killing, lying, forced bank robbery, and not saving a drowning 

person, we can now say that killing, lying, etc. is prima facie wrong in a sense that 

specific situations exist where this normative statement is or can be legitimately 

overridden by other, stronger moral obligations or conditions of excusability. Such 

statements can be said to be valid “where other considerations do not enter into the 

case” (Ross [1930] 2007, p. 325) and where “no other rules apply to the situation” 

(Heffernan 1982, p. 245; see also Taylor 1978, pp. 204ff.).  

Before answering the question of which entities can be harmed or benefited, I 

will introduce the important notion of value – sometimes also referred to as 

“worth”.  

2.3. Value and the terminological problems with its application 

Usually, “since the time of Plato and Aristotle” (Feldman 2000, p. 320), two broad, 

commonly used concepts of value are distinguished: the concepts of instrumental 

value and non-instrumental value.32 On the side of non-instrumental values, many 

authors use varying terms, partly interchangeably, and partly with (for the lay-

                                                 
because the forced person did not act of his or her own free will but simply because he or she had 

no other realistic option at hand (Taylor 1975, p. 147). In relation to internal constraint, consider 

“a neurotic or psychotic person [who] will do something wrong from an inner compulsion that 

did not develop from choices he had freely and knowingly made in the past. The shoplifting of a 

kleptomaniac is a case in point. Such a person keeps repeating the act of stealing even when he 

knows he will be caught and despite his conscious judgment that he is doing something wrong. 

(…) (W)e tend to think of the individual as mentally or emotionally ill” (ibid., p. 148). 
29  Another condition of excusability holds when the circumstances in which the actions are done 

are beyond someone’s control (Taylor 1975, p. 148). For instance, if X has made up an appoint-

ment with Y on Friday but becomes very ill on Thursday, it would be excusable that X just cannot 

come to the appointment despite breaking his or her promise (ibid.; see also Sterba 1988, p. 170 

and 2005a, p. 42). 
30  This condition of excusability is closely connected to the previous one. It deals with situations “in 

which a wrong act is done or a right act left undone because the person lacks either the ability or 

the opportunity to do the right one. If someone cannot swim, we do not blame him for not 

jumping in to save a drowning man (…). On the other hand, a person might be able to swim but 

fail to save a drowning man because he sees him only when it is too late. In the former case there 

is absence of a concrete ability, in the latter the absence of an opportunity. In either case we say 

that the consequences were unavoidable, since it was not within the power of the person to 

prevent their happening” (Taylor 1975, p. 149). 
31 This term was introduced by Sir David Ross ([1930] 1978, [1930] 2007). 
32 See, for example, Rolston (1988, p. 110); O’Neill (2001, p. 164); Willott and Schmidtz (2002, p. xiv); 

and Palmer ([1994] 2003, p. 16). 
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person: slight) differences that are not easily recognizable from the choice of terms 

as such. Instead of the current, more and more broadly used term “intrinsic value” 

for a particular kind of non-instrumental value, a couple of philosophers use “inhe-

rent value” (Regan 1980, 1981, 1983, 2001a; Wetlesen 1999), “inherent moral value” 

(Ott 2003b, 2008), “inherent worth” (Taylor 1981, 1989; Lombardi 1983, 198833), or 

“intrinsic worth” (Devall and Sessions 1985) in a more or less comparable sense or 

even synonymously. Taylor (1984, fn 8, p. 151 and 1989, fn 7, p. 75), for instance, 

points out that his usage of “inherent worth” has to be understood in the sense of 

Regan’s (1981, 1983) definition of “inherent value”. The terms for such non-instru-

mental values are not fixed and not uniformly used or agreed upon in the environ-

mental literature.34 Whether the terms “inherent value/worth” are generally used 

“contrary to traditional usage”, as Hargrove (1992, p. xvii) claims, should not be 

debated here.35 It has to be stated, though, that the mentioned terms are frequently 

used in confusing ways: 

“Some writers make a distinction between the two terms [that is, “intrinsic” and 

“inherent”], while some use just one term, with one person’s intrinsic seeming 

to mean what another means by inherent. Some writers try to stipulate a 

meaning for one of these terms (…) but none of these stipulations become 

common usage” (Marietta 1995, p. 119). 

Just to name one of the many examples, the way Callicott (1985a) introduces the 

terms “inherent value” and “intrinsic value” is diametrically opposed to how Taylor 

(1989) defines them.36 Clarity in the usage of non-instrumental value terms seems, 

thus, to be “illusory” (O’Neill [1992] 2003, p. 131). Part of the reason is that the two 

terms inherent and intrinsic have “virtually identical lexical definitions” (Callicott 

1985a, p. 262). In addition to prevalent terminological incoherence, terms like 

“intrinsic value” are often used superficially without mentioning (or even realizing) 

the subtle though important existing differences and distinctions. Sarkar (2005, p. 

53), for example, concludes that few terms have been used “more sloppily” in the 

literature of environmental ethics than intrinsic value. According to Feldman (1998, 

pp. 339, 343), philosophers, while trying to describe the content of the notion of 

“intrinsic value” or “intrinsic goodness”, “often lapse into poetry (…) [and] speak 

                                                 
33 Lombardi (1983, 1988) mainly refers to Taylor’s (1981, 1983, 1984, 1986) work and apparently 

therefore makes use of Taylor’s “inherent worth” terminology.  
34 Taylor (1989, p. 72); O’Neill ([1992] 2003, fn 4, p. 140); Gamlund (2007, p. 10) 
35 Hargrove (1992, p. xvii) argues that “(t)raditionally, entities with inherent value or worth have 

been things that are valuable because contemplations of them has been good or rewarding 

intrinsically (noninstrumentally) from a human or anthropocentric perspective; for example, art 

objects.” I will come back to this point soon below when dealing with “eudaimonistic values”. 
36 As an example of the existing terminological problems, consider the following quotation from 

Callicott ([1987] 2008, p. 439): “The intrinsic value of something is its inherent worth as an end in 

itself” (emphasis added). Callicott apparently tries to explain the meaning of “intrinsic value” by 

using another term – “inherent worth” – synonymously which other authors like Paul Taylor use 

in contrast to “intrinsic value” (and “inherent value”) (see Taylor 1989, pp. 72ff.).  
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in metaphor, analogy, and hyperbole” and are close to “hyperventilating as they 

gush with superlatives about intrinsic goodness”. So it is no surprise that environ-

mental ethical luminaries like Donald VanDeVeer fear that they “might never return 

alive from the swamp of [fully] analyzing the notion of ‘intrinsic value’ or ‘inherent 

value’” (VanDeVeer 1995, [3]). Other authors (for example, Richmond 1976) even 

point out that the idea of “intrinsic value” should be preferably replaced altogether 

– at least when applied in a Benthamic-hedonistic way of using pleasure as the only 

thing of “intrinsic value”.37  

It might be too ambitious to try to solve the mentioned problems once and for all 

– at least as part of this work. Nonetheless, for refraining from sloppiness and, at 

the same time, adhering to the widely applied, “traditional” notion of “intrinsic 

value”, I simply have to make it clear what I mean when using each term in this 

context. I will try to keep it as short as possible and will not make a “fetish” (Kagan 

1998, p. 278) out of the philosophical beliefs about the concept of intrinsic value.  

In this work, I will only use the term “intrinsic value”, that is, I will avoid using 

the terms “inherent value” and “inherent worth” altogether.38 The reason for this is 

that usage of the former has gained dominance in the scientific literature over the 

recent years (Michael 1996, fn 2, p. 166). Instead of arguing about the advantages 

and disadvantages of using one or the other value term, “(t)he important thing is to 

have a clear comprehension of the differences among the ideas themselves” (Taylor 

1989, pp. 72f.) and to use the chosen terms consistently.  

The first fundamental distinction, as has already been introduced above and 

which is commonly used, is to contrast intrinsic values with instrumental values.39 

Subsequently, the notion of “intrinsic value” will be subdivided into various and 

varying meanings. I will shortly discuss and clarify these different meanings. After-

ward, I will present a definition of “intrinsic value” which will be used throughout 

the rest of this work. Moreover, I will briefly analyze whether a) intrinsic value can 

exist valuer-independent or not, and b) whether properties and qualities as such (like 

pleasure or sentience) or entities as such (like a human or a dog) are intrinsically 

valuable. Finally, another form of value will be brought to the reader’s mind, which 

is neither plainly instrumental nor intrinsic, namely values that are widely termed 

eudaimonistic. Some nuances of the debate will inevitably be skipped. 

                                                 
37 The reason is that the notion of “intrinsic value” in such a way makes any knowledge of general 

value principles impossible since no acts can be said beforehand to be, prima facie, “generally” 

bad unless one has counted all relevant pleasures in every particular situation (Richmond 1976, 

p. 206). See also Pianalto (2009) for a critique of the intrinsic value of pleasure. 
38 When, for example, citing Regan or Taylor, their usage of “inherent value” and “inherent worth”, 

respectively, will be replaced by “intrinsic value”. I will highlight this change from the original 

by putting [intrinsic value] in square brackets when using literal quotations. 
39  See, for instance, Sapontzis (1995, [7]); Attfield (1998, p. 164); Agar (2001, pp. 4, 8); Bernstein (2001, 

p. 329); Callicott (2006, p. 111); and Schroeder (2009, p. 12). 
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2.4. Instrumental value, intrinsic value, and eudaimonistic value 

I will begin this chapter with a discussion about instrumental value, followed by a 

clarification concerning intrinsic value. It will end with some thoughts in relation to 

eudaimonistic values. 

Instrumental value40 

Authors like Lee (1996, 1999, and 2003) have already pointed out that the notion of 

intrinsic value, especially the intrinsic value of nonhumans, is difficult to argue for 

in isolation. As we will see below in more detail, one way to define intrinsic value is 

by referring to it as the antonym of instrumental value, which is much easier and less 

uncontentious to describe. As a first step, we can agree that  

“(i)f an object, O, is of use to an entity, A, in satisfying an end or goal, then O 

has instrumental value for A. If A stands for a human agent and O for a rabbit 

or a tree, then the nonhuman part of nature (…) clearly has instrumental value 

for human agents. However, A may also stand for a nonhuman natural agent, 

such as a goat, and O may stand for a bush. If so, then it is obvious that one 

natural entity may have instrumental value or use for another natural entity” 

(Lee 1996, p. 300; see also Lee 1999, pp. 163f.). 

In line of this argument, some plants are valuable for some insects because they are 

useful for them as a source of food or shelter – in other words, because of the plant’s 

instrumental value for the insect. In the same way, some insects are valuable for 

some birds due to their usefulness as a source of food. Finally yet importantly, some 

birds themselves possess instrumental value for some cats. What this makes clear is 

that values – in this example: instrumental values – do not uniquely hold between 

humans and non-humans but that they do exist in nature whether humans are 

present or not and whether these values are experienced (self-)consciously or not. It 

follows that (in a first step: instrumental) values would not disappear with a hypo-

thetical disappearance of humans but would continue to exist, irrespective of the 

human presence (Lee 1996, p. 308).41 Hence, an item has instrumental value when it 

serves as a means towards (or to further) some other ends42, that is, because of the 

value that an object is ascribed in relation to its usefulness or utility in producing 

                                                 
40 The term “extrinsic” is partly used alternatively and synonymously, respectively, to “instru-

mental” (see, for example, Frankena 1963, p. 65), although extrinsic values can encompass values 

beyond plainly instrumental ones (cf. Green 1996, p. 32; Zimmerman 2010, pp. 31f.). Korsgaard 

(1983, cit. in Green 1996, p. 32 and 1996, cit. in Agar 2001, p. 8) argues that intrinsic value is not 

opposed to instrumental value but to extrinsic value. See also Harold (2005) concerning this point. 

Yet, neither will I enter into this discussion here, nor will I use the term “extrinsic value” in this 

work. 
41 For a more in-depth discussion about whether values can exist without valuers/evaluators, 

compare, inter alia, the argument between Rolston (1982; 1998c) and Partridge ([1986] 1998; 1998). 
42 See, for example, Rolston (1994, p. 177); Schmidtz (1999, p. 433); Bernstein (2001, p. 329); Willott 

and Schmidtz (2002, p. xiv); and Brennan and Lo (2011, p. 3). 
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features for some other ends.43 In other words, an item possesses instrumental value 

“by virtue of [its] propensity to bring about some other valuable state of affairs” 

(Agar 2001, p. 4).44 Instrumental values are, thus, part of a means-ends relation, that 

is, that something is instrumentally good or bad for something else (Ott 2003b, pp. 

34f.).  

To circumvent the so-called infinite regress, the chain of means must terminate in 

something that is not only a means, but a ‘good in itself’ or ‘intrinsically good’, as 

Aristotle already realized (Ott 2003b, p. 35; see also Gorke 2010, pp. 34f.). If an entity 

A has instrumental value for B, B has to be presumed to possess intrinsic value. If B 

were not presumed to possess intrinsic value because it (maybe: also) possesses 

instrumental value for C and so on, we are directly heading into an infinite regress: 

“(I)f one thing derives its goodness from some other thing, which derives its 

goodness from yet a third thing, and so on, there must come a point at which 

you reach something whose goodness is not derivative in this way, something 

that ‘just is’ good in its own right, something whose goodness is the source of, 

and thus explains, the goodness to be found in all the other things that precede 

it on the list. It is at this point that you will have arrived at intrinsic goodness” 

(Zimmerman 2010, p. 6). 

Therefore, something is good as a means and of instrumental value if it is conducive 

to the realization of something that is intrinsically good (Feldman 2000, pp. 320f.; 

Jamieson 2008, p. 69). Instrumental values (especially the instrumental values of 

biodiversity) are usually (see, for example, Callicott 2006, p. 112) categorized into 

goods (like food, fiber, fuel, medicine), services such as pollination and nitrogen fixa-

tion, and information (for example, for genetic engineering, bionic design, applied 

biology). Whether “psycho-spirituality” (like in experiencing aesthetic beauty) is a 

value category of instrumental values, as Callicott (1985a, 2006; see also Footnote 60) 

argues, will not be dealt with here. In its “paradigmatic incarnation”, the instru-

mental value of an item is the value that the item has for us, that is, “normal adult 

human beings” (Bernstein 2001, p. 329). Take water, for example. Water is of instru-

mental value to humans  

“because it helps in achieving another goal – that is, remaining alive. We do not 

value our lives for any reason beyond themselves; we do not (usually) regard 

preserving our life as a means to an end, but rather as an end in itself. Value of 

this sort is non-instrumental value – often called intrinsic value” (Palmer [1994] 

2003, p. 16, emphasis altered).  

This quotation leads us to the second form of moral value, namely, intrinsic value. 

                                                 
43 See Callicott ([1987] 2008, p. 439); Palmer ([1994] 2003, p. 16); Willott and Schmidtz (2002, p. xiv); 

Sarkar (2005, p. 54); and Gamlund (2007, p. 10). 
44 Frankena (1963, p. 66) used the terms “utility value” and “extrinsic value” for such form of value. 

Compared to “instrumental value”, though, these terms have not gained broad acceptance in 

technical philosophical discourse. 
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Intrinsic value 

For intrinsic value, there is no further relational answer to the question of “What is 

X good for?” other than that the thing in question is good for its own sake,45 good and 

valuable as an end (Frankena 1963, pp. 65f.), and good, valuable, and worthwhile 

either in46, for47, or of48 itself. That means that what is intrinsically good is nonderi-

vatively good (Zimmerman 2010, p. 6). I will further elucidate this point below. The 

difference between instrumental value and non-instrumental or intrinsic value is 

similar to the difference between an excellent paintbrush and an excellent painting: 

In comparison to the brush, Willott and Schmidtz (2002, p. xiv) argue, “the painting 

has a different kind of value, not just a different amount.”  

One of the most fundamental distinctions within ethics is between “Wohl” and 

“Wehe” – sometimes translated from German as “weal and woe”. Yet, the idea of 

the “Wohl” of an entity is better understood as the (moral) good, welfare, or well-

being of that entity. It is set that what has a moral “good” (Wohl) possesses a value. 

If this “good” (Wohl) is the good of an entity’s own, we can speak of that entity as 

possessing a value that is intrinsic in that entity, in short, of possessing intrinsic 

value. That an entity has a “good of its own” implies that it has a standpoint, its own 

point of view from which some states are preferable and others detrimental. That 

means, that it “has” an interest in one situation and a disinterest in another one (see 

also Cahen 1988, fn 7, p. 196 and ECNH 2008, p. 7). That an entity “has” an interest 

in something can, thus, be interpreted and taken as a shortcut for having or posses-

sing intrinsic value. 

One can provisionally agree that something is intrinsically good and possesses 

intrinsic value, respectively, if it is good “as an end in itself”, that is, “for its own 

sake”,49 regardless of whether the thing is, in addition, also useful as a means to other 

ends like serving human welfare (Anderson 2004, p. 277). For example, although a 

hairdresser has instrumental value for me (What is the hairdresser good for? She is 

good for cutting my hair.), that instrumental value is not the only value the hair-

dresser possesses. She also (or better: foremost) possesses a value that is intrinsic in 

her as an end and for her own sake, namely, her intrinsic value. We usually even 

“celebrate the intrinsic lack of function of persons” (Brennan 1984, p. 44, emphasis 

added). Instead of asking what the hairdresser is (functionally) good for, we can and 

should especially ask: What is the hairdresser’s good? According to Rolston (1994, 

p. 171), the answer would be, “Her well-being of body and mind, the meaning she 

finds in life.” 

                                                 
45 Stevenson (1944, cit. in O’Neill [1992] 2003, p. 132); Michael (1996, p. 166); Schmidtz (1999, p. 433); 

Ott (2008, p. 39) 
46 e.g., Callicott (1986, p. 140); Armstrong and Botzler (1993, cit. in Des Jardins 1997, fn 5, pp. 142f.); 

Singer (1993b, p. 274); Rolston (1994, p. 177); Neill (1998, p. 170); Agar (2001, p. 14) 
47 Callicott (1985a, pp. 261, 262); Callicott (1986, p. 140); Armstrong and Botzler (1993, cit. in Des 

Jardins 1997, fn 5, pp. 142f.) 
48 Neill (1998, p. 170); Callicott (cit. in Ouderkirk 2002, p. 7) 
49 Feldman (2000, p. 320); Brennan and Lo (2011, p. 3); Ott (2008, p. 39) 
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Unfortunately, things are more complicated, especially, since the term intrinsic 

value is often used encompassing varying ideas that not all authors share alike. 

Clarity in using these important though varying value-terms is needed and manda-

tory. But instead of introducing “new”, free and unoccupied terms – as, for example, 

Marietta (1995, pp. 123ff.) argues for – or simultaneously using such dominant, 

though ambiguously used terms like “inherent value” and “intrinsic value” to refer 

to different things, I will elaborate the suggestions of authors like O’Neill ([1992] 

2003, pp. 131f.), Lee (1996, pp. 299ff.), Sarkar (2005, pp. 53f.) and Jamieson (2008, pp. 

69ff.). They distinguish between variations in intrinsic values with the help of a 

numerical, lexical, or literal annex – be it “intrinsic value1”, “intrinsic value2”, and 

so on (O’Neill [1992] 2003, pp. 131f.), “intrinsic1 value”, “intrinsic2 value”, and the 

like (Sarkar 2005, pp. 53f.), or “intrinsic value (a)”, “intrinsic value (b)”, and so forth 

(Lee 1996, pp. 299ff.).50  

Major distinctions can be made by understanding and using intrinsic value in 

the following ways, as has already been briefly mentioned above: 

(1) as a synonym for non-instrumental forms of value and, thus, contrasted with 

instrumental value so that entities possess value as ends in themselves and not 

(only) as a means to some other ends51 – called “intrinsic value1” by O’Neill 

([1992] 2003, pp. 131f.) and “intrinsic2 value” by Sarkar (2005, p. 54) –, 

(2) referring to values that objects have solely in virtue of their own, nonrelational 

properties, that is, without any reference to other entities and without 

reference to the good of any other being52 – called “intrinsic value2” by O’Neill 

([1992] 2003, p. 131) and “intrinsic1 value” by Sarkar (2005, pp. 53f.) –, and 

(3) as a value that entities possess independently of the valuations of (conscious 

or self-conscious) valuers or evaluators.53 (O’Neill ([1992] 2003, p. 132) also 

calls this sort of intrinsic value “intrinsic value3” and “objective value”.) 

The first sense (1) is quite unproblematic in its content (non-instrumental form of 

value; valuable as an end in itself). Concerning intrinsic value (2), focusing on the 

relationality of values, Jamieson (2008, p. 71) points out that conservationists often 

appeal to relational properties like the rarity of particular animals like the Mountain 

Gorilla. But rarity is obviously a relational property: 

“What makes a particular Mountain Gorilla (…) rare is the fact that there are 

very few other Mountain Gorillas in existence. Were many additional Mountain 

                                                 
50 The distinction presented by Lee will not be dealt with here. 
51 See Taylor (1984, p. 151); Callicott (1986, pp. 140f.); Rolston (1988, pp. 1, 112); O’Neill ([1992] 2003, 

pp. 131f.); Singer (1993b, p. 274); O’Neil (1997, p. 46); O’Neill (2001, pp. 164f.); Sarkar (2005, p. 54); 

and Jamieson (2008, pp. 69, 73). 
52 See Callicott (1986, pp. 140f.); Taylor (1989, pp. 61, 75); O’Neil (1997, p. 46); O’Neill (2001, p. 165). 
53 See Callicott (1985a, cit. in Zimmerman 1988, p. 4); Callicott (1986, pp. 140f.); Taylor (1989, p. 75); 

O’Neill ([1992] 2003, p. 132); Armstrong and Botzler (1993, cit. in Des Jardins 1997, fn 5, pp. 142f.); 

O’Neill (2001, p. 165); and Jamieson (2008, pp. 71, 154). That is, that intrinsic value is sometimes 

used as a synonym for “objective value” (O’Neill [1992] 2003, p. 132 and 2001, p. 165). 
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Gorillas suddenly to come into existence, then [they] would no longer have the 

property of being rare, thus whatever value [they] might have would not be in 

virtue of her rarity” (ibid.). 

It still makes sense to speak of entities as possessing value without reference to other 

entities. Take money as a clearer example: 

“Paradigmatically, money is supposed to be good [or valuable], but not intrin-

sically good [or valuable]: it is supposed to be good [or valuable] because it 

leads to other good [or valuable] things: HD TV’s and houses in desirable school 

districts (…), for example. These things, in turn, may only be good [or valuable] 

for what they lead to: exciting NFL Sundays and adequate educations (…), for 

example. And those things, in turn, may be good [or valuable] only for what 

they lead to, but eventually, it is argued, something must be good [or valuable], 

and not just for what it leads to. Such things are said to be intrinsically good [or 

valuable]” (Schroeder 2009, p. 12, emphasis in original). 

To circumvent the above-mentioned infinite regress, the nonrelationality criterion 

has to be kept as a necessary feature of intrinsic value. I argue that the rareness of 

an entity as such, that is, because of its relational property (as in the endangered-

gorilla example above), is not of importance concerning the intrinsic value of that 

entity. In line of this argumentation, we do not have to reject the idea that intrinsic 

value is possessed because of an entity’s own, nonrelational property.  

Concerning the question whether intrinsic values (3) exist valuer-independent or 

not, we should reconsider the distinction between instrumental and intrinsic values 

that has been introduced above. Following the aforementioned example, it would 

be implausible to assume that plants only exist for the sake of insects, that insects 

only exist for the sake of birds, and that birds only exist for the sake of cats. A bird 

definitely can be of instrumental value to the cat. However, that does not mean that 

the bird is eating insects in order to assuage the hunger of the cat. Instead, the bird 

is eating insects in order to assuage its own hunger. The end of eating insects is not 

providing food for the cat but sustaining the bird’s own functioning integrity (Lee 

1999, p. 164 and 2003, p. 13; see also Rolston 1994, p. 175). When a bird finds an 

insect to satisfy its hunger, it generates a value – although at the expense of the insect 

whose “good” is destroyed. At the same time value is generated for the bird in 

devouring insects, disvalue is generated for the eaten insect (Lee 1996, p. 308). 

Therefore, both, the bird and the insect, possess value that is intrinsic in it and for 

it, respectively. The generation of value and disvalue is independent of conscious-

ness, independent of whether the entity is useful in furthering other ends or 

preferences (Taylor 1989, p. 75; Lee 1996, p. 308). So the bird, insect, plant and so on 

can, thus, be said to possess “intrinsic value” quite independent of whether humans 

(or other conscious beings) exist or not and independent of whether they are 

instrumentally useful to other entities or not. 

In sum, following the “regress argument” (Jamieson 2008, p. 72), if at least some-

thing instrumentally valuable exists in the world, then, intrinsic value exists as well. 
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If something exists in a world without humans that is instrumentally valuable, then, 

the notion of intrinsic value is subsequently (human) valuer-independent.54 It 

should be taken for granted now that all three above mentioned aspects of intrinsic 

value are reasonable to adopt. The intrinsic value of an entity has to be understood 

as a form of non-instrumental value which this entity possesses in and for itself 

without any reference to other entities and without reference to the good of any 

other being and which the entity possesses independent of someone else’s valua-

tions. I, therefore, take the subdivision of “intrinsic value” into “intrinsic value1”, 

“intrinsic value2”, etc. or “intrinsic1 value”, “intrinsic2 value”, etc. as dispensable. 

One last remaining hurdle concerning the notion of intrinsic value has to be 

taken, namely, whether the intrinsic value of something is (a) the value that some-

thing has in virtue of its intrinsic qualities and properties such as pleasure or reason, 

or (b) the value that things possess themselves, as such, as entities like individual 

organisms, without reference to their properties like pleasure or reason.55 This 

question can be referred to as contrasting the utilitarian view (represented by Peter 

Singer (1993b), for example) versus the deontological view (represented by Tom 

Regan (1983, 2001a) and Paul Taylor (1989), for example). However, I will not 

explicitly portray the advantages and disadvantages of the utilitarian versus the 

deontological perspective here because this is one of the key controversies within 

the field of ethics for already more than two centuries. It should suffice here to 

clarify that I concur with the deontological, that is, Kantian perspective and not with 

the utilitarian-consequentialistic perspective, especially not the act consequentialis-

tic perspective. Representatives of this perspective (for example, Peter Singer) opine 

that we should do those acts that would finally result in the best overall conse-

quences, leading to the greatest happiness.56 

I closely follow deontological philosopher Tom Regan (2001a, p. 191) in that indi-

vidual organisms are not just mere “receptacles” of intrinsically valuable qualities 

or valued mental states like pleasure. Instead, it is the entity itself that possesses 

intrinsic value (ibid.). For a utilitarian, using a metaphor from Regan (ibid.), 

“(i)t is not the cups themselves (not the individuals we are) that have morally 

significant value; rather, it is what the cups contain (the quality of our experi-

ences, the satisfaction or frustration of our interests) that have such [intrinsic] 

value.”  

                                                 
54 The below elaborated concept of a telos or conatus will further help to clarify this point. 
55 See Sarkar (2005, p. 53); Zimmerman (2010); and Jamieson (2008, fn 24, p. 70). 
56  One of the main points of criticism concerning this view is that “given that the consequences of 

all acts continue forever, no human being can possibly know what act would result in the best 

overall consequences over time” (Gert 2011). Moreover, if the maximization of pleasure (as a 

usually desired mental state) were the only morally and ethically correct thing to pursue, why 

not just build dopamine pumps into all sentient beings for heightening their felt, desired, and 

experienced well-being? Alternatively, think of Nozick’s so-called experience machine: Why not 

plug in to such a machine that “would give you any experience you desired” (Nozick 1974, p. 

42)? 
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I fully agree with Regan who argues that “(i)nstead of thinking that the interests 

individuals have are what has fundamental moral value, we [should] think that it is 

the individuals who have interests who have such value” (ibid., emphases in original). 

Therefore, I argue in this work that it is entities qua entities that possess intrinsic value 

in the meaning (1), (2), and (3) mentioned above. Nonetheless, it is also clear that 

these entities need some special qualities which ultimately make them intrinsically 

valuable (see also Sarkar 2005, p. 53). This quality is generally found in the harm-

ability of an entity. I will soon elaborate this point in further detail. It is self-evident 

that it is not the quality of harmability as such that is intrinsically valuable but the 

harmable entity. 

Eudaimonistic value 

It makes sense to distinguish yet another form of value, which does not really fit the 

above-mentioned dichotomized value forms of intrinsic and instrumental value. 

Consider works of art, architecture, music and poetry, for example, or the aesthetic 

scenery of a beautiful landscape like the Grand Canyon or the Lena Pillars of 

Yakutia. We humans might value such things not solely as a means to an end or 

because of its potential usefulness for us but, maybe in addition, simply as such, 

“nonrelationally”57, for its own sake (since its value does not come from its 

usefulness)58, and for just being there.59 Some things exist that we humans want to 

preserve even if we have no chance of visiting or viewing them personally. That 

means that we value such things without personal, subjective, or instrumental 

interest (Wenz 2001, p. 70). An entity valued in this sense might be a human, another 

animal, a tree or flower, a mountain or river, or even a social practice (Taylor 1984, 

p. 151). Such entities or things are valued because some people admire or appreciate 

them for what they are in themselves and, thus, place value on their existence (ibid.). 

The people of a society might, therefore, place this kind of value on living things, on 

historically significant objects and places, on outstanding natural wonders, scenic 

landscapes, or wilderness areas, and on works of art – just for what they are (ibid.; 

see also Taylor 1989, p. 73).  

It seems fair to assume that such objects of value do not have to be necessarily 

instrumentally valued because of their direct, concrete usefulness.60 However, they 

                                                 
57 Strictly speaking, it is not clear whether such a kind of value can really exist nonrelationally. I 

doubt that the eudaimonistic value of a beautiful landscape is really unrelated to humans or other 

entities, be they future generations of humans or extraterrestrial “life”. 
58 Armstrong and Botzler (1993, cit. in Des Jardins 1997, fn 5, pp. 142f.) 
59 The act of such human, “nonrelational” experience of values as such is usually called “contempla-

tion/contemplating” (see, for instance, Seel ([1993] 1997 and 1996a,b) who derives moral claims 

concerning the conservation of nature out of aesthetic reasons). 
60 Callicott (1985a, fn 9, p. 262), however, argues that such a form of value is still a kind of instru-

mental value for humans – in his words: a psycho-spiritual instrumental value. Martin Gorke 

(2000, p. 97 and fn 5, pp. 102f.; 2010, p. 32) also argues that such a human-related form of value is 

just a subdivision of instrumental values. I will not enter the debate here, yet. 
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are of neither the same type nor category of (intrinsic) value as, for example, a 

human being is usually thought to be. Something possesses this third kind of value 

if it is valued for just being there – but, and this is the difference to the notion of 

intrinsic value, not completely independent of human or other valuing beings’ 

consciousness (Callicott 1985a, p. 262 and 1989, pp. 133f.). For some philosophers, 

such things as works of art, music and poetry, or the aesthetic scenery of a beautiful 

landscape are valued because they contribute to a “good” and fulfilled/fulfilling 

human life as do things such as health, emotional fulfillment in a partnership, satis-

faction in one’s occupation and so on. Authors like Ott (2003b, p. 36) put together 

aesthetic, recreational, scientific and spiritual values into the group of eudaimonistic 

values.61 The term “eudaimonistic values” is sometimes used instead of or inter-

changeably with “inherent value”.62 Frankena (1963, pp. 65f.), for instance, uses the 

term “inherent values” for comparable things “that are good because the experience 

of contemplating them is good or rewarding in itself” – like works of art and things 

of natural beauty.63 Entities or activities that are eudaimonistically valued have 

value which is independent of the goals of valuing humans and which is not just 

instrumental to human ends (Norton 2002, p. 125). Hence, by definition, eudai-

monistic values only appear if conscious evaluators are present. That is, in a world 

without valuing entities like humans, no eudaimonistic values exist. In contrast to 

intrinsic value, eudaimonistic value can be acknowledged towards non-harmable64 

“objects” like landscapes, pieces of art, and overtures, or towards states of affairs/ 

action/“social practice”65 like making love or playing basketball. 

After having introduced three kinds of values (intrinsic, instrumental, and eudai-

monistic), we have to deal with the question of which entities can be said to deserve 

                                                 
61 The term eudaimonia has its roots in Greek (eu- meaning good or well and daimonia referring to a 

spirit or person (Johnson 2011, fn 1, p. 168)). Hence, eudaimonia is “related to a good and flour-

ishing human life” (Ott 2008, p. 39). It is best understood in one word as ‘welfare’ (“a complete 

state of being and doing well”, cf. Sumner 1996, p. 69) or ‘well-being’ (“refer[ring] to the overall 

good condition, or health (…) of the entire person” (Johnson 2011, fn 1, p. 168, emphasis in 

original)). The direct equation and translation of eudaimonia with “happiness”, as Krebs (1997, 

p. 339), for instance, does, does – at least in my understanding – not fully enclose the meaning of 

the term and the concept, although it is usually rendered in this way (Sumner 1996, p. 69).  
62 Because of the already mentioned prevailing terminological muddles, I will refrain from the 

usage of “inherent value” since the terms intrinsic value and inherent value can be used in both 

directions. For example, Ott (2003b, p. 35) uses intrinsic value for entities “that we value for what 

they are, like pieces of art, old books, or landscapes, and activities that we perform for the plea-

sure of performing them, like music, hiking, or making love.” In contrast, Ott (ibid.) uses inherent 

value for entities who are “ends in themselves (…) [which] must not be treated as means only.” 

However, it seems as if the majority of contemporary authors tend towards the contrary usage of 

the two terms. 
63  Compare with Footnote 35 above concerning Hargrove’s (1992) critique in relation to the inherent 

value or worth terminology. 
64 See below for a detailed discussion of the harmability criterion concerning intrinsic value and 

moral considerability. 
65 Taylor (1984, p. 150) 
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moral consideration. However, before doing so, I have to explain and define terms 

like “moral considerability”, “moral standing”, and “moral status”. Moreover, I 

have to clarify the connection between “moral considerability” and “intrinsic 

value”. Both will be done in the succeeding part. 

2.5. Moral considerability, moral standing, moral status 

To be morally considerable is a short-hand expression for someone (or something) 

that counts morally or has “moral standing” (Stone [1974] 1986), that is, an entity 

towards which all moral agents have direct moral obligations or duties (Warren 

1997, pp. 3, 9; Brennan and Lo 2011, p. 3). This direct moral obligation can include 

refraining from victimizing, harming, damaging, or wronging an entity,66 respect-

ing “the entity’s good as an end in itself and for the sake of the entity whose good it 

is” (Taylor 1989, p. 75), and taking its well-being into account in the moral agent’s 

decision making (VanDeVeer 1995, [3]). That an entity is directly morally consider-

able does, however, not mean that it is sacred once and for all. It just means that if 

an entity deserves moral consideration, it should not be treated “in just any way we 

please” (Warren 1997, p. 3). Harming such an entity needs morally “good” reasons, 

which implies that a legitimate moral justification is provided. The moral burden of 

proof lies upon those moral agents who want to override morally considerable 

entities and their interests. To accomplish this, they have to show consistently that 

overriding these entities and their interests is morally legitimate. Again, to take all 

living organisms, for example, into moral consideration does not mean that we 

ought never to do anything that might harm these entities. No entity is once and for 

all inviolable. It just makes clear where the burden of proof lies (Ricken 1987, p. 17; 

Gorke 2000, p. 93 and 2010, p. 151). 

As we have already got acquainted with in above, a lot of confusion in philoso-

phy, especially in environmental philosophy, is brought about by using various 

terms for the same thing/idea or using the same term for different things/ideas. I 

have tried in this work to circumvent such confusion by clearly defining the applied 

terminology. The widely used terms “moral considerability”, “moral standing”, 

and “moral status” will be handled synonymously and interchangeably in this 

work.67 It might be said, for example, that an entity deserves moral standing or 

moral status in the same meaning as it could be said that the entity is morally 

considerable or that it deserves moral consideration. Other expressions that are 

sometimes synonymously used in the literature to the before mentioned terms are 

being a member of the “moral community”68 or “entering the moral arena”69. 

                                                 
66 Cahen (1988, p. 196); VanDeVeer (1995, [3]); Gruen (2010); Brennan and Lo (2011) 
67 See also O’Neil (1997, p. 47); Warren (1997, p. 3); and Attfield (2003, p. 11). 
68 See, for instance, Regan (1983, p. 155); Johnson (1991, pp. 54ff.); Rachels (2003, p. 200); Clark 

(2005); Ott (2008, p. 39); Dillon (2010); and Morris (2011, p. 261). 
69 e.g., Narveson (1997, p. 490); Rollin (2006, p. 109); and Domsky (2007, p. 1) 
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In this work, I will not use the expression that an entity has (moral) rights. The 

reason is not that entities other than human persons cannot, by principle, be bearers 

of moral rights – I simply leave this question open. I hesitate, though, to apply the 

term “right(s)” in this current work due to the traditionally very strong connection 

of the term to human persons or human beings. Applying this term would have the 

potential to raise more questions than to solve problems, obscuring more than illu-

minating.70  

Within much of the discussion in environmental ethics, it is “standard” (O’Neill 

2001, p. 169) to equate the possession of intrinsic value (or goods) with moral con-

siderability. A few quotations shall support this impression: 

 Following Goodpaster, Attfield (1991, p. 149) concludes that “things which 

lack a good of their own cannot be objects of moral consideration (…), or have 

intrinsic value.” 

 To say that an entity has intrinsic value means “that the entity is deserving of 

moral (…) consideration” (Taylor 1989, p. 75; see also Taylor 1984, p. 151). 

 One of the most crucial issues in environmental ethics is “whether humans 

alone are intrinsically valuable and, therefore, morally considerable” (Lee 1999, 

p. 2, emphasis added). 

 Some “natural entities and/or states of affairs are intrinsically valuable, and 

thus deserve to be the object of our moral concern” (Thompson 1990, p. 148, 

emphasis added). 

 “(A)s a matter of definition, if something has intrinsic value (…) it has moral 

standing” (VanDeVeer 1995, [3]). 

 It is a “fact that intrinsic value is tantamount to ‘moral considerability’” (Gorke 

2010, p. 155, emphasis added; my translation). 

Since I do not – at least not for the purpose of this work – have to invent the wheel 

anew, the present work will not be dogmatic in handling the terms “intrinsic value” 

and “moral considerability”, either. That is, that I will use them in the sense that if 

something has intrinsic value, this implies that it automatically deserves (first 

respect and then, thus,) moral consideration (see also, for example, Chessa 2005, p. 

36). If something is said to be directly morally considerable it is clear that it implies 

that this entity possesses intrinsic value and vice-versa. For a more in-depth discus-

sion about whether such an equation is legitimate or not, see Box 3.  

                                                 
70 For a closer discussion about the legitimate or illegitimate applicability of the term ‘rights’ and 

its differing terminological interpretations, see, for example, Feinberg (1970 and 1974); Good-

paster (1978, pp. 311f. and 1979, p. 29); Frey (1980, Ch. I and II and 1983, pp. 285ff.); Regan (1982, 

Ch. 8 and 1983); Midgley (1983, pp. 61ff. and [1983] 1986, p. 162); Rachels (1983, pp. 275ff.); Clark 

(1984, pp. 27ff.); Lombardi (1988, p. 121); Rolston (1988, pp. 47ff.); Taylor (1989, pp. 150f., 219ff.); 

Attfield (1991, pp. 141, 167f.); Fox (1991); Wetlesen (1999, p. 289); Francione (2000, pp. xxvi ff. and 

fn 17, p. 190); Scruton (2000, pp. 80f.); DeGrazia (2002, pp. 14ff.); Taylor (2003, Ch. 3); DeGrazia 

(2005); Rollin (2006, p. 136); and Fellenz (2007, pp. 87f.). 
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Rick O’Neil (1997) holds that the equation between intrinsic value and moral consider-

ability is not legitimate and argues for a clear distinction between them. Only if an entity 

X has moral standing, O’Neil (ibid., p. 47) argues, it is possible for moral agents to have 

direct duties to X. Yet, X’s possession of intrinsic value alone is – for O’Neil – not a 

sufficient criterion or a “guarantee” for moral standing and direct moral duties to it as, 

for example, in the case of an “ugly weed” (ibid., pp. 48, 52). He defines that a being 

with moral standing is an end in itself and therefore deserves to have its good considered. 

In contrast, “intrinsic value” involves a thing’s good that need not be a moral good as in 

the case of a beautiful painting. In O’Neil’s understanding, although such a painting 

possesses “intrinsic value”, it is aesthetically and not morally good. But the example of 

the beautiful painting, which O’Neil says to possess “intrinsic value”, stands somehow 

in contradiction to his own definition of “intrinsic value” which he defines in opposition 

to the value a thing has as a means to some good (ibid., p. 46). If I am right to assume that 

the opposite of a value a thing has as a means to some good is to have it as an end in itself, 

it is not clear for me how O’Neil can argue for a distinction between “intrinsic value” 

and moral standing if he defines both in pretty much the same way. The reason for such 

definitional muddles seems to be that O’Neil has interpreted “intrinsic value” as what 

would better be called “eudaimonistic value” (see above). The way “intrinsic value” 

should be understood (as in the case with the “ugly weed”) stands in contradiction to 

the value an entity possesses as a means to some end, that is, the value an entity posses-

ses as an end in itself. From this perspective, “intrinsic value” and moral standing coin-

cide. Concerning the equation of “good of one’s own” and “moral considerability”, John 

O’Neill ([1992] 2003; 2001) and O’Neill and colleagues (2008, cit. in Moriarty 2008) claim 

that it is mistaken to assume that moral considerability belongs to whatever has a good 

of its own or whatever flourishes. For example, even if a gardener knows what it is for 

greenfly to flourish and what is good for them, and, in addition, even if the gardener 

recognizes that greenfly have their own goods, no moral injunction follows (O’Neill 

[1992] 2003, p. 138 and 2001, pp. 169f.). “She can quite consistently believe they ought to 

be done harm” (O’Neill [1992] 2003, p. 138). O’Neill (2001, p. 170) concludes that  

“(w)e can know what is ‘good for X’ and what constitutes ‘flourishing for X’ 

and yet believe that X (…) is the sort of thing that ought not to exist and hence 

that the flourishing of X is just the sort of thing we ought to inhibit. (…) That 

Y is a good of, or good for, X does not entail that Y should be realized unless 

we have a prior reason for believing that X is the sort of thing whose good 

ought to be promoted. (…) There are some entities whose flourishing simply 

should not enter into any calculations – the flourishing of tyrants and some 

viruses for example.”  

However, does this really mean that X is not morally considerable at all or simply that 

the moral duty to consider or respect X is overridden by other, apparently weightier 

duties? Should we not better distinguish between moral considerability and moral signi-

ficance as, for instance, Goodpaster (1978, p. 311) argues for? For him (ibid.), it is fully 

consistent to acknowledge the moral considerability of all life forms and, at the same 

Box 3: Do entities with intrinsic value and a good of their own 

automatically deserve moral consideration? 
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In addition, as introduced above, I take it for granted that a moral belief system, 

which implies respect for all harmable entities, is set. This allows us to use intrinsic 

value as implying moral considerability. In addition, I take it for granted, following 

Frankena and Goodpaster (cit. in Heffernan 1982, pp. 240, 242) that those entities 

that can be benefited or harmed should be seen as entities that have intrinsic value 

and moral standing (see also Schönfeld 1992, p. 359). This will be further explicated 

in the following chapter. 

As a first recapitulation, I conclude that morality requires from moral agents that 

those entities have to be directly morally considered that can be harmed or benefited 

in themselves (that is, not derivatively) because they possess intrinsic value as ends 

in themselves. In other words, to harm entities with a “good of their own” or “intrin-

sic value” is prima facie morally wrong – they ought to be morally considered.  

In the following chapter, I will discuss whether “choosing” the non-harm crite-

rion as a key to ethics is arbitrary and egoistic or not. In addition, I will clarify which 

entities are actually harmable. 

2.6. Which entities are able to be harmed?  

As has already been dealt with above, most philosophers seem to consider the 

lessening of the amount of harm as the main goal of morality (see, for example, Gert 

2004, p. 149). Following Goodpaster (1980, p. 282), the concepts of beneficence and 

time, to go on to point out differences of moral significance among these life forms. In a 

similar way, Moriarty (2008) writes, 

“To say that A’s [‘good of its own’ or] interests are overridden by other moral 

values is to say that A’s [‘good of its own’ or] interests are given some weight, 

but that they are outweighed by other concerns. To say that A’s [‘good of its 

own’ or] interests are defeated is to say that they are given no moral weight. 

When A’s [‘good of its own’ or] interests are overridden, they still count in 

the moral deliberation, and A is still morally considerable. The prima facie 

duty to consider the interests of any being with a good of its own may, in 

some cases, not generate an all-things-considered-duty, but it is sufficient to 

make the being in question morally considerable.”  

I am, thus, not persuaded by the above cited arguments of O’Neill, O’Neil, and O’Neill 

and colleagues that we must not equate “a good of its own” or “intrinsic value” with 

“moral considerability” and will subsequently not distinguish among them. I do equal 

these terms in the sense that by writing that if an entity has a good of its own, it likewise 

has intrinsic value and (thus) is morally considerable. It has to be highlighted, though, 

that I am speaking about direct moral considerability. That is, I am, of course, fully aware 

of the fact that many entities, e.g., entities of eudaimonistic or even instrumental value, 

also have to be morally considered by moral agents – though in relation to entities with 

intrinsic value and, thus, only indirectly. Such indirectly morally considerable things 

will not be extensively discussed in this work. 
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nonmaleficence are “not only necessary ingredients in our shared conception of 

moral (vs. nonmoral) obligation, they are central”71 (emphasis in original). Birn-

bacher ([1993] 2006, p. 38) even highlights that the principle of nonmaleficence is 

widely recognized to be “the most undisputed and plainly central principle of every 

ethic” (emphasis added; my translation). DeGrazia (2012, p. 745) takes the principle 

of nonmaleficence as “basic to virtually all moral systems” (emphases added) as 

well.72 In a like way, he points out that a single ethical or moral principle stands out 

that is beyond serious doubt and that is so basic and indisputable that any system 

of thought not honoring it would hardly be recognizable as a moral system (De-

Grazia 1996, p. 259; DeGrazia 2005), namely, the principle of nonmaleficence. This 

fundamental moral principle “states a prima facie duty not to harm” (DeGrazia 

1996, p. 259). However, is it possible – despite the above quotations – that the 

nonmaleficence criterion is arbitrarily and egoistically chosen and, hence, morally 

illegitimate? The holist Martin Gorke argues exactly this. Before dealing with the 

question of which entities are able to be harmed, I will therefore discuss Gorke’s 

allegation. 

Is the nonmaleficence criterion chosen arbitrarily and egoistically? 

Gorke’s main claim is that everything in existence has to be directly morally consi-

dered (Gorke 1999, 2000, 2003a,b, 2006, and 2010). He states that every limitation of 

the scope of entities that ought to be members of the moral community by intro-

ducing or “choosing” a criterion for moral considerability is arbitrary and egoistic 

– and, thus, unmoral. Gorke argues that it is illegitimate to choose and use any 

criterion (except “being in existence”) to separate those entities that are part of the 

moral community and those that are not. Such a choice of a criterion would be (so 

Gorke) arbitrary and is simply expressing a position of power because it is “me” 

who chooses this criterion. 

But even a holist like Gorke admits that the key concept of ethics deals with terms 

like benevolence and impairment (Gorke 2010, p. 99). The principle of nonmale-

ficence, Gorke (2010, p. 119) tells us, takes up a central position in nearly all ethical 

theories. I argue that it is at least strange to claim that “choosing” or “interpreting” 

nonmaleficence as a key concept of ethics and morality is an arbitrary act out of an 

egoistic position of power. To be “choosy” in defining nonmaleficence as the key 

concept of ethics and morality does not seem to be an act of egoism and arbitrariness 

(see also Ott 2003a, p. 143). I concur with Attfield (1991, p. 160) that, without doubt, 

“lines have to be drawn somewhere between what is of value and what is not, and 

not all delimitations can be ‘chauvinist’” (emphasis added). The important point, 

yet, is that the drawn line is defensible. As Gorke (2010, p. 100) himself states, 

                                                 
71 See also Varner (1998, p. 25), Attfield (1999, p. 39), and Schoene-Seifert (2004, p. 1033) who argue 

in the same direction. 
72  See also Schoene-Seifert (2004, p. 1033). 
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“For the moral point of view, which is bound to objectivity, the question must 

not be what the ‘good’ and the ‘interference’ of another entity had to mean from 

a human perspective but what it could mean from the perspective of the affected 

entity” (emphases in original; my translation). 

If an entity has a “good” (that is, a “good of its own”?!) and can thus be affected (viz., 

harmed?!) it seems to be justified from a moral point of view to limit the range of 

entities of direct moral considerability to those that can be benefited or harmed – 

not everything in existence per se. Following the ethical key criterion of nonmale-

ficence does not mean that I arbitrarily choose these criteria out of a position of 

egoistic power. When talking about ethics and morality, we just need to talk about 

“something” – namely the most fundamental criteria of what ethics and morality 

are all about. I agree with Agar (2001, p. 68) who claims, “We need to draw and 

defend the moral significance of a boundary (…) to prevent our (…) ethic from dege-

nerating into an everything ethic” (emphasis added).73 If “everything in existence” 

were the criterion for moral considerability, we would only not have to consider 

everything nonexistent. Are we urged to morally consider ice crystals and icebergs 

because they factually do (at least temporarily) exist? How could we meaningfully 

speak about that? How can we morally consider an ice crystal in a meaningful way? 

Is a snowflake that I let melt in my hand somehow unjustly “harmed”, treated, or 

affected?74 If so, how and by what? Because it changes its state of matter from solid 

to liquid? Because snowflakes are living beings that can, according to Albert 

Schweitzer (1966a, p. 123), “die” by melting in one’s hand? (See Box 4 concerning 

this controversial point of Schweitzer.) Is a big stone “harmed” or affected if it is 

broken in half or into smaller pieces like that in Figure 1? If so, how? By changing 

its mineralogical structure, as Gorke (2000, p. 94) argues? I agree with Jamieson that 

without any further specified criteria about what it means for an act to be ethically 

or morally correct, “(t)he distinction between everything and nothing having value 

is a thin one” (Jamieson 2008, p. 153). To be precise, Martin Gorke does not consider 

snowflakes, stones and the like as harmable entities. He correctly admits that  

“inanimate natural objects like stones or rocks, dunes, mountains, and rivers 

(…) cannot be harmed since they (…) are not pursuing ends like living beings 

whose realization could be promoted or frustrated” (Gorke 2010, p. 137; empha-

sis altered, my translation). 

                                                 
73 The term “everything ethic” has been also used by Elliot (1993, p. 288). 
74 To be fair regarding Gorke’s holism, he distinguishes the rightness and wrongness of an act, inter 

alia, in relation to the “formational complexity” (‘Entstehungskomplexität’) of an entity. The more 

developmental steps it takes to the origin of an entity, the more they are – other things being 

equal – deserving protection (Gorke 2006, fn 10, pp. 105f.). Concerning the example of the 

snowflake: Because snowflakes originate in only very few, reproducible steps, they have a limited 

“formational complexity” – in contrast to owls and mires which need many more evolutionary 

and developmental steps (ibid.). 
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I do fully support Gorke’s statement that an “entity that has no real goal-directed-

ness, (…) no arrangement for self-preservation (…) and, thus, no interests, cannot 

be harmed” (ibid., p. 143, my translation; see also ibid., p. 121). Nonetheless, Gorke 

(ibid., p. 137) claims that inanimate natural entities can be affected by limiting or 

stopping their geophysically and by chance induced “motion of their own” (‘Eigen-

bewegung’) and “motion of coming into existence” (‘Werdensbewegung’) or by 

destroying an entity entirely. In contrast to Gorke, I just cannot see how kicking or 

grinding a stone can be a morally wrong act (howsoever negligibly morally wrong) 

because – at least in my eyes – stones are not negatively “affect-able” at all and have 

no “good” from which values can be derived. Either, entities can be clearly harmed 

(which would make a moral situation out of it) or just “affected” in a fully harmless 

and value-neutral way. This would not raise any moral questions at all. I do not 

really see how Gorke distinguishes acts that do harm entities from acts that only 

affect other entities. The verb “to affect” sometimes includes a form of harm and a 

negative connotation. In those senses, I agree that an affect-able entity has to be 

morally considered. But why then circumvent the notion of harm? To the contrary, 

if an entity were plainly and value-neutrally affected by an act without any harm 

induced – then that would lie outside the sphere of morality, making such an act 

simply amoral. If we put a boulder into the water of a river, the boulder, the water, 

and the river are all “affected” (though only minimally and – at least in my view – 

just in a value-neutral, non-harmful way). However, neither does that make the act 

of putting a boulder into a river morally good or bad. Everything is affected by 

everything else without necessarily making moral situations out of it. In the boulder 

example, neither the boulder nor the river is harmed.  

 

Fig. 1: A broken stone. Has this stone been harmed? 
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I agree with Taylor (1989, p. 17) that morally considerable entities “must be entities 

that can be harmed or benefited”. Entities that cannot be harmed but just somehow 

affected (like stones, as Gorke agrees) should not be counted as morally considerable, 

at least not as directly morally considerable. It just makes no sense for me to say that 

something might be in a stone’s interests or might be good for a stone because we 

usually cannot form an intelligible conception of what its good could be (see also 

Regan 1982, p. 183). In addition, I do not consider the moral extension beyond 

harmable entities as wise because people would most likely suffer from a moral 

“overload” if they had to morally consider everything that might or could be 

affected by us – for example, throwing a pebble into the sea. Yes, the pebble would 

be affected by that action by getting wet; the surface of the water would be affected, 

and so on. Yet, what is morally wrong with this? I fully agree with Goodpaster (1978, 

p. 313) who argues that 

Albert Schweitzer, in some of his less academic writings (in this case: his published 

sermons on ‘Reverence for Life’ preached at Saint Nicolai Church in Strasbourg in 1919), 

seems to consider snowflakes as living beings because, according to him, they can “die” 

by melting in one’s hand (Schweitzer 1966a, p. 123). In a comparable sense, Schweitzer 

recognizes a “will-to-live” in “striving” crystals (Schweitzer 1923a, p. 210 and 1929, p. 

216). I do assume, though, that Schweitzer uses these examples as figurative and not 

literal, especially in the case of the “dying” snowflake. As Neuenschwander (1966, p. 

161) explains, Schweitzer first hesitated to bring his sermons to publication since, due to 

his extraordinary workload (being a preacher, philosopher, musician, and doctor), they 

were never worked out in enough detail that they were ready for print. Instead, some of 

his manuscripts are just preliminary, fragmentary sketches and drafts (ibid.). According 

to Neuenschwander (ibid., p. 164), Schweitzer was quite moved during his sermon on 

February 16, 1919, when he first publicly stated his theory of “Reverence for Life” in 

front of his religious community. Neuenschwander describes the way Schweitzer prea-

ches as being led by the vividness of words and by using colorful, plastic speech supple-

mented with a wealth of pictures taken from everyday observations (ibid., pp. 166ff.). I 

am, thus, hesitant to take Schweitzer’s snowflake example literally, as if he really were 

considering snowflakes as living beings. In addition, it is indicative to me that in his 

original, German version of ‘Civilization and Ethics’ (Schweitzer 1923a), no passage is 

included which states that a man is really ethical only when he, inter alia, “shatters no 

ice crystal that sparkles in the sun” (Schweitzer 1923b, p. 254, emphasis added). This 

passage somehow slipped into the first English translation (by A. Naish) although not 

present in the original German edition from 1923 (Schweitzer 1923a) – and immediately 

having afterwards been eliminated in the revised, second English edition from 1929, 

translated by C.T. Campion (Schweitzer 1929). In sum, I do not consider Schweitzer to 

take snowflakes or ice crystals as literally harmable, living entities – despite some of his 

writings using exactly these examples. 

 

Box 4: Albert Schweitzer’s thoughts in relation to 

snowflakes and ice crystals as living beings 
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“(t)here is clearly a sense in which we are subject to thresholds of moral sensi-

tivity (…). Beyond such thresholds we are ‘morally blind’ or suffer disinte-

grative consequences analogous to ‘information overload’ in a computer. (…) 

(T)he moral considerability of X is operative for an agent A if and only if the 

thorough acknowledgment of X by A is psychologically (and in general, 

causally) possible for A” (emphases in original). 

In a comparable sense, Chan (2011, p. 325) urges us to draw a practical line to avoid 

“moral paralysis”; this implies that “we should not try to consider entities that do 

not provide some indication of what their interests might be” (ibid.).  

It is neither possible nor sensible for Goodpaster, Chan, or me to acknowledge 

direct moral considerability to stones and rocks. However, that might be beside the 

point here. What I am foremost driving at in the above argumentation is that taking 

the non-harm criterion as key to ethics and morality is neither arbitrary nor egoistic. 

Following Gorke’s (2003b) moral ur-choice between egoism and the (altruistic) 

moral point of view, he is correct that the burden of proof lies upon those who are 

willing to exclude specific entities from the moral community (Gorke 2010, pp. 48f.). 

I do accept that it is less the holist, like Gorke, who has to painstakingly prove his 

inclusive moral theory but all others who argue to keep entities out of the moral 

arena non-egoistically. I, therefore, do not agree with Jamieson (2008, p. 153) who 

claims that “adopting a view in which even the abiotic environment is morally 

considerable seems somewhere between unacceptable and mad.” Nonetheless, I 

believe I have sufficient arguments at hand to exclude some entities (specifically all 

non-harmable – and that directly means non-teleonomic [see below] – entities) from 

the all-inclusive holistic community of directly morally considerable entities. 

 Which entities are able to be harmed? 

As I have shown above, the nonmaleficence principle is one of the most central and 

basic pillars of virtually all moral systems and every ethic. What usually differs 

between the various ethical conceptions is the interpretation of which entities can 

legitimately be considered harmable. If we take the concept of nonmaleficence as 

the central ingredient in our shared conception of moral obligation, what does it 

actually mean to harm an entity? If morally considerable entities “must be entities 

that can be harmed or benefited” (Taylor 1989, p. 17), and if we assume “that there 

is a prima facie duty not to harm that applies (…) to all who can be harmed” 

(DeGrazia 1996, p. 233), then which are the entities that can be harmed or benefited? 

You and me? Distant people and future generations? Hogs and dogs? Fleas and 

trees? Slime molds and bacteria? Endangered species and ecosystems? Stones and 

rainbows? Snowflakes and Snow Whites? Batman and Bambi? Triangles and prime 

numbers? Tractors and thermostats? What is the characteristic criterion of an entity 

that makes it harmable? The subsequent part will deal with exactly this question: 

Which entities can actually be harmed? 
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In the next several pages, I will deduce that those and only those entities can be 

harmed that have a “good of their own” and that are teleonomically organized (that 

is, have a telos or conatus). Only these entities can be directly harmed or benefited in 

themselves. It will be further shown that, as a linguistic variation, only those entities 

can be harmed that can legitimately be said to “have” interests in a wider sense, that 

is, including notions of something “being in an entity’s interests”. One can call such 

kind of interests “well-being interests”. Since the ideas of harm, possessing a good of 

one’s own or a telos/conatus and “having” interests are closely related and heavily 

intertwined, this whole group will be dealt with in the subsequent part.  

The above-mentioned point of departure concerning the discussion about ethics 

and morality was to take nonmaleficence and non-harm, respectively, as key. 

Whether this presupposition is legitimate or not, has been just dealt with above. It 

was further explained that only those entities that can be harmed or are harmable 

in themselves have to be directly morally considered. To be a harmable entity means 

that the entity is an end in itself (and, so, possesses intrinsic value) and not just a 

means to something or someone else’s ends (and, so, is of instrumental value only). 

This harmable entity possesses a “good” or value which is unrelated and independ-

ent to other entities. Those entities are able to be harmed that have a “good” situated 

within themselves (a so-called “good of their own”). Without such a “good”, no 

harm can be done to an entity. Only those entities should be considered to have such 

a “good” that actually do something to fulfill and to follow their own good (that is, 

their aim or goal) by some form of intrinsic, inherent, or immanent activity, drive, or 

striving. This means that the striving towards an entity’s own good or goal is 

coming from within that entity. It is not externally/extrinsically induced or imposed. 

Gary Comstock (1996, p. 46) argues that things with intrinsic value 

“must be internally directed. (…) Only when a being is directed by its own 

internal ends (…) may we identify actions that have the effect of frustrating [or 

harming] the being’s progress toward its ends” (emphases added).  

The value found in every such striving entity is exemplified by the self-affirmation 

of the being and its good. By constantly acting in ways to preserve its being and to 

prevent its own not-being, the entity expresses its positive concern or value for its 

continued existence. It is a “constant choosing of itself”, a “yes”, a “self-affirmation 

of being”, and an active “‘no’ to not-being” (Jonas 1984, p. 82). These striving entities 

are not only ends of nature but also and foremost are ends-in-themselves, namely, 

their own ends (ibid., p. 81).75 I concur with Jonas that by entertaining ends, or 

having aims, values are posited. As Jonas (1984, pp. 79ff.) convincingly argues,  

“For with any de facto pursued end (…), attainment of it becomes a good, and 

frustration of it, an evil; and with this distinction the attributability of values 

begins. (…) We can regard the mere capacity to have any purpose at all as a good-

                                                 
75 Remember the picture of the hairdresser above; she is not only good for me but also good in 

herself. 
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in-itself (…) [which] is infinitely superior to any purposelessness of being. (…) 

(W)henever this first, self-validating good happens (…) it addresses an ‘ought’ 

to this will. (…) In the purposiveness as such, (…) we can see a fundamental 

self-affirmation of being, which posits it absolutely as the better over against 

nonbeing. In every purpose, being declares itself for itself and against 

nothingness. (…) Hence, the mere fact that being76 is not indifferent toward itself 

makes its difference from nonbeing the basic value of all values” (emphases in 

original). 

This “yes”, this “self-affirmation of being” is the value that resides within the entity 

and that exemplifies its own, intrinsic value. The “will to live”77 of an entity shows 

the self-affirmation of its intrinsic value. We can say that such an entity is goal-

directed or that it possesses a telos78 towards its own good (Taylor 1989). (The term 

conatus79 is sometimes used synonymously with telos.) As Rolston (1988, pp. 99f., 101 

and 1994, pp. 172f., 177) points out, every organism has a good of its own and 

defends its kind as a good kind. Organisms have something to conserve, namely, 

their lives, which are defended for what they are in themselves, without further 

necessary contributory reference (Rolston 1994, pp. 172f., 177). They grow, repro-

duce, repair their wounds, and resist death (Rolston 1988, pp. 99f.). The entity’s end 

is manifested in purposive, striving activities like the biological processes of growth, 

development, propagation, and sustenance – in sum, in preserving its existence by 

protecting and promoting its own well-being (Taylor 1989, p. 45). Whatever helps 

this striving can be ascribed a positive value for the respective organism, whatever 

hinders it a negative one (Wetlesen 1999, p. 308). It thus makes sense to speak of 

inherently goal-directed entities as possessing intrinsic value, that to harm is 

morally wrong.80 

                                                 
76 In contrast to Gorke’s thoughts, Jonas seems to imply that ‘being’ means ‘being with purposes 

and aims’, i.e., beings that actively pursue ends – not beings in plain existence like stones or 

“plastic spoons and pieces of toilet paper” (Ott 2008, fn 20, p. 56). 
77 See Albert Schweitzer’s (1929, p. 246) famous dictum: “I am life which wills to live, in the midst 

of life which wills to live.” 
78 Telos: Greek for ‘goal’, ‘end’ (Mayr 1988, p. 51; Rolston 1988, p. 98 and 2006, p. 488; Taylor 2003, 

p. 63), or (final) ‘purpose’ (Rolston 1988, p. 98; Des Jardins 1997, p. 136; Lee 1999, p. 146; Korsgaard 

2000, p. 879; Taylor 2003, p. 63); “unconscious drives and aims, or (at least) latent tendencies, 

directions of growth and natural fulfillments” (Rolston, cit. in Callicott 1990, p. 108); teleological: 

goal- or end-directed (Mayr 1988, p. 51). 
79 Conatus or conation understood as the “will-to-live” (sensu Schopenhauer ([1897] 2010, p. 25): 

“For the thing-in-itself, the will to live, exists whole and undivided in every being, even in the 

smallest.”), the “essence of self” (Callicott (1986, p. 153), referring to Schopenhauer), the “endea-

vor” (sensu Hobbes, cit. in Bernstein 1980, p. 25), or the striving for self-preservation (Wetlesen 

1999, p. 307). Taylor (1989) does not use the terms conatus, conation, or conative in his work but, 

instead, telos and teleological. I will follow him in mainly using the telos-terminology instead of 

conatus. 
80 One can also think of this goal-directedness as a form of “intrinsic intentionality” (to borrow a 

term from Dennett (1996, pp. 50ff.) who contrasts it with “derived intentionality” (ibid., p. 53)) or 

as a form of purposiveness of the entity (see Jonas 1984, p. 81; Zwart 1997, p. 383; Agutter and 
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To harm an entity means to prevent the entity from striving towards or realizing its 

own good (Taylor 1989). An entity’s well-being can be taken as synonymous with 

its good (Lombardi 1988, p. 92; Taylor 1989, p. 62). If we cannot say that an entity 

has its own point of view by which some states are better or preferable to others in 

reaching its own goals and without any recognizable entity’s action or activity 

towards its own good (like preserving or maintaining its own existence against 

external pressures like the laws of thermodynamic or gravity), we are safe to assume 

that this entity is not harmable. Such entities might be damageable though not 

harmable. (This point will be dealt with in more detail below.) Only entities that have 

a good of their own are capable of being harmed or benefited (see, for example, 

Attfield 1999, p. 39). Since an entity without a good of its own is not harmable, we – 

as moral agents – do not have any obligation to morally consider such entities … at 

least no direct obligation. In contrast, by considering such apparently simple organ-

isms as one-celled protozoa, 

“it makes perfectly good sense (…) to speak of what benefits or harms them, 

what environmental changes are to their advantage or disadvantage, and what 

physical circumstances are favorable or unfavorable to them” (Taylor 1989, p. 

66).  

Because of their telos or goal-directedness, because of their “good of their own”, and 

because of their harmability, we have direct moral obligations to such entities. It is 

obvious that – following the path of reason outlined above – at least all living entities 

are harmable (because they possess a good and interests of their own) and, thus, are 

morally considerable. This form of argumentation is widely called biocentrism. This 

means that the “life-criterion” stands in the center of entities that deserve moral 

consideration. It is a simplifying shortcut to say that all living organisms that pos-

sess interests, a good of their own, and a telos/conatus deserve direct moral consider-

ability. Whether it is finally justifiable, sufficient, and exhaustive to equate harmable 

entities with living individual organisms will be debated in the following. It will be 

shown that it is not.  

Are stones, rocks, tractors, and porches entities that are harmable in themselves? 

Is it reasonable to claim that stones, rocks, tractors, and porches possess a “good of 

their own” or “intrinsic values” and are, therefore, morally considerable? Some 

critics of biocentrism81 argue that if moral considerability were closely related to the 

needs and well-being, a good of one’s own, or goals (that is, teleological directions) 

                                                 
Wheatley 1999, p. 3; Lee 1999, p. 38 and 2003, p. 7; Fitch 2008, p. 166; Penzlin 2009, p. 14). The 

usage of intrinsic intentionality shall highlight and make clear that things are not irrelevant for 

the respective entity and from the entity’s perspective and that there is a non-derivative, inherent 

form of “aboutness” (Fitch 2008, p. 158; see also Rolston 2006, p. 489). 
81 Among them are, for example, Frey (1979, pp. 234f.); Johnson (1984, pp. 342, 349); Krebs (1995, p. 

183; 1997, pp. 353f.; 2000, pp. 71f.); Kambartel ([1996] 1997, p. 332); Neill (1998, pp. 177ff.); Singer 

(2001, pp. 419ff.); and Rollin (2006, p. 104). 
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of these entities, then also entities like porches and desk finishes, cars and tractors, 

as well as thermostats and heat-seeking missiles would have to be said to possess a 

good of their own or needs and, finally, would have to be morally considered. 

Singer (1993b, p. 279), for example, argues that the “good” of a plant is on par with 

the good of a river striving to reach the sea and with a guided missile to blow itself 

up along with its target. In these stated examples, it is possible according to Singer 

“to give a purely physical explanation of what is happening; and in the absence 

of consciousness, there is no good reason why we should have greater respect 

for the physical processes that govern the growth and decay of living things 

than we have for those that govern non-living things” (ibid.). 

To say, that some entities possess a good of their own or needs is interpreted by 

critics of biocentrism in the sense that things and events can be said to be good or 

bad for the respective entities, that is, are beneficent or harmful for them. For 

instance, we call certain conditions “good” or “bad” for plants. According to the 

logic of biocentrists, this implies that plants can be said to be capable of having a 

“good”. But we can also say – so to the critics of biocentrism – that certain kinds of 

paint are good or bad for the internal walls of a house (Feinberg 1974, pp. 51f.). 

“(T)his does not commit us to a conception of walls as beings possessed of a good 

or welfare of their own” (ibid., p. 52). As Edward Johnson (1984, p. 350) adds, 

“why should I care for [a] tree’s good when the tree does not and cannot? The 

finish of my desk has a good, in the sense that various kinds of treatment can be 

good or bad for it, but no one would suggest that it is a moral patient. How is a 

tree different?” 

In the same line of argument, Singer (2001, pp. 419f.) reasons that “(i)f a tree is not 

sentient, then it makes no difference to the tree whether we chop it down or not.” 

This has been the critique against biocentrism in relation to the argument of an 

entity’s “good”. The critique against biocentrism in relation to the telos argument is 

the following: Among many others, Warren (1997, p. 47) and Neill (1998, pp. 177f.) 

argue that living organisms are not unique in being teleologically organized. Goal-

directed machines are it, according to them, in a comparable sense. “The argument 

from teleological organization does not explain,” Warren (1997, p. 47) cautions, 

“why living organisms should have a moral status different from that of other 

teleological systems” – especially if they do not care about their goals. If entities like 

bacteria do not care about their own goals like survival, “then why should we care 

about those goals?” (ibid., p. 48, emphasis in original). Concerning the goal-

orientation of such entities like plants, critics of the biocentric theory like Angelika 

Krebs (2000) urge us to make a clear distinction between two sorts of “ends”, 

namely, practical and functional ones. Only practical ends, so her argument runs, are 

morally relevant ends because it is only agents who are not indifferent to their ends 

– proven by active decisions to do something or to omit it (ibid.). Functional ends are 

usually taken as morally irrelevant by the critics of biocentrism because such 

incidents “just happen”. This is taken to be a forceful counterargument against 
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biocentrism since by doing so we were “urged” to include the aforementioned 

things like the finish of a desk, tractors, and other technical systems into our direct 

moral consideration – which is, of course, absurd. That a tree ‘strives’, that is, is goal-

directed to maintain itself does not make it a member of the moral community, 

Edward Johnson (1984, p. 350) cautions, in case something with similar qualities like 

a machine would also qualify – “but why should it?” (ibid.). The functional end of a 

thermostat, for example, is to uphold a specific temperature of a room, say, 20°C 

(Krebs 2000, p. 72). Krebs (ibid.) argues that there is no practical end of the 

thermostat because it is not an agent who could have acted otherwise. If goal-

directed plants were just following ends in a functional sense, their ends would not 

possess moral value (ibid., p. 73). Krebs (ibid., p. 75) accepts that while machines 

and technical systems are plainly following ends induced by humans, biotic 

organisms by contrast are following their own ends autonomically. Yet, this obvious 

difference is morally insignificant in her view. “Has cancer a good of its own 

because it comes into existence and grows on its own?”, Krebs (2000, p. 75; my 

translation) asks. The first essential step beyond the functional organization of 

entities, Krebs (ibid., pp. 77f.) argues, is reached in entities with sentience and 

perceptions, whose existence has an “inside”. 

There are two strains of argument against the above-portrayed critique. First, that 

entities like stones, tractors, and thermostats do not possess a good of their own, do 

not possess a telos/conatus, do not possess a value that resides intrinsically in them 

as has been explicated above, and second, that the morally important difference is 

less between practical and functional ends but one between teleomatic and teleo-

nomic processes. The latter point will be dealt with under the heading ‘Teleomatic and 

teleonomic processes’. 

I argue that entities like stones, tractors, and thermostats have no standpoint and 

are not harmable in themselves. There is no internal goal-orientation, no striving 

towards their own good that could make them morally considerable entities and that 

could deserve respect from moral agents. Since entities like stones are not striving 

to achieve a good or well-being, no intrinsic value should be ascribed to them 

(Lombardi 1988, p. 93). As Taylor (1989, p. 123) correctly remarks, stones do not have 

a point of view, are not teleological centers of life, have no good of their own. We 

simply “cannot benefit [a stone] by furthering its well-being or harm it by acting 

contrary to its well-being” (ibid.). “In pushing a boulder down a hill”, Agar (1997, 

p. 160) adds, “no goal, and therefore no good, of the boulder is interfered with.” 

Peter Singer argues in a comparable direction. For him (Singer 1975, p. 8), it would 

be nonsense to say that a stone is harmed in itself if kicked along the road by a 

schoolchild because “(n)othing that we can do to it could possibly make any 

difference to its welfare [or well-being].” Rolston (1994, p. 168) joins the mentioned 

ideas by arguing that a merely physical object like a rock does not conserve 

anything; rocks simply change but they do not possess any conservation goals. 

Neither are rocks making claims on their environment (Rolston 1994, p. 172) – nor 

are tractors or porches. What we do to rocks does simply not matter to them (Rollin 
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2006, p. 136). (Compare with Figure 2 above.) Mary Anne Warren and Jay Kantor 

argue in the same direction: 

“[A] stone does not care whether it persists in an unaltered state for a billion 

years, or is immediately smashed into bits [or ground into powder]. It has no 

needs, interests, well-being, or good of its own, which we could or should take 

into account in our moral deliberations” (Warren 1997, p. 4). 

“(W)hat sense can be made of the claim that [a] boulder itself has an interest in 

remaining whole or has a need to be left untampered with? In what 

nonmetaphorical sense can it be claimed that [a human] chipping off pieces is 

harming the boulder (…)?” (Kantor 1980, p. 166). 

There is no moral outcry on behalf of a rock if someone takes a hammer to it in the 

garden, whereas if the same is done to a goose things are different. It matters 

morally, directly, on behalf of the goose (Wenz 2001, p. 84). The difference is that the 

goose’s life “can be better or worse, for it. (…) (N)othing that happens to [a rock] can 

be better or worse for it. The goose has interests; the rock does not” (ibid., emphases 

in original).  

Fig. 2: A weathered and still weathering, that is, 

changing rock. But has a good or well-being 

of the rock itself been interfered with? 



43 

 

 

Therefore, breaking stones or hammering rocks for fun is not morally wrong – at 

least not prima facie wrong (DeGrazia 1996, p. 228), at least not a moral wrong done 

directly to the stone.82 Taylor (1989, pp. 60f.), by using a pile of sand as an example, 

asks whether it makes sense to talk about it as having a good of its own and whether 

erecting a shelter over it would further its good because, by doing so, it does not get 

wet in the rain. “Perhaps,” he (ibid.) goes on, 

“we would interpret the statement to mean that, since wet sand is no good for 

a certain purpose, it should be kept dry. In that case it is not the sand’s own 

good that would be furthered, but the purpose for which it is to be used. 

Presumably this would be some human purpose, so that if any being’s good is 

furthered by keeping the sand dry, it is the good of those who have this purpose 

as one of their ends. (…) The sand has no good of its own.” 

The same is true for other entities like porches that are also not goal-directed. As 

Goodpaster (1980, p. 282) rightly argues, the claimed needs of the porch for a new 

paint job are not the needs of the porch itself but the needs of the people owning the 

porch. Such entities like porches or tractors “need” a good condition for the aims and 

goals of their possessors. There is no good of its own residing in a porch or a tractor. 

Without having a good of their own, they are not ends-in-themselves and have no 

self-definition; they can only be ends for others (Johnson 1991, p. 146). Lawrence 

Johnson (ibid., p. 145) convincingly states, 

“The relevant difference between a living being with a good of its own and a 

tractor is that a tractor has no self-identity. A tractor has a function, and identity 

as a tractor, only insomuch as someone considers it a tractor, assigning it that 

function. It has needs only with respect to its externally assigned identity. By 

itself, it is only a lump without needs. In contrast, a living being has a self-

identity that (…) entails its own requirements.” 

It matters to me if my bicycle is in a bad shape and not functioning properly – not to 

the bicycle itself. A rusty chain is not contrary to the telos, the needs, the good of its 

own, or the well-being of my bicycle itself (since they do not exist regarding 

bicycles) but, instead, to myself who has to go to town by bicycle and who “needs” 

a functioning and well cared for bicycle. The bicycle is not striving for anything in 

itself, for instance, for a repair or service (von der Pfordten 1996, p. 155). It is the 

same with tractors. The condition of tractors  

“can only be better or worse in so far as their utility to us is concerned. The 

condition of an automobile’s engine does not matter to it (…). Ultimately the car 

has no identity other than that which the driver (or arguably the automotive 

engineer) has defined for it. In a related manner, some natural objects such as 

                                                 
82 Imagine someone breaking a marble statue for fun. Such an act is not prima facie wrong in 

relation to the statue itself but to the owner (or even to humanity as such, if it were an as beautiful 

marble statue such as Laocoön and His Sons). Alternatively, think about a pile of stones that is the 

necessary habitat of a lizard. Destroying the stones as such would not be a morally wrong act, 

although in relation to the lizard it would be, namely, indirectly. 
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rocks can be said to lack self-identity or a condition that matters to them. As far 

as the rock is ‘concerned,’ it does not matter whether it is intact, broken for 

gravel, or reduced to dust” (Lockwood 1996, p. 4). 

To find out whether an entity belongs to the class that has a good of its own is to see 

whether it makes sense to speak of what is good or bad for the thing in question 

without reference to any other entity (Taylor 1989, p. 61). In addition, we have to ask 

whether it makes sense to say that the entity can be harmed except derivatively 

through their ability to serve an (instrumental) purpose and to embody the ends 

and projects of their (human) creators or owners (Lee 1999, p. 138 and 2003, p. 24; 

Sterba 2005a, p. 78).  

In German, there is a fine and accurate distinction between the words “schä-

digen” (to harm) and “beschädigen” (to damage), obviously having the same lexical 

root. One can, for example, “schädigen” (that is, harm) an entity like a human but 

not an entity like a car or a stone. These entities can be “beschädigt” (that is, dam-

aged) but not “geschädigt” (that is, harmed) since harm is closely connected to being 

harmed in itself and damage connected to an indirect harm done to a directly harm-

able entity and in relation to a harmable entity. Hence, I argue that the word “harm” 

should only be applied in relation to entities that can be directly harmed in them-

selves. Concerning entities whose condition can only be worsened “from the 

outside” in relation to directly harmable entities the word “damage” is the more 

appropriate one. Only entities that are harmable in themselves ought to be directly 

morally considered.83 By harm, Domsky (2007, fn 10, p. 17), for example, means “that 

which reduces an entity’s current propensity for survival.” The expression “entity’s 

propensity for survival” highlights in my opinion that harmable entities are usually 

living organisms with an internal striving or goal-directedness for its own (at least 

genetic) survival. A tractor is not actively striving for its survival. If someone were 

claiming that the needs or the good of a tractor, car, or bicycle are harmed by not 

caring for them (as by not oiling them) – are these entities really harmed in them-

selves? Would they also be harmed if we turn them into a piece of (modern) art by 

letting them rust or by applying a sledgehammer to them (see Johnson 1991, p. 78; 

Sterba 1998, p. 374 and 2005a, pp. 78f.)? I think not because the tractor, car, or bicycle 

would now, 

“seem to be serving the artistic needs of its owner and possibly others, and 

thereby benefiting them in this new way more or less. Moreover, in this new 

role, the car would presumably no longer need oil changes and tune-ups. (…) 

(T)he artifact or machine does not have a good of its own; it cannot thrive if we 

just stop interfering with it and leave it alone” (Sterba 2005a, pp. 78f.). 

                                                 
83 Referring to Heffernan (1982), Cahen (1988, fn 12, p. 198) also highlights the distinction between 

damaging (i.e., putting something “in a state of diminished value or impaired usefulness”) and 

harming (i.e., making something “worse off from the standpoint of its own interests”). In a like 

manner, Lee (1999, pp. 167f.) notes that whereas the notion of harm applies to organic entities, the 

notion of damage meaningfully applies just to inorganic, abiotic entities. 
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The tractor, car, or bicycle may have been damaged for artistic reasons and, at the 

same time, benefited from the rust or the sledgehammer as an objet d’art (Johnson 

1991, p. 78). Has the tractor, car, or bicycle, thus, been harmed, damaged, or bene-

fited? 

“To ask whether it has really been harmed or benefited is to ask whether it is 

really a tractor or really an objet d’art. (…) In itself, it is neither the one nor the 

other. (…) Certainly a thing can be harmed or benefited as something of a given 

kind – but who gives the kind? Whether (…) the thing is a tractor or an objet d’art 

is a function of our intentions and not a feature of the thing itself. The thing does 

not define itself as one or the other” (Johnson 1991, p. 78, emphases altered). 

Excessive exposure to rain or insufficient oiling can cause change to tractors, cars, 

and bicycles – but not harm (ibid.). Harm, in this case, can only be done to the owner. 

The reason is that the “apparent” needs (or the “apparent” telos in the case of ther-

mostats and heat-seeking missiles) are extrinsic to them, externally assigned, and 

intentionally built in by humans (Rollin 2006, pp. 100f.). These entities have no self-

identity (Johnson 1991, pp. 145f.). By themselves, they have no needs or require-

ments of their own (ibid.). I agree with Johnson (ibid.) that “(w)hereas cancer is bad 

for an organism, rust on a tractor is bad only for the farmer.” As Rolston (1988, p. 

 

Fig. 3: Rusting tractor. Has the tractor’s ‘good of its own’ been harmed or the farmer’s? 

Has the tractor been harmed (in itself) or has it just been damaged? Or is the rusting 

tractor the farmer’s object of process-oriented art so that its good as a piece of art 

has even benefited by letting it rust? (© Gunnar Valdimar; photograph taken 

from flickr.com and used with the permission of Gunnar Valdimar.) 
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106) correctly observes, machines are made by us and for us, while biotic organisms 

live on their own. “By us” and “for us” implies that such entities like tractors do not 

come in “predetermined kinds” (Johnson 1991, p. 79). Instead, “(t)heir kinds are 

assigned to them by those who take an interest in them” (ibid.; compare with Figure 

3 above). Tractors are “doing well” only in relation to functions that are defined in 

terms of human needs and wants (ibid.). Machines like tractors have no purpose 

beyond their use to humans. The goals of machines are derivative, not original; their 

human creators build them into them (Taylor 1989, p. 124). The machine’s goals are 

humanly determined. Hence, machines do not possess an independent good of their 

own (ibid.). There is no telos independent of the designer who built them (Cockell 

2005, p. 383). Such entities only have a derivative good in relation to the performance 

of the function for which they were contrived (Attfield 1994, p. 177). Tractors have 

no nature of their own but are means, instrumental and derivative to human goods 

(Rolston 1988, p. 105). As Rolston (ibid.) splendidly notes, “When a human steps 

out of a car, she takes all the purposes, needs, programs, interests of the car away 

with her.” And while it is the farmer who usually needs a well-oiled, undamaged 

tractor, it is, to the contrary, the farmer’s calves themselves that have needs in their 

own right (ibid., p. 80) and that can be injured and harmed in their own right. Calves 

and trees, for instance, come in predetermined kinds. They have optimal internal 

states that they try to achieve or maintain on their own – whether consciously or 

not. They are doing well or not “without having to refer back to human needs or 

wants. We can speak of plants [and animals] doing well even if their doing well runs 

contrary to our wants” (Kantor 1980, p. 169) – as is the case with highly successful 

“pest” species of plants and animals.  

 In saying that keeping a knife sharp and free of rust is good for the knife and that 

keeping a machine well-oiled is good for the machine, we must refer to the purpose 

for which the knife or machine is used in order to support our claim (Taylor 1989, 

p. 61; Gorke 2010, p. 155). This purpose is only attributable to those who use it or 

made it and not to the knife or machine itself (ibid.). It is the good of certain humans 

for whom the knife or machine is a means to their ends – not the knife’s or the 

machine’s good which is being furthered by being kept sharp, free of rust, and well-

oiled (ibid.). In a similar sense, a can opener, for instance, using an example of 

Williams (1978, p. 51), can be said to be good for humans regarding their humanly-

intended function but not that it has a good of its own. The usage of this sort of 

saying is, thus, to be understood metaphorically. In contrast, entities with a telos 

exist with a driving force from within that is not simply a humanly-intended 

function. Therefore, they do not only have a functional good for some human 

purposes but also possess a good of their own. They are, using Kant’s terminology, 

ends-in-themselves. In analogy, a human does not just possess a good because of 

his ability to do X in a good way. There are no criteria for possessing this good of its 

own, like the ability to be a good tennis player or hairdresser or to be a Nobel Prize 

winner. The good of a machine, knife, or can opener exists only insofar as we 

functionally assign this good because of its intended function. The machine would 
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not be harmed if we were saying that it is a piece of art instead. However, concerning 

humans (and all other teleonomically structured entities), we cannot say that they 

possess their goods in such a variable way. The fundamental good of all 

teleonomically structured entities is not changeable but comes in “predetermined 

kinds” (see above). I, therefore, take the distinction between “to harm” (for teleono-

mically organized entities that are harmable in themselves) and “to damage” (for 

non-harmable, non-teleonomically organized entities) as set and as morally signi-

ficant. I will explain further below what is meant by “teleonomic”. 

An important and relevant question that must be faced is whether an entity 

would have needs “if there were no humans, and indeed whether they had needs 

before humans first made their appearance” (Attfield 1994, p. 158). (This topic has 

already been briefly touched on above when we were dealing with instrumental 

and intrinsic values.) Organismic entities like animals and plants – most species of 

which existed on planet Earth prior to the origin and evolution of Homo sapiens – 

can easily be said to have needs. Despite the truth that we as humans may consider 

them useful for us, those entities entirely eat, defecate, mate and reproduce for 

themselves (Lee 1999, p. 136 and 2003, p. 23). A pig eats food not for us but to 

sustain, maintain and reproduce itself (Lee 1999, p. 139 and 2003, p. 25). Take 

microbes as another example. They first colonized our planet at least 3.4 billion 

years ago – whereas we, as Homo sapiens, have been on Earth for approximately 

100,000 years in our modern form (Cockell 2005, pp. 383f.). That means that micro-

organisms 

“have been doing things on Earth at least 10,000 times longer than us. Their lives 

are not dependent on us (…). Unlike machines (…) microbes have an existence 

that is not a result of human needs; they have latent tendencies and unconscious 

drives that have origins completely independent of humans. Thus, we can view 

them as having a good of their own or interests that give them intrinsic value” 

(ibid.). 

It is simply absurd to claim that entities like bacteria or plants do not care about 

their own goals like survival, as has been mentioned above by citing Warren (1997, 

p. 48). Such organismic entities show it every second, every minute by upholding 

their lives by activities coming from within. Rocks and machines can roll down, run 

down, be crushed, erode, decompose – and, nonetheless, no good of their own is 

interfered with, no harm is done directly to these entities. One might say that 

magmas are crystallizing into rocks and rivers are flowing downhill, that is, having 

“results” but not that they have ends, not that they “intend” anything (Rolston 2006, 

pp. 488f.). There are no recognizable signs of actions, no rearing up against “unpre-

ferable” states, no striving, no “taking steps”, no self-repair, no self-maintenance, 

no goal-orientation. An inert rock makes no assertions over its environment – and 

does not need to (Rolston 1988, p. 99).  

I do agree with Rolston (ibid., p. 97) that organisms, in contrast to rocks and the 

like, “stage an energetic fight uphill in a world that overall moves thermodyna-
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mically downhill.” That plants do not just follow externally imposed physical or 

biological forces can be exemplarily seen in Figure 4. A tree grows and develops 

under its own “internal impetus” (Lee 1999, p. 37). The tree of Figure 4 “actively” 

readjusts its way of growth after having been confronted with or harmed by a heavy 

external force (like snow load or landslide). When harmed, they usually show a 

reaction to stop that harm. When we push a tree down, the tree normally “tries” to 

get up again on its own. Looking at the beech in Figure 4, it becomes clear what 

Rolston (1988, p. 106) means by “(t)hey ‘stand up’ for themselves”. In this way, we 

can talk of an entity as caring for itself and of having (moral) standing. Contra, inter 

alia, David Schmidtz (1998, p. 62) and Edward Johnson (1984, pp. 347, 350), plants 

actually do care what happens to them – although obviously not by mental activities 

like mammals. In contrast to this, there is nothing that can harm entities like rocks 

and machines in themselves. No direct disvalue is generated by our actions. If there 

is nothing that can harm them in themselves, there is no reason to directly morally 

consider them. 

Especially within the field of philosophy, the notion of telos, which Aristotle 

introduced some two thousand years ago, and the related words teleology/teleo-

logical have to be further explained and specified to minimize misunderstandings. 

Moreover, a more detailed distinction is needed for the discussion about whether 

inanimate (though somehow, in a way “goal-directed”) things like thermostats may 

 

Fig. 4: A beech (Fagus sylvatica) 

energetically “fighting uphill” 

against thermodynamic laws. 
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possess a telos. In analyzing this idea, I will mainly follow Mayr (1988, pp. 38-66 and 

2004, pp. 51ff.). I resume the discussion from above whether the main, morally 

important difference in teleology is one between practical and functional ends or 

between teleonomic and teleomatic processes. 

Teleomatic and teleonomic processes 

Many philosophers have used and still use the highly heterogeneous terms “teleo-

logy” and “teleological” in their writings in the sense that teleological processes are 

processes which “persist toward an end point under varying conditions” (Mayr 

2004, p. 49). Yet, such a definition would include as well processes in organic the 

same as in inorganic nature that have an endpoint (ibid., pp. 49f.). By this standard, 

for example, even rivers have to be called teleological since they flow into oceans as 

their endpoint (ibid., p. 50). However, Mayr (ibid.) energetically criticizes, “To place 

such processes in the same category as genuine goal-directed processes in organ-

isms is most misleading.” Misleading, because occurring changes in physical objects 

of inanimate nature strictly obey natural laws like the law of gravity or the second 

law of thermodynamics and are regulated by such external forces and conditions 

(ibid.; see Figure 5, left). Gravity, for instance, “provides the end-state for a rock 

which I drop into a well. It will reach its end-state when it has come to rest on the 

bottom” (Mayr 1988, p. 44). (See Figure 5 below for an illustration of the difference 

between teleomatic and teleonomic actions.) Since such physical objects of inani-

mate nature are end-directed in a purely passive, automatic way, Mayr (1988, 2004) 

termed such processes teleomatic. Although teleomatic processes may have an end-

point, they never have a goal (Mayr 2004, p. 49) and are not controlled by built-in 

programs (Mayr 1988, p. 44). For genuinely goal-directed processes (which occur in 

organisms with programmed activities), Mayr uses the terms teleonomic/teleonomy that 

were coined and introduced into the literature by Pittendrigh in 1958.84  

                                                 
84 Curio (1973, p. 1045); Mayr (1988, p. 47 and 2004, p. 51); Penzlin (2009, p. 13) 

teleonomically 

reached end-

point  teleomatically 

reached end-

point 

Fig. 5: Reaching endpoints teleomatically and teleonomically. While the ball on the left 

reaches its endpoint automatically and passively due to underlying external forces like 

gravity, the sheep on the right actively reaches its endpoint in spite of such physical laws. 
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Mayr (2004, pp. 51, 53) provides the following definition for this term:  

“(A) teleonomic process or behavior is one that owes its goal-directedness to the 

influence of an evolved program (…) [that is,] coded or prearranged informa-

tion that controls a process (or behavior) leading it toward a goal” (emphases 

omitted) – like the sheep in Figure 5 running up the hill to reach the flower. 

This goal-directed, programmed behavior is widely prevalent throughout the biotic 

world as, for example, in most organismic activities connected with migration, the 

acquisition of food, courtship, and reproduction (Mayr 1988, p. 45). Lee (1999, p. 173 

and fn 10, p. 205; 2003, fn 20, p. 40) tries to circumvent the linguistic problems of 

using telos and teleology by calling entities with a telos of their own entities with an 

intrinsic or immanent telos. Thus, a thermostat, for example, has no intrinsic telos but 

solely extrinsic, external or imposed ends because it is the material embodiment of 

human intentionality. I will subsequently not follow Lee’s terminological sugges-

tions, though, since I argue that using the term telos should inevitably imply that the 

telos of an entity resides intrinsically within the specific entity – that is, originally 

coming from within. “Genuine” functional ends of nature should be best under-

stood as teleomatic processes as introduced above. By this, it is more appropriate to 

refute the criticism against biocentrism stated before without talking past each 

other. Only entities with “genuine” goal-direction, that is, teleonomy, are those that 

deserve moral consideration. This includes, as a first approximation, at least all 

living organisms and excludes at least entities like stones and tractors. The end of a 

striving and flourishing tree is not a functional one but one intrinsic in it. It is neither 

solely a function of natural laws (look at the beech in Figure 4, again) nor one of 

human intention and purpose. I do agree with Rolston (1988, p. 105) that a tree 

already has a telos before the logger arrives. 

I will discuss in the next part whether seemingly “goal-directed” entities like 

thermostats and self-guided missiles are morally considerable entities because of 

their apparently “inherent” program (and, thus, telos) or not. 

Do thermostats, heat-seeking missiles and the like deserve moral considerability  

because they appear to be goal-directed, striving entities? 

As we have seen in the previous section, the “need” of a tractor for an oil-change 

should not be taken as a need of the tractor itself but as one of its designer or owner. 

In a comparable sense, the apparent goal-directedness of thermostats (to maintain 

a specific temperature) or infrared guided missiles85 (to reach their target by 

constantly adapting to their changing position) is not predetermined from within 

themselves. It is extrinsic. It is induced into them by human purpose, imposed by a 

human’s mind and hand (Rollin 2006, p. 101) – whether the program is able to 

“learn” and adapt to new circumstances or not. Although functions and goals of 

machines are recognizable as the apparent goal-directedness of such things, it is not 

                                                 
85  in the following: “heat-seeking missiles” 
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the goal-directedness of the machines themselves: their ends, for which accomplish-

ments they were programmed and construed, are not purposes of their own, 

independent of human purposes for which they were made (Taylor 1989, p. 124). 

These goal-oriented operations of machines are not genuine, immanent, or inherent to 

them at all but built into them by their human makers and are, therefore, derivative 

(ibid.). Their apparent goal-directedness is “implanted by the human mind” 

(Penzlin 2009, p. 11). Chess computers, for example, are “not intrinsically ‘about’ 

anything, because all of [their] meaningful aboutness is derived or ‘borrowed’ from 

the programmer, or imputed to [them] by a user” (Fitch 2008, p. 161). As Taylor 

(1984, p. 152) correctly points out, such machines do “not have a good of their own 

– that is, a good that belongs to them independently of any other being’s purposes 

or activities.” A thermostat (or a heat-seeking missile) does nothing to maintain 

itself when disruptively influenced. It does not strive towards self-sustenance or 

self-preservation. No interests of a thermostat would be violated if we were to offer 

it as anti-aggression-therapy where people can smash it with a sledgehammer.86 

This would only change and damage the thermostat physically (as has already been 

argued above) without doing something contrary to its goals or ends – because it 

simply has no goal-directedness of its own. Instead, it might be in the interest of the 

owner who wishes to use the thermostat for its original purpose, that nobody 

smashes it to bits disarming the intended functionality of it for the next winter. To 

repeat it once more: these goals and interests87 refer to the possessor and not to the 

thermostat itself. Such entities like thermostats and heat-seeking missiles might 

have a form of goal-directedness only because humans have willfully programmed 

it into them. Comstock (1996, p. 46), who has already been cited above, persuasively 

summarizes this point as follows: 

“Machines’ goals are determined by outside forces: human agents using the 

machines as means to their ends. To be capable of being harmed in itself, or to 

be capable of possessing intrinsic value, something must be internally directed” 

(emphasis added).  

In contrast to machines – whether they seem to be goal-directed or not –, non-

human biotic organisms like trees and tigers are not just “extrasomatic products of 

human systems” (Rolston 1988, p. 105). In the same way that the feature of our body 

to control its temperature is an integral feature of our biological system as a whole, 

the feature of the tiger’s body to control its temperature is an integral feature of its 

biological system as a whole. The correct temperature of a refrigerator, though, is 

not determined by an inherent feature of itself but by human objectives alone 

(Johnson 1992, p. 150). Whereas a refrigerator is given its identity as a refrigerator 

only through our interests in it, the right body temperature for humans and tigers is 

not externally determined but inherent (ibid.). At least all biological organisms can 

                                                 
86 Sometimes, in so-called “car-bashings”, old cars are offered for this purpose (see, for example, 

Dittmar 2008 and Reichert 2014). 
87  The term “interests” will be defined and debated in more detail in Chapter 2.7. 
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be said “to have interests that are their own and not solely derivative from human 

interests” (Kantor 1980, p. 168). Biological entities like trees and tigers possess a 

capacity for maintenance within themselves. They are endowed with a power to 

permanently maintain their organization against disruptive influences (Penzlin 

2009, pp. 11, 15; compare with the beech of Figure 4 again). Biological entities 

possess a telos of their own – irrespective of human existence. To claim that plants 

and animals are simply means to human ends or goals is just absurd – especially to 

biologically informed people who notice the struggles of plants and animals to 

achieve their own ends, their own good (see, for example, Lombardi 1983, p. 260). 

 Let me now use an analogy to highlight the difference between the goal-direc-

tedness of “machines” (where the goal-directedness has been induced by humans) 

and “biological organisms” (where the goal-directedness is their own). Well known 

in contemporary criminalistics are date rape drugs, also referred to as ‘knockout 

drops’. Some criminals try to mix these drugs into the food or drink of their sought 

after victims, so that they are no longer “master of their senses”. If these victims are 

now “doing” specific things, even agreeing to have sex (one of the main purposes 

of using these drugs by criminals), would you consider the victims as “doing” these 

things – like “having” sex – out of their own interests because it is actually them-

selves who are physically doing something or even consenting to it? Obviously not, 

I assume. The law usually says the same and considers such acts rape – whether the 

drugged victim “agreed” or not. These “interests” are purposely induced to them from 

the outer world by drugs specifically used for that purpose. We should not call these 

externally imposed actions the victim’s inherent or own goals. The same is true for 

the plant vs. thermostat or heat-seeking missile debate. Both, plants and thermo-

stats, are acting in a specific direction and both acts are done “by” these entities. The 

difference, in analogy to the date rape drug example, is that whereas the plant’s 

thriving genuinely comes from within, the “thriving” of thermostats and heat-

seeking missiles has been imposed on them by humans. I agree again with Mayr 

(1988, pp. 46f.) that  

“(i)t is not the thermostat which determines the temperature of a house, but the 

person who sets the thermostat. It is not the torpedo which determines toward 

what ship it will be shot and at what time, but the naval officer who releases the 

torpedo.”  

Neither a thermostat, nor a torpedo, nor any other comparable machine has a goal-

directedness in itself. Should a heat-seeking missile or a torpedo, which is stored in 

an ordnance depot, still be called goal-directed? Or only potentially goal-directed? 

The inherent property of a poison, however, having the potential of killing somebody 

while standing on the shelf, does not make it a goal-directed entity (ibid., pp. 51f.). 

 Critics of biocentrism primarily argue that if striving, goal-directed, yet uncon-

scious entities like trees are directly morally considerable, machines with similar 

talents and functions must qualify for moral consideration as well (see, among 

others, Johnson 1984, p. 350 and Krebs 2000, p. 76). The subsequent example should 
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highlight the flaws of the critics’ arguments. It will be shown that the arguments 

against biocentrism can also be raised against anthropocentrism and sentiocentrism.  

 Following Dörner (2001), humans and human rationality, mind and soul is 

nothing absolutely unique. It is technically not impossible to be reproduced in the 

future since almost all brain activities can be explained physically and chemically. 

Such traits can be principally rebuilt or synthetically reproduced one day. Yet, once 

it is possible to create an artificial “mind”, what should make up the moral differ-

ence between rational humans and rational machines, human minds and technical 

minds? Are humans just “biological machines” (Dörner 2001, p. 17)? If we as 

educated natural scientists rightly hypothesize that our feelings and our (self-) 

consciousness are based on information processing, it would be only consequent to 

hypothesize that a machine with similar information processing acts could, in 

principle, also “know” such phenomena (Fischbach [1981] 2006).88 Today, the idea of 

machine or robot consciousness has progressed for many psychologists, computer 

scientists, philosophers, physicists, neuroscientists, engineers, and industrialists 

“from being an interesting philosophical diversion to a real possibility” (Holland 

2003a, p. 1). Among the transhumanism “movement”, people already debate the 

possibilities of uploading human consciousness into digital memory or storage 

devices. To paraphrase the German philosopher Friedrich Kambartel ([1996] 1997, 

p. 331): The construction of machines or computational phenomena, which meets 

the biological definitions of life and sentience, consciousness, and self-conscious-

ness, has, by now, to be simply understood as a technical problem, not a principal 

one anymore. Philosopher Daniel Dennett (1996, p. 16) is an early defender of the 

claim that, in principle, a conscious robot is possible. In the middle of the 1990s, the 

Artificial Intelligence Lab at the Massachusetts Institute of Technology (MIT) had 

developed a humanoid robot named “Cog”, which Dennett could think of becom-

ing the first conscious robot in the world (ibid.). Long and Kelley (2010, p. 68) also 

hypothesize that “a conscious machine or robot may be within the realm of engi-

neering possibilities”.89 Bongard and colleagues (2006, p. 1118) already described a 

robot that can recover from “injury” (that is, unexpected morphological change) 

autonomously through continuous self-modeling. This suggests, the researchers 

conclude, that “future machines may be able to continually detect changes in their 

own morphology (…) or the environment (…) and use the inferred models to 

generate compensatory behaviour” (ibid., p. 1120). These are the first impressive 

steps where robots are built with a kind of consciousness – maybe even close to self-

consciousness because they were able to detect changes in their own morphology. 

                                                 
88 In addition, if only consciousness and self-awareness were the sought-after, sufficient properties 

of entities to enter the moral arena, many humans like infants (at some time of their life) would 

be behind the moral demarcation line and, thus, outside direct moral consideration (see, for 

example, Hassoun and Kriegel 2008). 
89  I am aware that the term “consciousness” is a highly debated one concerning its exact content. 

However, I will not deal with the different meanings of it. Instead, I will just refer to the literature 

like Long and Kelley (2010).  
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In the light of such technical successes, the chief scientist at Sun Microsystems hypo-

thesizes that, most likely, something like artificial sentience will be produced in the 

(not too distant) future (Joy 2000, cit. in Crittenden 2002, p. 137).  

 These examples show two things: They show that (1) the “standard” argument 

of anthropocentrists and sentiocentrists against biocentrism comes back as a boo-

merang because it is one against anthropocentrism and sentiocentrism alike (at least 

potentially in the future). Holland (2003a, p. 3) rightly remarks, that if something 

like a computer software 

“is judged not to be conscious because ‘she’ lacks some functional or structural 

component X (such as a self), then [scientists and engineers] may be able in due 

course to add X. What then?” 

The same principle is valid if we take the altruism criterion. Critics of biocentrism 

(or even sentiocentrism) might claim that only entities with the ability of altruistic 

action are directly morally considerable. As a result, only human persons were 

directly morally considerable. Yet, as has been recently shown by Waibel and 

colleagues (2011), robots can be construed which could be perceived to act altruis-

tically. Some scientists (for example, Lee et al. 2010) even consider some bacteria 

like Escherichia coli as altruism-able. In addition, the argumentation of anthropocen-

trists and sentiocentrists could easily come back as a boomerang if we consider the 

possibility that specific criteria like sentience, rationality, or self-consciousness 

could be genetically switched off. What then? Do these entities lose all their direct 

moral considerability? The point I am going to make is less that these examples are 

“true” or “real” right now, but that it is reasonable to say that nearly every criterion, 

which is proposed to divert humans (or sentient vertebrates) concerning their moral 

considerability from the rest of biotic life, will fail. This fundamentally refutes the 

argumentation of the critics of biocentrism mentioned above. 

 In addition, the above examples also show (2) that we should therefore focus on 

such “goods”, “needs”, “well-beings”, and “goals” which come from within that 

entity and which are not actively built or programmed into them from the outside. 

Otherwise, it would not be goods of their own. Take, for instance, the distinction 

between animate and non-animate objects, that is, the presence and absence of self-

generated motion. We do not consider flowing water, an avalanche, or a walking 

humanoid robot as animate since we “know” that this motion is not really self-

generated. But the same argument exists for the telos of plants or “lower” animals. 

Their telos is not comparable to thermostats, heat-seeking missiles and the like since 

the apparent goal-directedness of the latter ones is simply not their own, not coming 

from within but is imposed on them by the aims and goals of humans.  

 If you were a sentiocentrist, that is, someone who puts the criterion of sentience 

as key for direct moral consideration, what should morally happen to “higher” 

animals that usually have the ability of feeling pain if – right now: as a hypothesis – 

we could suppress a specific gene or gene sequence which is responsible for the 

sentience ability? Would these newly non-sentient entities have gambled away all 
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their moral considerability due to the loss of the sentience ability alone? If you were 

a sentiocentrist, would you call a humanoid robot with “sentient-like” abilities 

sentient and, thus, consider it morally? Or would you say that the robot is not 

sentient because its “sentience” does not come from within but is externally 

implanted into it? If you vote for the latter, this corresponds to the reasons why I 

would include plants into the moral arena due to their inherent or immanent goal-

directedness and, at the same time, exclude thermostats and heat-seeking missiles 

because their apparent “goal-directedness” has been only externally induced. To 

borrow an example from Agar (2002, p. 30), the difference between a beetle and a 

VW Beetle is that the latter one is  

“constructed from instructions located outside of it, on an automotive engineer’s 

computer hard disk. In contrast, the instructions for organisms [like a beetle] 

are located within the organisms themselves” (emphases added).  

As we will soon see in a stem cell example below, a single cell has the ability to 

become an entire organism from instructions from within; but we cannot “turn the 

discarded windscreen wiper of a Volkswagen Beetle into an entire VW Beetle just 

by adding some combination of oil and anti-rust agents” (ibid.). Such a machine 

only exists due to external instructions. I do, hence, not agree with Krebs (2000, p. 

76) who states that “(l)iving entities as such belong to (…) the same [moral] category 

as thermostats and chess computers” (my translation) since both are just following 

functional ends. 

Is (self-)consciousness a prerequisite for saying that something “matters” to an entity? 

Although some critics of biocentrism admit that entities like plants, bacteria and 

viruses can be said to have needs, they cannot see “that the fulfillment and 

thwarting of these needs ‘matters’ to them anymore than getting oil matters to a 

car” (Rollin 2006, p. 104). Singer (1979, p. 194), as well, argues that consciousness 

and subjective experience is a necessary condition for an entity to have interests. To 

speak about the “interests” of a tree to be watered, Singer (ibid., p. 195) claims, is 

comparable to saying that it is in the interests of a car to be lubricated regularly 

because the car needs lubrication if it is to run properly. In both cases, Singer argues, 

the word “interest” is only used in a very loose, non-moral sense: “In neither case 

can we really mean (unless we impute consciousness to trees or cars) that the tree 

or car has any preference about the matter” (ibid.). Likewise, DeGrazia (1996, p. 227) 

opines that, by definition, animals without sentience 

“cannot feel anything, so they cannot have aversive states. Nor can they have 

any other experience. Nothing matters to them; they care about nothing. They 

have no concerns or desires.” 

Among others, Feinberg (1974, p. 52) claims that trees cannot know satisfaction, 

pleasure or pain because they have no conscious wants or goals of their own. If 

interests were made of desires, aims or wants (which presupposes something like 
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belief or cognitive awareness), mindless creatures could not be said to have interests 

of their own (ibid., p. 53). Therefore, so the argument of Feinberg (ibid., p. 52) goes, 

trees cannot be treated in a kind or cruel way. Feinberg (ibid., p. 61) states, “Without 

awareness, expectation, belief, desire, aim, and purpose, a being can have no inter-

ests; without interests, he cannot be benefited.”90 In a comparable way, Rollin (2006, 

p. 104) argues that needs as such must not be equated with interests because a) it is 

interests which matter morally and b) interests are correlated to awareness and 

consciousness. We should only talk about entities possessing interests, critics of 

biocentrism claim, when they can experience aversive states such as pain, discom-

fort, distress, fear, anxiety, and suffering. In line with this argument, it is said to be 

“enormously commonsensical” (DeGrazia 1996, p. 227) that only sentient animals 

have interests (ibid.). As Singer (1993b, p. 279) says, unconscious entities like plants 

just cannot pursue their own good except in a metaphorical sense. However, before 

entering deeper into the debate, we should first introduce the idea of “interests” and 

subsequently differentiate between two senses of “having” interests, namely that  

a) an entity has an active, conscious interest in something and that 

b) something is in an entity’s interest.  

Let us first start with an introduction to why interests are considered to be morally 

important and what an interest is. The following part will further clarify the morally 

pivotal question about which entities are harmable in themselves.  

2.7. Are interests the key criterion for moral considerability? What 

are interests? Which are the entities with interests?  

A significant number of philosophers use “interests” as (one of) the main criteria 

for direct moral considerability.91 It is not exaggerated to say that “interests” are key 

to manifold ethical theories – comparable and closely connected to the harm crite-

rion mentioned above. Some quotations will substantiate the importance of interests 

in ethical theories. Singer (2001, p. 420), for instance, argues that “we typically 

understand value in terms of interests”. DeGrazia (1996, p. 39) agrees with this view 

by claiming that “ethics is centrally concerned with interests” (emphasis added). 

Comparably, Johnson (1991, p. 74) states that “moral considerability is tied to inter-

ests” and that respect for interests is the heart, core, or even the whole of morality 

(ibid., pp. 156, 287). Rescher (1997, p. 184) asserts that moral obligations are “always 

                                                 
90 In addition, entities that cannot be harmed or benefited – Feinberg seems to reason – have not to 

be morally considered directly. 
91 Among these philosophers are, for instance, Feinberg (1974, p. 51), Singer (1975, p. 6; 1993b, inter 

alia, p. 14; 2001, p. 420), Goodpaster (1978, pp. 318ff.), Kantor (1980), Rescher (1997, p. 184), 

Attfield (1981; 1991), Hare (1981, p. 54), in part: Taylor (for example, 1989, p. 67), Johnson (1991, 

p. 74 and 1992, p. 156), DeGrazia (1996, p. 39), von der Pfordten (1996, pp. 203ff.), Bernstein (1998, 

p. 14), Varner (1998, Ch. 3 & 4), Francione (2000, p. 175), Regan (2001a, pp. 170f., 191, 210), Rollin 

(2006, p. 95), Moriarty (2008), and Orsi (2008, p. 13). 
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interest-oriented” (emphasis added). Among others, Francione (2000, p. 175) and 

Moriarty (2008) conclude that it is a necessary and sufficient condition to possess 

interests in order to be a member of the moral community, that is, for moral 

considerability. Callicott describes the intertwined connection between interests, a 

good of its own, and intrinsic value as follows: 

“Another way of saying that (…) striving (…) organisms have interests is to say 

that they have a good of their own. But good is just an older, simpler word 

meaning pretty much the same thing as value. Hence to acknowledge that 

organisms have interests – have goods of their own – is to acknowledge that 

they have (…) intrinsic value” (Callicott 2006, pp. 113f.). 

The reason why interests are so important for so many philosophers (including me) 

is that, following Feinberg (1974, p. 51),  

“a being without interests is a being that is incapable of being harmed or bene-

fited, having no good or ‘sake’ of its own. Thus, a being without interests has 

no good or (…) no ‘sake’ to act for.”92 

However, as the attentive reader of this work has probably noticed from the above 

quotations, “interests” are apparently not always used in the same meaning – in the 

same way that “harm” is interpreted differently by many ethicists. Where, on one 

hand, philosophers argue that “interests” are key for sentiocentrism93, also they do 

so for biocentrism and beyond94. To make the usage of the term “interest” as 

unambiguous as possible – especially in a morally important and relevant usage –, 

we have to further analyze this term more thoroughly and, then, to rank these 

interests according to their subjective importance, maybe even to rank these 

interests objectively.  

In the colloquial use of language, we have interests in many things. We can easily 

ask questions like ‘What are you interested in?’ and ‘What is in your interest?’ For 

instance, as an answer to these questions, I am interested in outdoor-activities, 

photography, and bicycles. It is in my interest that my family and I stay healthy. I 

am interested in nature conservation. I like eating cookies, reading treatises on 

environmental ethics and listening to punk-rock music. Does this all imply the same 

meaning of interests? Obviously not – especially not in a morally relevant way. But 

why, then, would it be advisable to use this term as “the key to moral consider-

ability” (Moriarty 2008)? To be honest, it seems to be, with the words of Perry ([1954] 

1978, p. 13), “the least misleading name for a certain class of acts or states which have 

the common characteristic of being for or against” (emphasis altered).  

 

 

                                                 
92  Therefore, in brief, it could be said that “natural objects have needs and interests in the sense that 

they can be benefited and harmed” (Kantor 1980, p. 165). See also Regan (1983, pp. 87f.), Lee 

(1999, p. 166), and Lee (2003, fn 10, p. 36) for a comparable equation. 
93 e.g., Singer (1993b; 2001, p. 420); Bernstein (1998); Francione (2000, p. 175); and Rollin (2006) 
94 e.g., Attfield (1991); Johnson (1991); von der Pfordten (1996); and Varner (1998) 
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In general, one can think of an interest as something for which “satisfaction makes 

its bearer better off and its frustration makes them worse off” (Jamieson 2008, p. 

114). I will follow Paul Taylor (1989, pp. 270f.) who recommends to  

“speak of those events and conditions in the lives of organisms that are condu-

cive to the realization of their good as furthering, promoting, or advancing their 

interests. Events and conditions detrimental to the realization of their good will 

be described as being adverse to, opposed to, or unfavorable to their interests” 

(emphases added). 

Yet, do these definitions presuppose that entities with interests are those and only 

those that have an active, conscious interest in something? Alternatively, is it sufficient 

to define entities with interests as those entities for which something is in their interest 

– whether consciously sought after or not? While the former sense of “interest” 

requires some cognitive capacities, consciousness, and/or sentience, the latter one 

does not. Picking up this point, Kantor (1980, p. 165) correctly identifies two major 

ways in which we ordinarily use the word “interest”: first, as an expression referring 

to certain mental states (either as in “She is interested in that film which she is 

watching” or as in “She is interested in cinema”), and second, as roughly synony-

mous to benefit or beneficial (as in “It would be in her interest to study more than she 

does”). Taking “interests” as a synonym for benefit does not necessitate, “that one 

is interested (mental state) in what is to one’s interests (benefit)” (ibid.). For instance, 

although student A might be interested in going to a concert, it is in his or her 

interest to be studying instead (ibid.).  

Taylor (1989, p. 63) rightly observes that “(s)omething can be in a being’s interest 

and so benefit it, but the being itself might have no interest in it” (emphases added). 

Tom Regan (1983, pp. 87f. and 2001a, p. 158) was one of the first who made this 

important distinction in the interest-debate obvious by opposing preference interests 

to welfare interests. Preference interests, according to Regan (ibid.), refer to what enti-

ties want, desire, want to do or possess. These preference interests vary tremendous-

ly among different entities (Regan 2001a, p. 158). Some people like playing football, 

some like reading novels; some want to visit an exhibition, some prefer to go to the 

opera; some desire their own swimming pool, some an open-top sports car, and so 

on. In contrast to such preference interests, welfare interests refer to those things, 

which are “really” in our interests. These are “those things and conditions that are 

necessary if we are to have a minimally satisfactory existence. Food, shelter, and 

health are welfare interests we all share” (ibid.). In the case of welfare interests, 

Regan (1983, pp. 87f.) emphasizes, 

“to say that A has an interest in X is not to say (nor necessarily to imply) that A 

has a preference-interest in X (…) [Instead,] having or doing X would make a 

contribution to A’s well-being. In this sense of ‘interests,’ a necessary condition 

of literally speaking of an individual as having an interest is that the individual 

have [sic!] a well-being, a welfare.” 
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Of course, well-being needs vary among such dissimilar entities like humans, squir-

rels, slime molds, and sequoias. The well-being needs of a human are usually much 

more extensive than the well-being needs of a slime mold. But it is foremost a varia-

tion in degree depending on their varying abilities and needs. For typical human 

beings, a minimum level of school education seems to be essential for a good life 

(Regan 1983, p. 88). Yet, despite various possible differences between the welfare 

interests of humans and animals, Regan (ibid.) correctly clarifies, certain conditions 

are universal for all of them 

“if each is to have a reasonable chance to live well. Adequate nourishment, 

shelter, water, and rest, for example, are such conditions. They constitute basic 

biological needs of both humans and animals.” 

In addition to humans and animals, such basic biological needs do, of course, also exist 

for any other non-human, non-animal living being – whether slime mold or sequoia. 

Hence, two different meanings of “interests” can and should be distinguished:  

a) biological, well-being interests (synonymously: basic needs) and  

b) preference or non-basic interests (or needs, plain desires, wants, and wishes).95  

In relation to biological, well-being interests, some things are in an entity’s interest 

and have a positive effect on that individual’s good, welfare, or well-being (DeGra-

zia 1996, p. 39). Concerning preference or non-basic interests, there are some things 

entities are (“actively”) interested in or have an interest in if they want, desire, prefer, 

or care about – that is, take an interest in – these things (ibid.; Williams 1980, pp. 

152f.). I follow DeGrazia (1996, p. 39) in that it is  

“convenient to use the general term interests to cover both sorts of interests [that 

is, well-being interests and preference interests], and to speak of having interests 

in the case of either sort, not just for preference interests” (emphases in original).  

I take it that only in a sentence like “A takes an interest in X” a form of awareness 

and consciousness of the interest-bearer is required. In contrast, a sentence like “A 

has an interest in X” does not necessarily presuppose consciousness or desires of A. 

By using the term “interest” in a morally relevant sense, like in “A has an interest in 

X” or “X is in A’s interests”, I will, therefore, mean those interests of entities that 

contribute to their well-being and that do not impinge on their well-being (see, also, 

Williams 1980, p. 152; Neill 1998, p. 163). To give an answer to the meaning of this 

separation and to the question of which interests are basic and which are non-basic, 

we have to first think about the question of ‘Who is able to have interests?’ and ‘Who 

is a so-called interest-bearer?’.  

Hardly anyone would deny that all human persons have some kinds of interests 

– basic and non-basic ones alike. In addition to human persons, many people would 

agree that mammals like primates, whales, elephants, bears, and dogs also have 

                                                 
95 I will not discuss Sapontzis’ (1982, p. 347) remark that, on a theoretical level, eight various mean-

ings of “interests” can be distinguished. 
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some kind of interests. But what about long-term comatose patients, severely men-

tally handicapped people, fishes, birds, plants, insects, bacteria, whole species, 

ecosystems, planets, stones, tractors, thermostats, and heat-seeking missiles? To 

give an answer to this, we should start to think about the commonly accepted most 

fundamental interests of entities.  

Think about a “normal” person like you and me. First of all, on average, we 

would like to stay alive – suicidal tendencies left aside. We usually think about stay-

ing alive as our most fundamental interest. To survive, a couple of circumstances 

and necessities must be met. We shall refer to them as basic needs. Needs which – if 

at all – improve the survival by only a little amount shall be called non-basic needs. 

It has to be admitted that a single distinction into basic, biological, well-being 

interests on the one hand and non-basic, preference interests on the other hand 

might be too rough and too restrictive. There are interests in between them. If basic 

interests are white and non-basic interests black – there are ample shades of gray in 

between. When we deal with conflicts of interests in which we have to weigh 

various interests, we will come back to this distinction. 

Things are getting more complicated when we consider situations in which 

people have desires (or preference interests) that do not improve their survival 

chances but instead have harmful effects on their survival. Examples of this are 

intensive smoking, alcoholism, and other forms of drug-addiction, or eating disor-

ders like anorexia nervosa or bulimia nervosa. Objectively, we should not view these 

things as being in our fundamental interests, independent of how much the person 

thinks to the contrary. In the following, I will use a couple of examples – smoking, 

alcoholism, eating disorder, and coma – to question the assumption that only 

conscious entities with subjective experiences are those that can legitimately be said 

to possess morally relevant interests and who have to be, hence, directly morally 

considered. 

2.8. Do only entities with conscious, subjective experiences 

have morally relevant interests?  

This chapter refutes the argument that only entities with conscious, subjective expe-

riences (like humans) have morally relevant interests. Reasons will be provided by 

using smokers, alcoholics, people with eating disorder, and people in comas as 

examples.  

Concerning smoking, the World Health Organization (WHO) predicts a rise of the 

total tobacco-attributable deaths from 5.4 million in 2005 by a million ten years later 

(that is, 6.4 million) to 8.3 or even more than 10 million tobacco-attributable deaths 

in 2030.96 Scientists estimate that smoking is likely to be responsible for 10% of all 

the deaths worldwide and that it will kill 50% more people in 2015 than HIV/AIDS 

                                                 
96  The first figures are taken from Mathers and Loncar (2006, p. 2021), the last one from Edwards 

(2004, p. 217). 
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(Mathers and Loncar 2006, p. 2021). Diseases caused by smoking will be responsible 

for the death of half of the estimated 1.2 billion smokers worldwide (Edwards 2004, 

p. 217). At least in developed countries, cigarette smoking is considered to be “the 

single biggest avoidable cause of death and disability” (ibid.). In light of such incre-

dible figures, it is hard to imagine that smoking is in the (long-term) interest of the 

smoker – irrespective to the fact of whether they actually enjoy it (in the short-term) 

or not. 

The overall net effect of alcohol consumption on health is also highly detrimental. 

It is responsible for roughly 4% of all global deaths.97 That is, one out of every 25 

human deaths is caused by alcohol. More deaths occur worldwide that are attri-

buted to alcohol than to HIV/AIDS, violence or tuberculosis (WHO 2011a, pp. x, 20). 

According to the WHO, 2.5 million people annually die from illnesses that are 

correlated to the harmful use of alcohol (ibid., p. 20). Alcohol consumption is, thus, 

the third largest risk factor for disease and disability worldwide and in a middle-

income country like Russia even the greatest risk (ibid., p. x).98 The harmful use of 

alcohol “is the leading risk factor for death in males ages 15-59, mainly due to injuries, 

violence and cardiovascular diseases” (ibid., emphasis added). Worldwide, the al-

cohol-attributable death rate for men is slightly over 6% (Rehm et al. 2009, pp. 2225, 

2228; WHO 2011b, p. 24) while in Europe the figure is around 11% (Rehm et al. 2009, 

pp. 2225, 2228). That means that more than one in every ten deaths of European men 

can be attributed to alcohol (ibid., p. 2229). Alcohol-related mortality plays an espe-

cially important role in the countries of the former Soviet Union like Russia, in 

particular among working age men (Leon et al. 2009, p. 1630). While conservative 

projections attribute 30-43% of deaths among working-age men in Russia to alcohol 

(Nemtsov 2001, cit. in Nemtsov 2005, p. 147; Leon et al. 2009, p. 1630), other studies 

(for example, Zaridze et al. 2009) estimate that more than 50% of all adult premature 

deaths in Russia are attributable to alcohol. The Russian consumption level of 

alcohol is one of the highest worldwide (Pridemore and Chamlin 2006, pp. 1719, 

1727). An estimated 600,000 deaths a year are caused by alcohol in Russia (Anon. 

2009, p. 2171; Parfitt 2009, p. 2186). The male annual alcohol consumption has been 

at about 15-18 liters of pure ethanol per person in Russia99 at the beginning of the 

millennium and male life expectancy fell to 59 years by 2001 (Nemtsov 2003, cit. in 

Nemtsov 2005, p. 147; Leon et al. 2009, p. 1630).100 This shortened life expectancy for 

Russian men stands in stark contrast to the rest of Europe where the male life 

expectancy is between 74 and 77 years (Nemtsov 2005, p. 147; Anon. 2009, p. 2171). 

                                                 
97 Beaglehole and Bonita (2009, p. 2173); Rehm et al. (2009, pp. 2223, 2228); WHO (2011a, p. 20) 
98 In the following, I will often refer to data on alcoholism in Russia because of the severity of the 

problems due to alcohol there and because I have good personal insights into this country. 
99 In comparison, the yearly average consumption of pure alcohol per person aged 15 years or older 

worldwide was equal to approximately 6 liters in 2005 (WHO 2011a, p. 4), and for Europe the 

figure for the years 2003-2005 is in the region of 12 liters (WHO 2011b). 
100 In 2007, male life expectancy at birth in Russia was 61 years while it was 74 years for females 

(Leon et al. 2009, p. 1630). 
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Alcohol, moreover, is an important factor in homicide and suicide rates in Russia, 

which are among the highest in the world (Pridemore and Chamlin 2006, pp. 1719, 

1727).101 Hence, strong alcohol – most notably vodka (Zaridze et al. 2014, p. 1) – can 

be considered the major cause of overall premature mortality in Russia (Zaridze et 

al. 2009, p. 2213; Zaridze et al. 2014, p. 7).  

As Pridemore and Chamlin (2006, p. 1724) point out and what I can affirm from 

personal experiences from intensively traveling throughout the former Soviet 

Union during the past fifteen years, “alcohol (especially vodka) has long been incor-

porated into daily Russian culture in many ways” (emphasis added). Picking up this 

point, is it legitimate to say that the high alcohol consumption of Russian men is in 

their interests due to their desires and due to “cultural” reasons and traditions (that 

is, the incorporation of high-proof alcohol into the daily Russian “way of life”)?102 If 

so, wouldn’t this, especially in the light of the above mentioned severe health prob-

lems in Russia and other countries103 due to alcohol consumption, resemble a fatally 

wrong interpretation of the meaning of “interests”? Obviously unhealthy and defi-

nitely life-threatening activities like excessive drinking of alcohol over a long period 

of time cannot be objectively defined as being in a person’s interests even though 

some alcoholics might subjectively claim it. Experts consider alcohol to be the “most 

harmful drug” – even more harmful than heroin or crack cocaine (Nutt et al. 2010, 

p. 1558). I take it for granted that no one would consider the abuse of heroin or the 

consumption of crack as being in a person’s interests.104 

An estimated 3% of young women have eating disorders like anorexia nervosa and 

bulimia nervosa (Fairburn and Harrison 2003, cit. in Falissard 2007, p. 282). Among 

German girls aged 11 to 17 years, for instance, close to 30% show symptoms of 

eating disorders (Hölling and Schlack 2007, pp. 795, 797). Among all eating dis-

orders, anorexia nervosa is especially dangerous. Women with anorexia nervosa 

have a more than 50-fold increase in risk of committing suicide (Keel et al. 2003, cit. 

                                                 
101 Although many people consider the United States of America the most violent industrialized 

nation in the world, “(t)he Russian homicide rate is about five times higher (…), and about 15-20 

times higher than in most European countries. The Russian suicide rate is about two to three 

times higher than in the United States and Europe” (Pridemore and Chamlin 2006, p. 1719). 
102 In countries like Germany, the alcohol consumption is also a strong cultural anchor within social 

life (BzgA 2010) – though apparently less high-proof alcohol is consumed. Whereas spirits made 

up over 60% of the alcohol consumption (in % of pure alcohol) in Russia in 2005, it was 20% in 

Germany (WHO 2011b, pp. 18, 39). Beer made up the lion’s share in Germany (ibid.). 
103 It has to be emphasized, that it is not only Russia, which is confronted with huge problems concer-

ning alcoholism. In Germany, for instance, alcohol is the “addictive drug number one” (BzgA 

2010): 9.5 million Germans in the age class of 18-64 years consume alcohol in a way that bears 

health risks (ibid.). Annually, approximately 74.000 German men and women die in consequence 

of alcohol over-consumption (ibid.).  
104  In specific cases heroin is used medically as an analgetic drug to lessen severe pain. Dante Alex-

ander (pers. comm., 2014-06-07) made me aware of the point that the intake of such a drug is not 

necessarily contrary to the interests of every person, namely those who receive it as a medication 

for pain relief purposes – as is the case in the final stages of some illnesses (palliative care). 
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in Franko and Keel 2006, p. 770) – the highest suicide mortality ratio of all mental 

disorders (Foulon et al. 2007, p. 513). This ratio is 12 to 200 times higher than in a 

comparable general population.105 Apart from the suicide mortality ratio, generally 

the highest (premature) death rate of any mental disorder occurs within the group 

of people with anorexia nervosa106 with a crude mortality rate of around 5-10% or, 

according to some authors, even 10-15%.107 An important point, I am intending to 

highlight, is that many patients with eating disorders deny their symptoms and 

have poor motivation to change (Zerbe 2007, p. 331). Many pro-anorexia and pro-

bulimia websites exist. On these sites, the illnesses are personified as friends called 

Ana (for anorexia nervosa) and Mia (for bulimia nervosa), respectively. Despite 

their danger for health, people often glorify these eating disorders as a sought-after 

lifestyle (Rauchfuß and Höhler 2009, p. 7). Nash (2006, p. 319) highlights that the 

Pro-Ana movement is “a cyber-culture of anorexics who aim to normalise anorexia 

as a ‘lifestyle option’”. Risks of any kind are played down (Rauchfuß and Höhler 

2009, p. 7). Typical for the Pro-Ana and Pro-Mia movement is a lack of insight in the 

illness (ibid.). Pro-Ana-websites come close to resembling sects or ersatz religions 

with rigid rules (Borse 2009, cit. in Rauchfuß and Höhler 2009, p. 6; Heissenberg 

2010).108 Anorexics often deny the seriousness of their low weight (Garner 1993, p. 

1631) and, usually, they do not see any need for treatment (Franko and Keel 2006, p. 

770). In light of these facts, can we objectively consider anorexics to act according to 

their interests even if they subjectively feel that it is so? 

Coma can be defined as a profound “state of unarousable unconsciousness” 

(Young 2009, p. 32). Individuals in a state of coma are unable to respond to their 

environment,  

“have lost their thinking abilities and awareness of their surroundings, but 

retain non-cognitive function and normal sleep patterns. Even though those in 

a persistent vegetative state lose their higher brain functions, other key 

functions such as breathing and circulation remain relatively intact” (National 

Institute of Neurological Disorders and Stroke 2014). 

Despite the fact that a comatose patient makes no consciously active decisions, we 

can nonetheless correctly assume that air-intake, water and food are still in his or 

                                                 
105  The first figure is taken from Falissard (2007, p. 282), the second one from Sullivan (1995, p. 1074). 
106 Wewetzer (undated, cit. in Heissenberg 2010); Patton (1988, cit. in Hölling and Schlack 2007, p. 

794); Sullivan (1995, cit. in Holm-Denoma et al. 2008, p. 231); Vitiello and Lederhendler (2000, cit. 

in Hölling and Schlack 2007, p. 794); Sullivan (2002, cit. in Franko and Keel 2006, p. 770) 
107  The first range of figures (5-10%) was been presented by Patton (1988, cit. in Hölling and Schlack 

2007, p. 794); Sullivan (1995, p. 1074); Herzog et al. (2000); Vitiello and Lederhendler (2000, cit. in 

Hölling and Schlack 2007, p. 794); and Biedert (2008, p. 15). The second range of figures (10-15%) 

was presented by Wewetzer (undated, cit. in Heissenberg 2010); Clark and Grunstein (2000, p. 

178); von der Leyen (2009, p. 2); and Rauchfuß and Höhler (2009, p. 5). 
108 Not without good reasons, a draft bill was passed in France in April 2008 which states that 

incitement to anorexia nervosa will be treated with arrest of up to two years and a monetary fine 

of 30,000€ (Assemblée Nationale de la France 2008, p. 3). 
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her interest. Moreover, the breathing of the comatose patient is usually active – 

although only functionally. The comatose is not able to choose freely and conscious-

ly to act otherwise. Breathing just happens … as does our heartbeat. These functions 

are built into us and evolution has proved them to be successful. Functional ends 

like the breathing of a comatose patient are obviously not morally irrelevant 

incidents, although they just happen. Despite the fact that comatose people are not 

conscious, we freely acknowledge that such humans of course still have directly 

morally significant interests – and not just in relation to the interests of their 

remaining conscious relatives and friends. Following the previously introduced 

terminology: Although a comatose human does not take an (active, conscious) inter-

est in nourishment, he or she, nonetheless, has a (biological, well-being) interest in 

it. In these cases, we boil down the significance of the consciousness criterion to 

biological interests.  

I will argue in the following that we can legitimately define actions of or towards 

entities as being objectively good or bad (that is, harmful) for them – whether they 

are subjectively aware of it or not. It is not per se illegitimate or even stupid to take 

biological interests as the most basic morally considerable criterion. If critics of 

biocentrism protest against this by claiming that there is simply nothing that 

“matters” to a plant because a plant is without “minimally sentient awareness”, as 

Partridge ([1996] 1998, pp. 81, 85) does, we can argue that a comatose patient has no 

awareness either.109 We usually think instead that things matter to such a comatose 

human. (How things matter to an entity from a genetic standpoint will be shown 

further below.) In the same way we perceive that it is legitimate to think that (severe/ 

intensive) smokers, alcoholics, or anorexics as objectively acting contrary to their 

main or fundamental (well-being) interests, we can likewise call actions towards 

other entities like plants and plasmodia as being objectively contrary to their funda-

mental well-being interests – although these entities are unaware of them. Quoting 

Attfield (1981, p. 41), “Truistically [plants] are unaware of their interests: but even 

creatures with cognition are often unaware of theirs, whether they are flourishing 

or not.” The point I am intending to make is that many people – especially those 

with strong eating disorders – obviously act objectively contrary to their own funda-

mental interests despite the fact that they are seemingly “clear minded”, “normal” 

                                                 
109 I will not enter the discussion concerning the potentiality argument here because it is a double-

edged sword since the potentiality argument can be used in both directions – to support and 

retort the argument. To give an ideal of how the potentiality argument is sometimes used to 

invalidate arguments, consider the following example given by Pynes (2007, p. 428): “We won’t 

let 17-year-old people vote in presidential elections. If the person replies that they are a potential 

18-year-old and thus deserve the right to vote, we still don’t allow them to vote. (…) Potentiality 

isn’t relevant to the assessment of moral status in these cases, and thus can be eliminated from 

the moral debate.” Moreover, think about a dog whose intelligence could be potentially enhanced 

(some day) so that it fully meets the conditions for personhood (Agar 2007, p. 199). Should such 

a dog already be considered a person because of the potential that it might be enhanced to meet 

the criteria for personhood in the future? 
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humans who subjectively believe in following their sought after interests (at least 

many of them).110 That eating disorders like anorexia nervosa are called psychiatric 

illnesses shows that the health of a person can actually be (at least up to a point) 

analyzed and determined objectively – even if that person subjectively might argue to 

the contrary. Terming such disorders as “illnesses” legitimates, in my opinion, the 

interpretation that these disorders are objectively contrary to the entity’s well-being 

although the anorexic person is still a desiring, conscious being. Do you think it is 

legitimate to propose that such anorexics as acting contrary to their “real” interests? 

If so, what would be your criteria for this conclusion? That anorexia nervosa harms 

these people “objectively” even though they might “honestly” tell us the contrary 

from their subjective perspective? If the above-cited criticism against biocentrism 

were correct, then what are the practical ends of smokers, alcoholics, and people 

with eating disorders or in a coma? Concerning these examples, it seems illogical to 

say that it is only conscious or sentient agents who are not indifferent to their ends 

because they willfully decide to do something or to omit it. The people of the 

mentioned groups are either unable to make active decisions at all (like comatose 

patients) or are acting in ways most people would consider to be against their “real” 

ends.  

In the aforementioned examples of intensive smoking, alcoholism, and eating 

disorders, the two types of interests distinguished by Regan (preference interests 

and welfare or well-being interests, see above) can heavily conflict in that the 

preference interests of these people override their welfare interests, which are 

therefore sacrificed. In a comparable sense, Paul Taylor (1989, p. 64) distinguishes 

between one’s apparent good and one’s true good:  

“One’s apparent good is whatever one values because one believes it to be 

conducive to the realization of one’s good. One’s true good is whatever in fact 

contributes to the realization of one’s good. It is in this way that people often 

make mistakes in their subjective values. They place value on things that later 

turn out to be contrary to (…) their own true good. (…) Their apparent good 

does not always coincide with their true good” (ibid., emphases in original).111 

Concerning these two distinct types of “interests” or “goods”, let us now consider 

an example given by Lee (1999, p. 166; 2003, fn 10, p. 36) with the smoker/alcoholic/ 

person-with-eating-disorder examples in mind. The intention of presenting this 

example is to further highlight the adequacy of primarily considering well-being 

interests as morally relevant interests.  

                                                 
110 In this line of thought, think also of so-called breatharianists, that is, people who claim that they 

do not need food, but that they can, instead, live on light and air alone (Anon. 2000, p. 28; Nash 

2006, pp. 320f.; Heusser et al. 2008; see also Wikipedia 2014c). For most of us, I guess, it is obvious 

that such a breatharianist diet is objectively highly detrimental to the person’s health since fasting 

for prolonged periods of time necessarily leads to dehydration, starvation, and finally death. This 

has actually been the case several times (see, for instance, Wolfsgruber 1999 or Anon. 2012). 
111 For a critique of this argument, see Neill (1998, pp. 171f.). 
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There are two men, Peter and Paul. In proposition (p), Peter takes an interest in 

keeping fit and eating healthily. In proposition (q), it is in Paul’s interest to keep fit 

and to eat healthily. Whereas proposition (p) implies that Peter actively cares about 

his health and really wants to live a healthy life, proposition (q) would be still true 

even if Paul is indifferent to the matter or actually lives a lifestyle which is diamet-

rically opposed to a healthy life (ibid.).112 “While p is mediated via conscious desires 

and beliefs, q is not” (ibid.). Let us now assume that Paul is a smoker, and an 

alcoholic with an eating disorder. It is obvious that Paul takes hardly any interest in 

keeping healthy. Nonetheless, even without such conscious desires, it is still in 

Paul’s interest to stay healthy or become healthy again (see also Frey 1979, p. 234). 

When “interests” are understood as in situation (q) and if, in this sense, sentence (q) 

is a true statement, why should this statement become false if we substitute ‘a 

comatose human’ for ‘Paul’? Comatose people equally possess morally considerable 

(biological, well-being) interests as Paul does although they do not have conscious 

desires. However, in this line of argument, we could further substitute ‘plant’ for 

‘Paul’ since it equally possesses morally considerable (biological, well-being) inter-

ests, as do Paul and the comatose human.  

In contrast to Singer’s (1979, p. 200) claim that “just as nonconscious beings have 

no interests, so nonconscious life lacks intrinsic value”, another reason for negating 

the moral primacy of consciousness can be presented by using the pre-eighteenth-

century-seafarer-vitamin C example of Varner (1998, pp. 60f.). For many centuries, 

mariners were sailing around the world and often suffered from scurvy due to lack 

of vitamin C. Sailors did not know for a long time what vitamin C was and that a 

lack of vitamin C leads to scurvy. Even though they could not develop concrete 

desires or preferences for vitamin C, they surely had a well-being interest in not 

getting ill. If critics of biocentrism claim that moral considerability due to possessing 

interests requires active consciousness or desires, it would mean that those sailors 

had no interest in vitamin C – which is absurd. Of course, they had an interest in 

vitamin C although they were not aware of it and, therefore, not desiring it. Though 

not a concrete, formed desire, it was in their biological interest to ingest ten milli-

grams of vitamin C and ascorbic acid, respectively, daily – “independently of what 

they knew about their needs” (Varner 1998, p. 62). But if something can be in our 

interest even without ever taking a conscious interest in it, Varner (1998, p. 57) 

rightly argues, “then perhaps things can be in plants’ interests despite the fact that 

plants never take an interest in anything at all.” The bottom line is that “interests” 

are correlated foremost and significantly with biological needs so that the criterion 

“interests” for entities with intrinsic value and that are morally considerable should 

be best understood in the meaning of well-being interests. However, such well-

being interests do not necessarily presuppose consciousness.113  

                                                 
112 Callicott (2006, p. 113) uses a similar example: Although “eating fresh vegetables may be in a 

child’s interest, (…) the child may be actively interested only in junk food.” 
113 Those who still have problems with the specific or wider usage of the word “interest” in the sense 
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To summarize, two main arguments can be made. First, if critics of biocentrism 

argue that we have to keep trees and fleas out of moral consideration because 

otherwise, we would have to include tractors, desk finishes and thermostats as well, 

we would have to keep many humans out, too. By including some “functional” ends 

into moral decision-making, we do not have to include all functional ends. A distinc-

tion between morally relevant and irrelevant functional ends can be made. Morally 

relevant functional ends are those of entities with a telos/conatus, that is, entities that 

are teleonomically organized. Second, an individual’s well-being, welfare, or “true 

good” is usually an objective matter that is not necessarily determined by the entity’s 

desires, feelings, or conscious interests (see, also, Taylor 1989, p. 64). One does not 

have to be a conscious or even self-conscious being with desires for it to be legiti-

mately claimed that they possess morally important and, thus, morally considerable 

interests – namely, well-being interests. I hope that the chosen examples of smoking, 

alcoholism and eating disorders clarified that even though many of these people 

claim to act fully consciously, we can objectively say that they are prima facie acting 

against their overall well-being interests. The reason is that something like intensive 

smoking or heavy drinking stands in contrast to our (evolved) well-being needs and 

our own survival – as the aforementioned mortality figures impressively show. To 

use the already above-mentioned well-established distinction in ethics, being an-

orexic is – at most – an apparent good, not a true good. I, therefore, do not accept the 

claim that only conscious entities (that is, roughly, entities with forms of desires) are 

the ones with significant and morally considerable interests. 

Some notes concerning the problems with definitions of desires,  

(self-)awareness, and (self-)consciousness 

Consider a “natural”, “non-technical” entity that can measure the minimum length 

between two food sources in a maze and, then, chooses the shortest distance. Does 

this not require a sense of consciousness, awareness, or (rudimentary forms of) “in-

telligence”? The ability of animals to run successfully through mazes and to finally 

receive rewards is thought to be “(o)ne of the hallmarks of intelligent behaviour in 

the laboratory” (Trewavas 2003, p. 3). Let us suppose that this reasoning about 

intelligence and its definition is legitimate. If so, then such an entity as a plasmo-

dium of the slime mold Physarum polycephalum has to be called intelligent: This 

simple, amoeba-like cell, Nakagaki and co-workers (2000, p. 470) report, 

“has the ability to find the minimum-length solution between two points in a 

labyrinth. (…) To maximize its foraging efficiency, and therefore its chances of 

                                                 
of biological or well-being interests can consider that another term might be used instead. 

However, such a terminological move would change little regarding the content of the prevalent 

points of views. Following Williams (1978, p. 47) concerning the term “good”, we usually cannot 

bring order into our language and express ourselves as we would like to by using “good” or 

“interests” or by simply replacing these terms. Therefore, I will go on in the subsequent part to 

use the term “interests” accordingly – foremost in the meaning of well-being interests. 
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survival, the plasmodium changes its shape in the maze to form one thick tube 

covering the shortest distance between the food sources. This (…) implies that 

cellular materials can show a primitive intelligence” (ibid.). 

In a row of publications, Anthony Trewavas (2002, 2003, 2004, 2005a,b) argues that 

even plants can legitimately be said to possess intelligence – at least if intelligence 

is defined as the adaptively variable behavior of an individual within its lifetime (Sten-

house 1974, cit. in Trewavas 2003, p. 1). From an evolutionary point of view, animals 

and plants both have in common that their “intelligent” behavior emerged in order 

to optimize the individual’s fitness (Trewavas 2003). As with plants, most of the 

possibilities for animals to react to their environment are genetically determined and 

include, inter alia, variable, plastic reactions towards environmental stimuli (Stöck-

lin 2007, p. 49; see also Clark and Grunstein (2000, pp. 26-32) in relation to the 

behavior of single-cell paramecia). The environment of wild plants, for example, can 

be seen as representing a continual maze to them that must be successfully 

navigated (Trewavas 2003, p. 3). Such “natural”, “non-technical” entities like plants 

and paramecia can recognize (or, in other words, be aware of) changes in their 

environment and then react accordingly. Plants show reaction towards and complex 

interaction with their environment; they can “choose” between various ways of 

behaving and can change their behavior just as animals do – though generally 

slower and in a different way (Düll and Kutzelnigg 1988, p. 2; ECNH 2008, p. 15). 

While animal behavior is usually correlated with (more or less immediate, visible) 

movement, plants react much slower to their environment by processes of growth 

and development (Stöcklin 2007, pp. 49f.; ECNH 2008, p. 15).114 However, this 

difference is rooted in a varied way of life, not in the case that animals are aware and 

intelligent while plants are not (Trewavas 2003). Plants are aware of and can detect 

stimuli like chemicals/aromas, gravity, light, moisture, infection, temperature, 

oxygen or carbon dioxide concentrations, parasite infestation, physical disruption/ 

stimulation, and respond with a variety of means – usually reaction responses or 

behaviors which occur on a cellular level.115 As the Swiss Federal Ethics Committee 

on Non-Human Biotechnology (ECNH 2008, p. 15) summarizes, plants actually do 

react to physical contact and stress, and they defend themselves against pathogenic 

or predatory organisms – although, in a very different way to us. Such reactive 

responses and behaviors of plants are mediated, for example, by phytochromes, 

kinins, hormones, antibiotic or other chemical releases, and changes of water and 

chemical transport (Wikipedia 2014a). Meyer and colleagues (2014) recently pro-

vided strong ecological evidence for complex plant behavior and decision making 

“in the form of seed abortion decisions conditional on internal and external cues 

(…) includ[ing] a structural memory (…), simple reasoning (integration of inner and 

outer conditions), conditional behavior (abortion), and anticipation of future risks 

(seed predation)” (ibid., p. 376). That plants do react on environmental stimuli 

                                                 
114 See, again, Figure 4 above. 
115  ECNH (2008, p. 15); Chamovitz (2012, pp. 170, 174); Wikipedia (2014a) 
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indicates that plants have perceptions, preferences, and that they are aware of their 

environment (see, for example, Chamovitz 2012, pp. 170, 174). Although animals 

and plants have evolved in quite different ways, it is obvious due to the clear 

homology of genes that control the chromatin level of gene regulation that plants 

and animals have evolved from a common ancestor (Bosch 2008, p. vi). That many 

of the processes and reactions of plants and animals do not differ at the cellular level 

is, therefore, not surprising taken the same developmental history of their common 

ancestors lasting 3 billion years (ECNH 2008, p. 15; compare also with Chapter 1 

above). For instance, the way of communication among cells of plants and animals 

is not categorically different (Trewavas 2003; ECNH 2008, p. 15). Physiological 

irritability and response capacity, which had already evolved in protozoa, are also 

the basis for the development of communication between body cells of multicellular 

organisms like plants and animals (Stöcklin 2007, p. 50).  

 Whether we finally and linguistically follow Trewavas (2003) in considering 

plants as being “intelligent” or Chamovitz (2012, p. 170) in considering plants as 

being “aware” is beside the point here. Instead, what is attempted to be elucidated 

in this chapter is that in light of the presented information, it is a mystery how 

someone can uphold the opinion that a plant does not care for its good, as Edward 

Johnson (1984, p. 350) argued thirty years ago. If “(t)he absence of interest is indiffer-

ence, as when one says, ‘It makes no difference to me’” (Perry [1954] 1978, p. 13), 

then it seems to be clear that entities with an inherent telos show that they do care, 

that they are not indifferent to what happens to them, and that they express that 

something matters to them by following their own inherent program. Without a 

higher interest in continued existence, no living being would “fight” for its own 

existence by looking for light, food, water, shelter, reproduction, and predator 

avoidance. However, they fiercely do. That the interests plants and animals have in 

their own, continued existence are categorically different is unacceptable from a 

biological point of view. Konrad Ott (2008, p. 54) claims that while the “centered” 

or “centralized” organization of higher animals indicates their awareness of events 

in their surroundings, the performance of plants and fungi against their environ-

ment is “completely different” (ibid., emphasis added). In the light of the above said, 

this assertion should be refuted. Plants “perceive”; they are somehow “aware” and 

“prehensive”, as well. Sure, they are not completely like “higher animals”. Yet, they 

are at least comparable, differing only in degree – not categorically. If we conclude 

from the above arguments that plants also “have prehensions”116, that is, have some 

sort of perception, awareness and/or interests, it is Ott (2008) himself who then 

opens the (discourse ethical) door in favor of “biocentrism” or what could be termed 

“conato-interestcentrism” or “teleo(-nomo-)interestcentrism”117: 

                                                 
116 to use a Whiteheadian term which, for example, Ott (2008, pp. 49, 54 and 2010, pp. 120, 143) 

applies 
117  See Chapter 5.2. 
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“Prehensions [i.e., perception and/or awareness] can be claimed as being 

sufficient for having interests. It is, in some ways, bad for prehensive beings 

themselves if they are killed. There is harm being prehended even if there might 

be epistemic doubts whether there is pain being felt. (…) The moral rule of not 

harming others applies” (Ott 2008, p. 54). 

Additional reasons to the above sketched out ones can be presented from an evolu-

tionary point of view to further reject opinions, which claim that (at maximum) only 

sentient entities deserve moral consideration. Plants, for instance, simply and obvi-

ously have no (evolutionary) need for the neuron “because they get their living 

without moving around” (Dawkins 1989, p. 49). In a comparable sense, we humans 

simply have no (evolutionary) need for hooves, gills, or echolocation. As Dawkins 

(ibid.) expresses this point, 

“It is important to contract the jaw muscles only when the jaws contain 

something worth biting, and to contract leg muscles in running patterns only 

when there is something worth running towards or away from. For this reason, 

natural selection favoured animals that became equipped with sense organs (…) 

which translate patterns of physical events in the outside world into the pulse 

code of the neurons.” 

However, plants need neither jaws nor muscles since they are able to use photosyn-

thesis; and for this, there is no necessity to run around wasting energy. As Alexander 

(1987, p. 40) correctly points out, consciousness could only have evolved because it 

served (reproductive) interests. In a like sense, mathematical knowledge, ratio-

nality, human language, and so forth are only important to humans and our evolved 

interests in the same way that speed is important to a cheetah, good eye-sight is 

important to a falcon, and radar capabilities are important to a bat (see Taylor 1989, 

pp. 129ff.; Sterba 1994, p. 230 and 2005b, p. 290). These traits or qualities are just 

irrelevant for determining which entity is morally considerable or intrinsically 

valuable because they are only means to achieve the same fundamental interests. 

Why should the distinctive traits that humans possess count for more? Why should 

they be more valuable from a morally impartial point of view? “From a human 

standpoint,” Sterba (2005b, p. 290) correctly remarks,  

“rationality and moral agency are more valuable than any of the distinctive 

traits found in nonhuman species, since, as humans, we would not be better off 

if we were to trade in those traits for the distinctive traits found in nonhuman 

species. Yet the same holds true of nonhuman species. Generally, pigeons, 

cheetahs, sheep and cattle would not be better off if they were to trade in their 

distinctive traits for the distinctive traits of other species.”118 

In a similar way, plants or microbes would not be better off if they were possessing 

mathematical knowledge, rationality, or eyesight. What the above passages try to 

make clear is that it is impossible for someone who is at minimum a little bit 

informed about evolution and botany to deny that plants are harmable entities in a 

                                                 
118  See also Sterba (1994, p. 230 and 2005a, p. 59). 
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basically comparable way as “higher” animals are. Plants are not just “mere things” 

(Feinberg 1974, p. 49) or automata – at least not in a different, morally relevant way 

than we as animals are (see the Dörner (2001) example from above). What is further 

claimed by citing the above examples is that we have to be cautious with defining 

criteria for moral considerability that “should”119 include all humans and keep out 

all “lower” species like plants and protozoa. It can easily be the case that by pro-

claiming some criteria we have to exclude some humans (the commonly known 

problem of the so-called “marginal cases”) while we have to include some of the 

(even “lower”) living or even non-living entities (like robots). In the above section, 

we have seen that consciousness is not required for stating which things are 

essentially good for an entity. I hope that I have persuasively shown that it is 

predominantly objective and objectifiable well-being interests which count most for 

harmable entities, not subjectively felt preference interests. I follow Taylor (1989, p. 

67) in that  

“(o)nce we separate the objective value concept of a being’s good from 

subjective value concepts, there is no problem about understanding what it 

means to benefit or harm [an entity like] a plant, to be concerned about its good, 

and to act [non-harmful] toward it.”  

By acknowledging that an entity’s good does not automatically need to be identical 

with what the respective entity believes or desires to be its good, we can and have 

to include all entities in our ethical conception that have an objective good, namely, 

their own well-being interests. 

In general, following the above argumentation, something has interests if, and 

only if, there are signs of immanent striving or immanent, goal-orientated activities 

(often referred to as conative or teleonomic drives120). Such an immanent striving 

shows that the entity is not just a ‘mere thing’ following the exogenous forces of 

physics or the goals of its (human) constructor or possessor; it does not constitute a 

plain object. Instead, it is an entity that “has” – consciously or not – interests in 

things, which are conducive to it. These goal-orientated entities have their own, 

active reaction out of themselves toward their environment. Entities whose continu-

ance and change is caused by only exogenous forces cannot be said to possess 

interests (von der Pfordten 1996, p. 238).  

                                                 
119 Of course, this move would be fallacious anyway since we must not define beforehand which 

entities should be in the moral community and which we would like to exclude from it – and only 

then try to find criteria for it. 
120 Whether the term “intentional” would be appropriate in this context is questionable. Nonethe-

less, the impression of a direction toward something from within an entity, as is likewise meant 

by teleonomic striving, is apparent (cf. Rolston 2006, p. 489). Cavalieri ([2005] 2008, p. 33) charac-

terizes “intentionality” as the capacity to enjoy freedom, welfare, and life, and an intentional 

being as something “that cares about its goals and wants to achieve them.” In such a sense, 

intentionality could partly fit as an alternative term for teleonomy. But since the term is most 

likely to include a sense of future-oriented, conscious awareness for many people and, thus, may 

lead to misunderstandings, I will not use this term in this work. 
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One of the first conclusions from the above outlined argumentation can be summa-

rized as: 

(1) Entities have interests if, and only if, there are  

recognizable signs of immanent striving. 



 

 

3. Which entities possess interests? 

The above reasoning concerning the question of harm, interests, goal-directedness, 

and moral considerability is the “classical” biocentric approach whose most famous 

advocate is probably Paul Taylor with his work ‘Respect for Nature’. However, the 

classical biocentric argument concerns only single individual organisms as those that 

are goal-directed, harmable, interest bearing, and, finally, directly morally consider-

able.121 Yet, as the introductory chapter on evolution has already slightly empha-

sized: Is it really only single, individual organisms that are goal-directed entities, that 

have interests, and that can be harmed? This chapter will deal with exactly this 

question. For didactic reasons I will split the chapter concerning the question of 

whether it is really only organisms that possess interests in half, that is, into Part 1 

and Part 2. A chapter dealing with the interests of genes will intercept these parts. 

3.1.  The interests of organisms? – Part 1 

“Death is the ultimate harm because it is the ultimate loss – the loss of life itself” 

(Regan 1983, p. 100). 

“Physically and chemically it is in the molecules of [an organism’s] cells that 

[the teleological] activity occurs, but the organism as a whole is the unit that 

responds to its environment and so accomplishes (or tends to accomplish) the 

end of sustaining its life” (Taylor 1989, p. 122). 

In the following section, some illustrative examples will be presented to underline 

the statement that – in contrast to Regan’s and Taylor’s preceding quotations – it is 

not necessarily in the objective interest of an individual organism qua organism to 

survive and not to be harmed. The chosen examples are intended to show why 

individual living entities put themselves through duress and risk or devote 

considerable energy into reproduction despite the fact that reproduction as such is 

not “needed” to keep an individual organism healthy. Reproduction – and what is 

quite often tied to it, namely, searching for a partner, giving birth, the extra time 

and energy requirements of feeding and protecting the progeny – is, in effect, quite 

often a factor that diminishes the health and well-being of an organism. Individual 

organisms can indeed flourish somatically without reproducing at all (Rolston 1988, 

p. 148) – sometimes even better. Irrespective of this, only those species have evolved 

where the main function of the individual organism is the propagation of its genes. 

Yet, how could we then talk about the interests of individual organisms if the 

organism seems to be driven by its genes to sacrifice itself for the betterment of its 

                                                 
121  Callicott ([1995] 2004, p. 759), therefore, characterizes Taylor’s form of biocentrism as a “militantly 

individualistic theory of environmental ethics” (emphasis added). Sterba (1995) is a rare example 

of a biocentric philosopher trying to include species into his theory – yet, at least in my eyes, in a 

neither promising nor persuasive way. 
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progeny? The subsequent examples question the prevalent view that it is (at least: 

only) individual organisms that possess interests. 

When the interests of individual organisms and those of their genes clash 

Sexual cannibalism and sacrificing fathers 

Praying mantises of the order Mantodea are carnivorous insects. If the female gets 

the chance during the act of copulation, she will eat the male.122 Jared Diamond 

(1997, pp. 13f.) writes that the male does usually not try to escape. Instead, he even 

may 

“bend his head and thorax toward the female’s mouth so that she may munch 

her way through most of his body while his abdomen remains to complete the 

job of injecting sperm into her” (ibid.). 

On first sight, this “self-sacrificing” behavior seems to be diametrically opposed to 

evolutionary logic. However, it is not necessarily so. Anthropomorphic emotions 

aside, not only is the genetic information securely transmitted to the offspring by 

this act but also the energy contained in his body is transmitted to his future 

offspring by being eaten by the mother. The female – and therefore the offspring – 

benefit by obtaining a meal and the male reaches a greater likelihood that his genes 

will survive within a well-fed female by “sacrificing and reinvesting” his body for 

the aim of proliferation-enhancement.123 Of course, from a male praying mantis’ and 

from an evolutionary perspective it would be even better to mate with a well fed 

female and to leave the “stage” alive still able to additionally inseminate another 

female later on. Yet, in natural reality, especially for some species of spiders and 

mantises living at low population densities with low encounter rates, opportunities 

to transmit genes are unpredictable and infrequent so that the number of offspring 

produced by such opportunities increases with the female’s nutritional condition 

(ibid., pp. 14f.). Diamond (ibid., p. 14) resumes that a male is  

“lucky to encounter a female at all, and such luck is unlikely to strike twice. The 

male’s best strategy is to produce as many offspring bearing his genes as 

possible out of his lucky find. The larger a female’s nutritional reserves, the 

more calories and protein she has available to transform into eggs. If the male 

departed after mating, he would probably not find another female and his 

continued survival would thus be useless. Instead, by encouraging the female 

to eat him, he enables her to produce more eggs bearing his genes.”  

The same sort of sexual cannibalism has been found in a variety of spider species 

where the female eats the male (Elgar 1992, cit. in Schneider and Lubin 1998, p. 498). 

What seems abhorrent to us still follows evolutionary logic because “in some cases, 

males benefit from being cannibalised by having an increased fertilisation rate or 

                                                 
122  Dawkins (1989, p. 5); Agar (2002, p. 23); Verbeek (2003, p. 122); Alcock (2005, pp. 146, 348) 
123 These are evolved mechanisms, not conscious decisions; hence the quotation marks. 
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greater offspring fitness” (Schneider and Lubin 1998, p. 496). Partly, as in the Austra-

lian redback spider (Latrodectus hasselti), male spiders actively bring themselves into 

the reach of the female’s mouthparts; as a result, most males are consumed by the 

female during mating (Andrade 1996, p. 70). Andrade (ibid.) reported that canni-

balized males have longer copulation durations and that they fertilize a larger pro-

portion of eggs compared to males that are not eaten after copulation. As already 

mentioned in the praying mantis example above,  

“(s)uch suicidal behaviour can be expected only if further mating opportunities 

for the males are limited and this, indeed, seems to be the case in the population 

studied, where the probability of finding and mating with a second female is 

very low” (Schneider and Lubin 1998, p. 498). 

Such sexual cannibalism within praying mantises and spiders can thus be seen to 

be in the respective male’s overall interests – despite the fact that it is obviously not 

in his organism’s interest. Recently, Rodríguez-Muñoz and colleagues (2011) showed 

that male field crickets (Gryllus campestris) allow their female partners priority 

access to their burrows when predators attack the pairs although this significantly 

raises the probability of being killed. The evolutionary logic behind this behavior is 

not heroism but the fact that paired males mate more frequently and finally father 

more of the female’s offspring compared to those that act in a “me-first” way when 

confronted with predators. Despite the evolutionary cost of a reduced life span due 

to this behavior, guarding males – in sum – sire more of their mate’s offspring 

(ibid.). Thus, the underlying evolutionary principle is the same as in the praying 

mantis example: The father’s overall interests are best served by allowing as much 

offspring to survive as possible – even if this necessitates the death of the father. 

Sacrificing mothers 

Within many species of spiders, the female dies soon after the eclosion of the off-

spring. For example, female spiders of the species Stegodyphus lineatus produce only 

a single small brood with small eggs (Salomon, Schneider, and Lubin 2005, pp. 

614ff.). Subsequently, “the spiderlings climb on the female’s body and consume her, 

extracting her body fluids (...) and leaving only the exoskeleton” (ibid., p. 616). After 

this act of so-called matriphagy, the young spiders stay in the maternal nest for two 

weeks or more, and then gradually disperse (ibid., p. 616). The mother dies as an 

individual and constitutes the first nutrition (and shelter) for the plentiful brood 

(Avise 2001, p. 159; Verbeek 2003, p. 123). The evolutionary rationale behind this is 

that the spiderlings obtain plentiful resources from the mother by this kind of brood 

care (Schneider 1996, cit. in Schneider, Salomon, and Lubin 2003, p. 732; Salomon, 

Schneider, and Lubin 2005, p. 615). The spiderlings are, therefore, more likely to 

grow to large adults (which improves survival over winter) and, hence, have a 

higher overall fitness (ibid.).  

The females of the pacific salmon (Oncorhynchus spp.) reproduce only once. They 

die soon after spawning. The salmon’s life mainly consists of gathering as much 
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resources as possible to be prepared for this single event of reproduction: the mother 

mobilizes all her metabolic reserve supplies to maximize her reproductive success, 

even if this destroys all her cell bodies, which subsequently kills her (Kirkwood 

2003, p. 246).124 Something similar occurs in plants like agaves, certain species of 

bamboo, and many annual plant species (all grain crops, for example): After 

flowering, which resembles “a single, massive, and fatal reproductive episode” 

(Young 2010), the plant dies and so makes way for the next generation. The next 

example is closely related to this one. 

Ephemeral mayflies 

It is common knowledge that individual organisms can flourish somatically without 

reproducing at all – like human homosexuals or monks. Irrespective of this, species 

like mayflies125 have evolved whose lifespan as an adult organism is seldom longer 

than three days (Clifford 1982, p. 49), sometimes just a few hours (Brittain and Sarto-

ri 2003, p. 373; Rando 2006, p. 1082). During this brief adult lifespan, the mayfly does 

not feed (Brittain and Sartori 2003, p. 373). The two main functions of adult mayflies 

are mating and egg deposition – in other words, the propagation of their genes 

(ibid., p. 374). In the light of such an example where the organism seems to be driven 

by its genes alone, how can we talk about the interests of individual organisms like 

those of adult mayflies? 

Behavior of worker bees, ants, and mole rats 

The stinging behavior of worker bees is a defense mechanism against intruders. Yet, 

the bee will die soon after stinging the intruder. Additionally, worker bees do little 

else than serving food to the larvae of their queen (Dawkins 1989, p. 6; de Waal 1996, 

p. 12). Biologically, this makes sense because all worker bees within the colonial 

beehive are sterile, are offspring of the queen (Campbell and Reece 2002, p. 1147; 

Allchin 2009, p. 592) and, hence, contain large amounts of their mother’s genes. 

Therefore, to save the genome of the hive (in particular, in the form of the 

reproducing queen), it is still in the interest of the individual’s genes as part of this 

genome that the individual worker bees “sacrifice” themselves, even though they 

do not take part in the reproductive process themselves. Dawkins (1989, p. 256) puts 

it in the following way: “(A)s far as the genes are concerned, their destiny is largely 

shared. The future of the genes in the swarm is, at least to a large extent, lodged in 

the ovaries of one queen.” Nicholas Agar (2001, p. 70) reasons that “(t)he bee that 

dies in stinging a hive invader does something that it was selected to do – therefore, 

on the etiological account, something in its interests.” The same holds for several 

kinds of ants. Ants form colonies of up to a million individuals produced by and 

reproducing through a single female, the queen. Again, each individual has over-

lapping reproductive interests (de Waal 1996, p. 30). In a mammalian species, the 

                                                 
124  Species that only reproduce once and die immediately after reproduction are called semelparous. 
125  of the order Ephemeroptera 
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naked mole rat (Heterocephalus glaber), only one queen, one to three kings, and sev-

eral nonreproductive individuals exist in the colony, where the nonreproductive 

individuals – sometimes more than 200 individuals (Alcock 2005, p. 473) – care for 

the queen, the king(s) and the new offspring. As in a bee colony, these nonrepro-

ductive individuals “may sacrifice their own lives in trying to protect the queen or 

kings from snakes or other predators that invade the colony” (Campbell and Reece 

2002, pp. 1145f.). Such behaviors “make sense” and serve the overall interests of the 

animals only from a genetic perspective. 

Helpers at the nest 

In Florida, scrub jays (Aphelocoma coerulescens) breed in co-operative groups of a 

parental pair and a number of “helpers at the nest” – mainly full or half siblings of 

the young they are helping (Ridley 1996, pp. 323ff.). Woolfenden (1975) showed that 

the removal of the helpers significantly reduced the survival of the offspring and 

that the survival rate was increased manifold if helpers were present (ibid., p. 3). In 

this way, the helpers increase the rate of reproduction of the breeders and, hence, 

the existence of most of their own genes by helping close relatives (Wilson 1975, p. 

454) – something Hamilton (1964a,b) termed “inclusive fitness” 50 years ago. The 

principle is also known as “kin selection” (see, for example, Foster et al. 2006, p. 57). 

I will soon come back to this topic again. 

Mammalian parents protecting their offspring 

One situation, maybe more familiar to the reader, illustrates comparable cases to the 

above mentioned ones, namely, the mammalian protection of offspring by their 

parents (especially mothers) – even in objectively “hopeless” and life-threatening 

situations. The bear mother, that protects her offspring and that fights for them, does 

most likely not act out of noble-mindedness or to improve her well-being as an 

organism. Instead, she usually follows her genetic disposition, which makes her do 

anything for the survival of her offspring (Wuketits 2002, p. 55). Only in this way is 

she able to secure the continued existence of her own genes (ibid.). If it were the 

individual that counts in evolution, mother bears would not risk their life for their 

cubs. As Dawkins (1981, p. 559) summarizes this point,  

“genes that make mothers care for their young are likely to survive in the bodies 

of the infants cared for; genes that make mothers neglect their infants are likely 

to end up in dead infant bodies; therefore the gene pool becomes full of genes 

that induce maternal care; this is why we see maternal care in nature.” 

One might wonder why a tendency to endanger one’s own life as a whole organism 

for someone else is not weeded out by natural selection because it seems to be 

contrary to one’s own interests in survival. The answer to these “self-sacrificing” 

traits lays in the above-mentioned inclusive fitness that the sacrificing individuals 

gain through their acts: 
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“When parents sacrifice their own personal well-being to produce and aid 

offspring, this actually increases the fitness of the parents, because it maximizes 

their genetic representation in the population. (…) (S)election could result in an 

animal’s increasing its genetic representation in the next generation by ‘altru-

istically’ helping close relatives other than its own offspring. This realization led 

to the concept of inclusive fitness, which describes the total effect an individual 

has on proliferating its genes by producing its own offspring and by providing 

aid that enables other close relatives to increase the production of their off-

spring” (Campbell and Reece 2002, p. 1146, emphasis in original).  

As the quotation shows, an individual organism can secure the survival of its genes 

in two different ways, either directly by supporting the well-being of its progeny or 

indirectly by protecting and enhancing the survival of genetically related indivi-

duals (see also Krimbas 2004, p. 195). Whether genes are multiplied through the 

helper’s own reproduction or that of relatives does finally not really matter from a 

genetic perspective (de Waal 1996, p. 12). When an individual sacrifices its own life 

to protect the lives of kin, this actually can be in “its” (extended) interest, that is, in 

the interests of its own genes. For Rolston (1988, p. 148), individual organisms are 

even “genetically impelled to sacrifice themselves in the interests of reproducing 

their kind.” Because only the germ line is capable of continual survival in the evo-

lution of complex animals, one could conclude that, in the words of Holliday (1997, 

p. 628), genes usually “dictate that their progenitors are eventually discarded.”  

It follows from the above stated examples that it is neither necessarily nor exclu-

sively the individual organism as such that can be harmed. The main interests of an 

entity do not always lie in its organismic survival. If we accept this – how do we 

proceed? In the subsequent chapter, I will provide information on why a “gene 

view” might be appropriate. 

3.2. The interests of genes? 

It has been briefly touched on in Chapter 1 concerning evolution that genes played 

and are still playing a leading role in all life processes. Due to mutation, recombina-

tion, and natural selection genes “invented” (by chance and necessity) various traits 

for staying in existence amidst environmental changes and intra- and interspecific 

competition, for instance by very close “cooperation” in multicellular bodies. If I 

had to choose a single illustration to convince someone of the essential role of genes, 

I would take the following from Maynard Smith and Szathmáry (1999, p. 2): 

“(W)hen a complex organism reproduces, it first produces a simple egg, which 

then develops into an adult. The egg contains (…) no morphological structures 

similar to those of the adult: there is not a homunculus in the sperm.126 How is 

                                                 
126 Individual human or animal organisms are not passed on from generation to generation in a 

miniature, fully formed organism whose development is simply reached by the growth of that 

miniature organism (Downes 2014, p. 1); no preformationism exists – at least for this group of 

living beings (Avise 2001, p. 49; Nüsslein-Volhard 2004, pp. 9, 43f.; Maienschein 2009, p. 6). Each 
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In the following, I will first present some additional, suitable examples, which fur-

ther highlight the essential role that genes play. This is followed by a theoretical 

description of the fundamental role of genes. Finally, I will pick up the potential or 

the stated critique concerning the essential role of genes. It will be shown that good 

reasons exist to refute the critique. 

The essential role of genes – exemplified by stem cells, GMOs,  

monogenic diseases, behavioral genetics, and language 

Stem cells 

Stem cells are undifferentiated, self-renewing cells that have the potential to pro-

duce specialized, differentiated cells – in other words, to differentiate into almost 

any cell type.130 In sexually reproducing organisms, “life” starts with the fertilization 

of an ovum/egg by a sperm, that is, when the genes from a female’s egg cell are 

combined with those from a male’s sperm. This first, single, fertilized cell, the 

zygote, is sufficient to subsequently form a complete, full-fledged organism (Smith 

2006, p. 1060; Pynes 2007, p. 427). Such cells have thus been called totipotent. These 

cells constitute “the mother of all cells” (Svendsen 2002, p. 7) of an organism. 

Totipotency is seen in zygote and plant meristem cells (Smith 2006, p. 1060; 

Lohmann 2008, p. 1). The whole organism develops by further cell division. Out of 

the totipotent cell, any of the cells of the later, fully developed organism can emerge 

(Svendsen 2002, p. 8). The totipotent cells can give rise to the properties of different 

kinds of cells; that is, these cells become determined and differentiate into many 

different cell types (Pynes 2007, p. 425; Penzlin 2009, fn 1, p. 3).131 All the various 

types of cells are assembled in such a way that they make up a functioning body 

(Agar 2002, p. 33). This functioning body, the organism, results from the division 

and transformation of a single totipotent cell. Such a cell “has the intrinsic ability to 

generate a fetus if implanted in a uterus” (Baune et al. 2008, p. 3, emphasis added). 

From this single inseminated egg cell around 10 billion (1013) tissue cells of about 

350 different types and another 30 billion blood cells develop (Penzlin 2009, p. 1) – 

at least in humans. As cells develop, they lose some of their early abilities; step by 

step totipotent cells thus become pluripotent cells, which can become most but not all 

cells of the organism (Smith 2006, p. 1060; Hammond-Browning 2012, p. 227). In 

                                                 
130  See, for example, Baune et al. (2008, p. 2); Siegel (2009, p. 1); and Hammond-Browning (2012, p. 

227). 
131 That these cells differentiate into many different cell types presupposes, of course, that a proper 

environment is given (Dawkins 1989, p. 37; Avise 2001, p. 44). A single totipotent stem cell will 

not develop into a whole organism on its own in a petri dish if cultured in splendid isolation or 

a “hostile” environment. The same is true for “genetic replicators”. A single gene or a strand of 

DNA placed on a glass slide might not start replicating all on its own. Although genes do replicate 

themselves, they only do so with the help of very complicated “molecular machinery” (Hull and 

Wilkins 2009, p. 2). A genome, as Bürglin (2006, pp. 34, 36) summarizes, “can function only in the 

context of a living cell. (…) (W)ithout the cell, the genome is nothing.” 
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contrast to totipotent cells, pluripotent cells alone cannot form a whole organism or 

direct its development.132 Pluripotent cells later turn into multipotent cells which can 

become a defined set of cells of the organism; scientists currently consider multi-

potent cells to be tissue specific.133 Recent scientific research has shown, though, that 

already differentiated cells can be reprogrammed into cells that look and act like 

totipotent stem cells.134 Therefore, cell differentiation does not result from a loss of 

DNA or irreversible changes in the genome but from differential expressions of genes 

in the cell (Penzlin 2009, fn 1, p. 3).  

To sum up, a single totipotent cell has the instructions and the ability to transform 

itself into a total complex organism (Rolston 2006, p. 491). If the instructions and the 

impetus for this transformation were not all loaded into the DNA, Rolston (ibid.) 

correctly asks, then where do they come from? It therefore does not come as a 

surprise that scientists are trying to cure degenerative diseases like Alzheimer and 

Parkinson’s with the help of these amazing cells.135 

Genetically Modified Organisms (GMOs) 

Let us now scrutinize the topic of genetically modified organisms (GMOs) – that is, 

organisms whose genetic codes (that is, DNAs) have been biotechnologically altered 

through the insertion of either a) a modified gene, b) a gene from another organism, 

or c) through the permanent elimination of a gene (Burkhardt 2009, p. 453; Lamont 

and Lacey 2013, p. 2117). One of the main aims of the Human Genome Project was 

to identify genes which play a detrimental role for organisms and to show how to 

disable these genes by genetic modification – or, vice versa, how to insert genes with 

beneficial roles (Brock 2003, p. 356; Gannett 2010, p. 66). The genetic modification of 

the germ line of plants and (until now) nonhuman animals has become “common-

place” (Gannett 2010, p. 66). In the case of transgenic GMOs, stretches of DNA (let 

us call them “genes”) can be inserted from the genome of an individual of one 

species to the genome of an individual of another species whereby the now 

genetically modified organism displays the transferred novel trait.136 For instance, 

the human gene for insulin has been inserted into a bacteria‘s genome which is now 

producing “human” insulin for the market (Lewontin 2001). As another example, 

take tomato plants. The tomato mosaic virus can negatively (especially from a 

farmer’s perspective) affect them. Scientists can then look for genes in other plant 

species that resist the virus. If successful, scientists cut the stretch of DNA respon-

sible for this resistance out of the nucleus of the host plant and transfer the genes 

into the nucleus of the tomato plant. If the scientists have correctly identified the 

initial DNA sequence and if the gene transfer process has been properly carried out, 

                                                 
132  Svendsen (2002, p. 8); Hochedlinger and Jaenisch (2006, p. 1061); Baune et al. (2008, p. 4) 
133  Smith (2006, p. 1060); Pynes (2007, p. 426); Baune et al. (2008, p. 5) 
134  See, for example, Vogel (2007); Abad et al. (2013); and De Los Angeles and Daley (2013). 
135  Lindvall and Kokaia (2006, pp. 1094f.); Agar (2007, p. 198); Pynes (2007, pp. 425f.) 
136  Rolston (2006, p. 476); Laible (2009, p. 124); Lamont and Lacey (2013, p. 2117) 
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the new tomato plant will now show the newly received trait – namely, resistance 

to the tomato mosaic virus.137 In contrast to traditional forms of breeding and selec-

tion, the species barrier constitutes no restriction to transgenic technology (Brown 

2002, p. 217; Laible 2009, p. 124). 

An even more impressive example showing the fundamental role of genes in 

organisms is that an individual of one species can be genetically transformed into 

an individual of another species – at least in the two fast-growing bacteria species 

Mycoplasma mycoides and M. capricolum (Lartigue et al. 2007, pp. 632f.). The scientists 

completely “replaced the genome of a bacterial cell with one from another species 

by transplanting a whole genome as naked DNA” (ibid., p. 632), without any recom-

bination between the incoming and outgoing chromosomes happening. Subse-

quently, the new bacteria had not only the genotype of the input genome but also 

developed its phenotype. As Latrigue and colleagues (ibid.) summarize, “The result 

is a clean change of one bacterial species into another.” This example underlines the 

metaphorical picture of individual organisms as “ephemeral vessels” for the genes: 

If you change the genome of an organism, this organism loses its former “identity” 

because it is the actual genes that usually show “where to go”. 

Monogenic diseases 

So-called monogenic or monogenetic diseases are diseases that result from modifi-

cations (usually mutations) in a single gene occurring in all cells of the body.138 Such 

single gene diseases globally affect approximately 1% of all liveborn infants (Karson 

1991, cit. in Rollin 2002, p. 79; WHO 2014139). As a consequence and in sum, millions 

of people die worldwide due to monogenic diseases (ibid.). Monogenic diseases 

account for 7% of stillbirths and neonatal deaths (Karson 1991, cit. in Rollin 2002, p. 

79). Whilst more than one hundred genes were found in the human genome in the 

middle of the 1980s that were causally related to specific genetic diseases (Davies 

and Robson 1987, p. 247), several thousand single-gene disorders are currently 

known (Porteus et al. 2006, p. 1285; Plomin et al. 2008, p. 17). Probably more than 

10,000 exist.140 Among these single-gene diseases are severe forms like cystic fibro-

sis, sickle cell anemia, and Huntington's chorea/disease. In Europe and the United 

States, cystic fibrosis is the most common inherited genetic disease (Edelstein et al. 

2004, p. 600). Cystic fibrosis reduces the patient’s average life expectancy to less than 

40 years. Some 250,000 people in the world today will eventually develop the 

degenerative brain disorder called Huntington’s disease (Plomin et al. 2008, p. 5). In 

this disease, 

                                                 
137  This tomato example is taken from Burkhardt (2009, pp. 453f.). 
138  See World Health Organization (2014), http://www.who.int/genomics/public/geneticdiseases/en/ 

index2.html, 2014-03-12. 
139  http://www.who.int/genomics/public/geneticdiseases/en/index2.html, 2014-03-12 
140  http://www.who.int/genomics/public/geneticdiseases/en/index2.html, 2014-03-12 
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“afflicted individuals lose their ability to walk, talk, think, and reason. (…) (I)f 

one parent carriers the defective Huntington's gene, his/her offspring have a 

50/50 chance of inheriting the disease. (…) Everyone who carries the gene will 

develop the disease. (…) Children who are diagnosed with Huntington’s 

Disease do not usually live to reach adulthood.”141 

These forms of severe diseases occur in the presence of only a single “diseased” or 

altered gene. In the light of several hundreds of precisely located monogenic 

diseases (Plomin et al. 2008, p. 17) and the fact that certain diseases can be treated 

directly at their origins (Porteus et al. 2006, p. 1285), it does not come as a surprise 

that they are targeted for genetic intervention – by gene therapy, which is common 

today. According to the Gene Therapy Clinical Trials Database of The Journal of Gene 

Medicine,142 nearly 2,000 gene therapy clinical trials have been conducted up until 

2013. The most obvious application of gene therapy in order to restore normal 

function and, thus, cure the patient is the replacement of a defective gene with its 

functioning counterpart (Edelstein et al. 2004, p. 600). Take gene therapy in relation 

to choroideremia, for example. Choroideremia is an inherited genetic eye disease 

that eventually leads to blindness due to mutations in a specific gene (MacLaren et 

al. 2014, in press). Up until now, there has been no treatment. However, scientists 

recently discovered how to improve the sight of patients with choroideremia by 

undertaking a retinal gene therapy (ibid.) – that is, by “implanting” a normally 

functioning gene and, thereby, eliminating the defective one which causes the 

disease. Consequently, a person with such a defective gene will become blind if 

another single functioning gene does not replace this gene. Therefore, even single 

genes might have a great, determining influence on us. By using examples like the 

monogenic disease example here, I am not intending to say that we must never ever 

harm such an “ill-making” gene or that diseases like Huntington’s chorea are intrin-

sically good. For one, because the rule of nonmaleficence is a prima facie rule. Second, 

the presented examples shall primarily emphasize the idea that it is (at least: also) 

genes that are goal-directed entities. Whether it makes sense to prima facie morally 

consider single genes in practice and how (or if) this is possible will be dealt with 

further below. 

Behavioral genetics – Looking for genes influencing behavior 

Genes are also highly involved in animal behavior – including human behavior. For 

hundreds of years, animals like dogs have been specifically bred to reinforce certain 

behavioral or personality traits like an aggressive nature in pit bulls and Dobermans 

(Clark and Grunstein 2000, p. vii). There is powerful evidence that shows the signifi-

cance of genetic influence on behavior among the variable dog breeds; it is further 

supported by selection studies of laboratory mice (Plomin et al. 2008, p. 70). 

                                                 
141  http://www.who.int/genomics/public/geneticdiseases/en/index2.html, 2014-03-12; see also 

Plomin et al. (2008, p. 7) and Graw (2010, pp. 642f.). 
142  http://www.wiley.com/legacy/wileychi/genmed/clinical/, 2014-03-11 
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However, most humans probably hesitate “to acknowledge a similar role of genes 

in guiding human behavior” (Clark and Grunstein 2000, p. vii). That genes, in fact, 

have a significant influence in guiding behavior will be briefly highlighted by the 

following examples.  

Already in 1992, a single gene was found that is responsible for many of the early-

onset cases of Alzheimer’s disease (Plomin et al. 2008, p. 2). Although autism was 

taken to be environmentally caused by emotionally cold and dismissive parents or 

by brain damage until the 1980s (ibid., p. 1), “it is now considered to be one of the 

most heritable mental disorders (…) [yielding] heritability estimates greater than 90 

percent” (ibid., pp. 227f.). Several twin studies have shown that attention-deficit 

hyperactivity disorder (ADHD) is highly inheritable with no influence coming from 

the shared environment (Plomin et al. 2008, pp. 1, 230). That means that genes 

actually do contribute to human behavioral disorders like autism and ADHD. 

Genetics even plays a “surprisingly important”, “major” role across all behavioral 

traits (ibid., pp. 4, 356). This is highlighted by the fact that more than 250 single-

gene human disorders include cognitive disability among their symptoms – with 

Phenylketonuria (PKU) representing the “classic” example of a monogenic cause of 

severe cognitive disability (ibid., p. 170). In general, however, single genes by them-

selves are not very often responsible for human behavior (Clark and Grunstein 2000, 

p. 20; Plomin et al. 2008, p. 59). Usually, multiple genes are involved … as are various 

environmental influences (Plomin et al. 2008, pp. 59, 88). Although genetic factors 

actually “do play a very important role in human behavior” (Clark and Grunstein 

2000, p. 270), this does not mean that environmental influences are unimportant 

(Plomin et al. 2008, p. 357). “The conjunction between nature and nurture is truly 

and, not versus” (ibid., p. 358). Genetic factors are responsible for approximately 50 

percent of the total variance of measures of general cognitive ability; shared and 

non-shared environmental factors account for about 25 percent each (Plomin et al. 

2008, pp. 162f., 172). Therefore, notwithstanding that “for the most part, development 

is not hard wired in the genes” (Plomin et al. 2008, p. 48, emphasis added), the 

presented examples also show that genes, in fact, do play a significant role in every 

living entity, its appearance and its behavior.  

Language 

The final example which I will present here to exemplify the significance of genes 

and their difference-making abilities is the “language gene” FOXP2. Within 

humans, the inactivation of one FOXP2 allele results in an inherited, severe develop-

mental disorder of speech and language; people with such a mutated FOXP2 gene 

have substantial and multiple difficulties in expressing and understanding lan-

guage and grammar (Lai et al. 2001, p. 519; Enard et al. 2002, p. 871). It is assumed 

that the FOXP2 gene had catalyzed the evolution of language in humans approxi-

mately between 200,000 (Balter 2002, p. 1105; Enard et al. 2002, p. 871) and 55-42,000 

years ago (Coop et al. 2008, supplementary material). Whereas the related protein 
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of FOXP2 consists of 715 amino acids, only two of these amino acids differ in 

comparison to chimpanzees and gorillas (Enard et al. 2002, p. 869). That means that 

a single gene can make up a huge difference in lingual ability – both within the 

human species and beyond the species border.  

Genes as teleonomically structered entities 

I have chosen the above-introduced examples of stem cells, GMOs, monogenic dis-

eases, behavioral genetics, and language to highlight the idea that it is not necessar-

ily only individual organisms that possess a telos. In addition, such goal-directed enti-

ties can also be found on a “microscopic level”, namely, within single cells, in the 

genes containing the information for how the organism “should” look like one day 

and how it “should” behave – at least to a great extent.143 (I will deal with the poten-

tial allegation of “genetic determinism” further below.) When asking the question 

“What is it that makes a single cell developing into a whole organism?”, the answer 

my thesis proposes is that it largely lies in teleonomically structured “genes”. It is 

exactly these entities with their above-introduced inherent “activities” that let me 

call them teleonomic entities.  

I began Chapter 3 with providing (at least in my eyes) striking examples that 

highlight the significance, which genes – that are obviously goal-directed – play in 

the lives of individual organisms. In the following, I will additionally enter the same 

debate from a more theoretical perspective. 

According to John Avise (2001, p. 3), genes can be seen as the “proximate makers” 

of all organisms. Organisms can be regarded as “merely ephemeral vessels that 

evolved as a means of perpetuating DNA” (ibid., p. 4), that is, as a kind of “vehicle” 

or “survival machine” in which “replicators travel about” and that “houses” the 

replicators (Dawkins 1981, p. 571; 1982a, p. 82; 1982b, pp. 46f.; and 1989, p. 35).144 

                                                 
143  It has to be made clear here, that epigenetic factors might also have some influence in the develop-

ment of an organism. To what extent these factors actually influence the development of an 

organism, especially in relation to the influence of its genes, is still disputed. And because there 

is a huge amount of literature on this topic (in 2006 alone, for example, more than 1,600 scientific 

papers were published on epigenesis (Plomin et al. 2008, p. 291)), I cannot go through all these 

publications within the frame of this work to finally form my own opinion about this topic. I will 

therefore not enter this debate here. Instead, I will refer to the literature, e.g., Jablonka (2004), 

Haig (2007), Jablonka and Raz (2009), Champagne (2010), and Richards et al. (2010). It seems to 

be fair, however, to cite Mary Jane West-Eberhard (2003, p. vii) to sum up the discussion. Without 

focusing on the term epigenesis, she emphasizes that “the universal environmental responsive-

ness of organisms, alongside genes, influences individual development” (ibid., emphasis added). 

The important message for me in West-Eberhard’s quotation is – and what has been already clari-

fied above – that in most cases it is genetic as well as environmental influences, which let an 

organism develop. What I stress in this work is not the acknowledged influence of the environ-

ment on organisms but the genetic influence that I consider to be neglected in environmental 

ethical works until now. A rare exception I am aware of is Holmes Rolston’s 2006 paper. 
144 The distinction between “vehicles” and “replicators”, so Eldredge (1989, cit. in Hull and Wilkins 

2009, p. 19), has gained “broad acceptance” across evolutionary debates. 
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Waters (2008, p. 240) opines that it is a “fundamental truth that all biological pro-

cesses are ultimately directed or programmed by genes and DNA.”145 Organisms, 

understood as vehicles, ephemeral vessels, or “ferries” (Voland 2007, pp. 82f.), are 

programmed to preserve and propagate the replicators, that is, the genes that ride 

inside them (Dawkins 1982a, p. 295) – usually by proliferation. However, it is far 

from clear what a “gene” actually is. Therefore, a potential critique against my pre-

sented “gene-view” might be that the term “gene” is not clearly defined in the exten-

sive literature of philosophy of biology or that such things like genes simply do not 

exist. They might be just mental constructs … and mental constructs are rarely 

morally considerable. 

Allegation 1: There are no such things as genes. 

At least, it is far from clear what genes really are. 

Zachary Ernst (2008, p. 315) has nicely summarized the present-day prevalent philo-

sophical thinking about “genes” as follows: 

“Philosophers of biology have expressed great skepticism over the reality of the 

gene and the appropriateness of the traditional gene concept. (…) (A)s we sort 

out the complexities of molecular genetics, the realities of the mechanisms 

underlying inheritance quickly become further and further removed from the 

relatively simple and tidy picture provided by classical Mendelian genetics. (…) 

As the argument goes (…) the entire concept of the gene was merely a once-

useful idealization, but not one that we are obliged to keep around” (ibid.). 

Such thinking has probably influenced Ott’s statement (2010, p. 139) that “(a)lready 

the ontological and epistemic status of genes is far too unclear for one to ascribe 

interests to them” (my translation). Clarifying the term “gene”, which is not defined 

uniformly throughout biology and philosophy (and is sometimes abandoned alto-

gether146), is thus essential to the environmental ethic this work attempts to 

establish. This part will begin with an introduction to a common view on what 

genes are, that is, with a standard or traditional textbook definition of genes. It will 

be followed by some insights in the definitional problems with the term from a 

molecular science perspective. I will subsequently portray some proposed solutions 

to these problems found in the literature. Finally, I will present a definition of 

“gene” from a mainly evolutionary perspective. This interpretation of the term 

‘gene’ will then be used further on in this work. It will be shown that the before 

mentioned definitional problems are, in the end, close to irrelevant for the proposed 

theoretical conception. Before dealing with the question of how genes might be seen 

to have interests, it has to be clarified what genes are … and whether they really 

exist. 

                                                 
145 Moss (2003a, p. 2) emphasizes the obvious etymological link of genes with the word genesis. He 

(ibid.) suggests that “the very sense of being a gene is that from out of which other things arise.”  
146  See Keller and Harel (2007, cit. in Rheinberger and Müller-Wille 2010, p. 1). 
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What are genes? Do they really exist? 

A gene is classically (and that means: mostly) defined by a combination of the fol-

lowing three characteristics: 

1. Genes are the basic or fundamental (physical and functional) units of heredity/ 

inheritance,147 that is, that they are passed from parents to offspring. 

2. A gene is usually taken to be an ordered sequence of nucleotides located in a 

particular position on a particular chromosome.148 

3. A gene contains the information for building – or, in other words, encodes for 

– a specific functional product (usually a protein/polypeptide or an RNA 

molecule).149 

However, scientists do not use or define the term “gene” in a uniform or universally 

agreed upon way, and no consensus or standard view has been reached yet in 

answering the question about what a gene really is150 – neither by natural scientists 

nor by philosophers or historians of biology. Various definitions of the term exist 

(Gerstein et al. 2007, p. 669). Therefore, what ‘a gene’ exactly means has always been 

open to conflicting interpretations (Falk 1986, p. 133). The more that scientists, 

especially molecular biologists, have learned about genes, the less sure they are 

about what, if anything, a gene actually is.151 The situation is now so complicated 

and the basic concept of a gene so engrained, complex, and all-encompassing that 

hardly anyone knows how to define, understand and use the term ‘gene’ meaning-

fully and “correctly”.152 Because it is hard to define the clear-cut properties of a gene 

(Rheinberger and Müller-Wille 2010, p. 22), the gene has become “a curiously intan-

gible object, defying any straightforward definition” (Beurton et al. 2000a, p. i).153 As 

Waters (2009, p. 34) remarks, gene critics or skeptics argue that the gene concept 

might thus have “outlived its usefulness” because the term is both, too vague and 

                                                 
147 The Human Genome Project (undated, cit. in Rolston 2006, p. 474); Primer on Molecular Genetics 

(internet, cit. in Falk 2000, p. 330); Dawkins (1982a, p. 287); Avise (2001, p. 265); Agar (2002, pp. 

22f.); Nüsslein-Volhard (2004, pp. 24f.); Plomin et al. (2008, p. 414); Collins (2009a); Graw (2010, 

p. 820)  
148 The Human Genome Project (undated, cit. in Rolston 2006, p. 474); Primer on Molecular Genetics 

(internet, cit. in Falk 2000, p. 330); Dawkins (1981, p. 566); Avise (2001, p. 265); Mayr (2001, p. 286); 

Campbell and Reece (2003, Glossary); Nüsslein-Volhard (2004, p. 25); Collins (2009a) 
149 The Human Genome Project undated (cit. in Rolston 2006, p. 474); Primer on Molecular Genetics 

(internet, cit. in Falk 2000, p. 330); Dawkins (1981, p. 566); Maynard Smith and Szathmáry (1999, 

p. 173); Mayr (2000, p. 405); Avise (2001, p. 265); Wain et al. (2002, cit. in Gerstein et al. 2007, p. 

670); Snyder and Gerstein (2003, pp. 258, 260); Gerstein et al. (2007, p. 678); Plomin et al. (2008, p. 

414); Collins (2009b), Darden and Tabery (2010, p. 20) 
150 Dawkins (1981, p. 569 and 1989, p. 28); Beurton et al. (2000b, p. x); Darden and Tabery (2010, p. 

32); Graw (2010, p. 9); Rheinberger and Müller-Wille (2010) 
151 Beurton (2000, p. 295); Beurton et al. (2000b, p. x); Pearson (2006, p. 399) 
152 Beurton et al. (2000b, p. x); Fischer (2002, p. 94); Beurton (2005, p. 198); Gerstein et al. (2007, p. 

669); Griffiths and Stotz (2007, p. 85) 
153 Karen Eilbeck (cit. in Pearson 2006, p. 401), for instance, reports that it took 25 scientists two days 

to reach a definition of a gene that they could all work with. 
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too restrictive. These critics further argue, Beurton (2000, pp. 286, 296) and Waters 

(2009) subsume, that the gene is devoid of any special reality, that it is just a dummy 

term, a placeholder, simply a word for many different concepts. For some gene 

skeptics, a gene is “no longer a single entity but a word with great plasticity, defined 

only by the specific experimental context in which it is used” (Keller 2000, cit. in 

Gannett 2010, p. 22). Biological experimenters, it is said, often define genes accor-

ding to their own ends (Beurton 2000, p. 296). A ‘gene’ thus “became a different 

thing for every group of communicating persons” (Falk 1986, p. 164) and has been 

defined in different ways for different purposes (Dawkins 1982a, p. 287). Some 

scientists claim that it is now quite clear that reaching an unequivocal and universal 

consensus over the gene definition is impossible.154 According to Philip Kitcher (cit. 

in Rolston 2006, p. 476), talk of genes is merely a product of historical accidents and 

it frequently seems passé in molecular biological research. I will briefly sketch the 

reasons for such thinking in the following. 

From the late 1970s on, a series of discoveries by molecular biologists complicated 

the straightforward relationship between a single, discrete, concrete, and continu-

ous DNA sequence (“unit”) and its protein product or “trait”; in other words, they 

complicated the prevalent view that a gene is the fundamental unit that codes for a 

polypeptide.155 It has been shown that vast amounts of the functional RNA mole-

cules actually do not code for proteins and are not translated into polypeptides; for 

example, a gene can affect a variety of characters and can code for multiple proteins 

(pleiotropy), or a single trait can be influenced by a number of different genes at 

different loci (polygeny).156 In addition, many genes affect one another’s effects 

(Rolston 2006, p. 474). Finally, in view of the prevalent discontinuous structure of 

eukaryotic genes, “Russian doll” gene models are possible, “where one gene can be 

completely contained inside one or more introns of another gene without sharing 

any exonic regions” (Pesole 2008, p. 2).  

All these discoveries showed that the simple equation of a gene with an 

uninterrupted stretch of DNA coding for a polypeptide is scientifically insufficient 

because it no longer captures the complicated molecular-developmental details. The 

manifold phenomena, which strongly challenged the conventional gene view, 

include that genes are seen today as neither discrete nor continuous; neither do 

genes have a constant location nor clear-cut functions; nor do they have constant 

sequences or definite borderlines (Falk 1986, p. 169). For those who are interested in 

more details concerning these phenomena, I refer to Box 5 that presents the main 

problems that troubled the clear view on genes.157  

                                                 
154 Pearson (2006, p. 401); Pesole (2008, p. 4); Graw (2010, p. 9) 
155 Among many others, see, for instance, Falk (1986, p. 135); Beurton (2000, p. 293); Waters (2009); 

or Darden and Tabery (2010, p. 9). 
156 Pennisi (2003b, p. 1040); Beurton (2005, p. 205); Pearson (2006, p. 400); Rolston (2006, p. 474); 

Pesole (2008, p. 2); Plomin et al. (2008, p. 95); Portin (2009, p. 112); Waters (2009) 
157 More in-depth information concerning this topic is provided, for example, by Falk (1986, pp. 

164ff.); Fogle (1990, pp. 363ff.); Carlson (1991, p. 476); Beurton (2000, pp. 286ff.); Griffiths (2002, 
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In summing up the information concerning the problems of a clear definition for a 

‘gene’, let me cite Thomas Fogle (1990, pp. 366f.) who puts it this way: 

                                                 
p. 272); Pennisi (2003b, p. 1040); Beurton (2005, pp. 199ff.); Pearson (2006, pp. 399ff.); Rolston 

(2006, pp. 474ff.); Gerstein et al. (2007, pp. 671ff.); Griffiths and Stotz (2007, pp. 94f.); Kakuk (2008, 

p. 363); Pesole (2008, p. 2); Collins (2009b); Darden and Tabery (2010); Rheinberger and Müller-

Wille (2010); and Waters (2009). 

Overlapping genes: Genes are not always continuous stretches of DNA; the borders 

between genes might overlap one another so that two different amino acid chains “might 

be read from the same stretch of nucleic acids by starting from different points on the 

DNA sequence” (Darden and Tabery 2010, p. 9). “Sometimes it’s hard to tell whether a 

piece of code is a single gene or two that overlap” (Pennisi 2003b, p. 1040). 

Split genes/splicing: Genes do not necessarily form a continuous nucleic acid sequence; 

stretches of DNA are often split between coding regions (so-called exons) and non-

coding regions (introns) (Beurton 2000; Darden and Tabery 2010, p. 9). These genes-in-

pieces seem to be “the rule rather than the exception in eukaryotes” (Beurton 2000, p. 

294). 

Alternative splicing: A single genetic locus oftentimes codes for multiple different mRNA 

transcripts and produces multiple proteins (Gerstein et al. 2007, p. 671; Knight 2007, p. 

297; Collins 2009b). 

“Junk DNA” (or “intronic DNA” (Kakuk 2008, p. 123)): Especially in eukaryotes, large 

expanses of nongenic/non-coding elements exist between the exons (that is, coding 

regions) in their genome (Gerstein et al. 2007, p. 273; Darden and Tabery 2010, p. 9). A 

mere 2 percent of the genome involves protein-coding DNA (Plomin et al. 2008, p. 47).  

Pseudogenes (or “silenced genes” (Rheinberger and Müller-Wille 2010, p. 26)): Huge 

DNA stretches are called pseudogenes when they lack essential sequences for transcrip-

tion, that is, where no function can currently be assigned (Fogle 1990, p. 368; Carlson 

1991, p. 476; Rheinberger and Müller-Wille 2010, p. 26). They are derived from active, 

functional genes but are rendered nonfunctional, somehow broken and have lost the 

original functions of their parental genes (Beurton 2000, p. 293; Rolston 2006, p. 475; 

Gerstein et al. 2007, p. 275). 

Gene regulation: “(R)egulatory regions are now known which are arbitrarily far ‘up-

stream’ and ‘downstream’ of the ORF [Open Reading Frame] they regulate, and which 

are involved in the regulation of different ORFs that are not closely related to one 

another in function. Thus, (…) some genes direct the synthesis of proteins, some direct 

the synthesis of other molecules like structural RNAs and some have regulatory 

functions” (Griffiths 2002, cit. in Gerstein et al. 2007, p. 671) 

Transposons: In some cases, pieces of DNA lack a constant location. There are moveable 

(“transposable”) bits of DNA called transposons that move around actively in the genome 

modifying the expression of adjacent genes (Beurton 2000, p. 293; Rolston 2006, p. 475). 

Box 5: A list of the main problems and discoveries that troubled the clear view on genes 
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“(S)tructural regions can be shared, overlapping (…), nested, and even physic-

ally split. Introns may or may not be present, the same nucleotide sequence can 

be both coding and noncoding, alternative splicing can produce multiple 

products of translation, proteins from one transcript can have multiple func-

tions as either an intact structure or be cleaved into separate polypeptides, frame 

shifting can create a second translatable product from one nucleotide sequence, 

information crucial to gene expression can reside externally or internally with 

respect to a transcribed message (…). To place all of these under the rubric of 

being a ‘unit of inheritance,’ in some material sense, strains credulity.” 

Given all these problems, what might be the solution concerning the question about 

what a ‘gene’ is – if the term can be adhered to at all? Do we have to create a new 

terminology? Or do we have to further refine the existing gene terminology? Or do 

we have to separate several “independent” gene concepts? I will deal with these 

questions in the following part. 

Solving the problems with gene definitions: new terminology, ever-refined definitions, or 

multiple gene concepts according to the needed purpose? 

According to Portin (2009, p. 112), some scientists postulate that the concept of the 

gene is “dead”. Other scientists argue that a new terminology is needed to refine 

the gene concept. More than 50 years ago, Seymor Benzer claimed that the single 

term ‘gene’ should be better subdivided into and replaced by three terms: into cis-

trons (that is, “instrumental units of function/protein synthesis”), into recons (that is, 

“units of recombination”), and into mutons (that is, “units of mutations/ mutational 

change”).158 Jürgen Brosius and Stephen Jay Gould (1993) also introduced new terms 

as alternatives to the problematic ‘gene’ terminology, namely, nuons, potonions, 

naptonions, and xaptonuons. Some skeptics of the gene terminology argue that  

“biology would be improved if biologists stopped talking about ‘genes’ and 

restricted themselves to terms designating molecular units such as nucleotide, 

codon, coding region, promotor region, and so on” (Waters 2009, p. 35). 

Other authors try to refine the existing gene-definition in relation to the latest dis-

coveries in molecular biology. Nowadays, we can read refined gene definitions like, 

for instance, the one of Pesole (2008, p. 3) who defines a gene as  

“a discrete genomic region whose transcription is regulated by one or more 

promoters and distal regulatory elements and which contains the information 

for the synthesis of functional proteins or non-coding RNAs, related by the 

sharing of a portion of genetic information at the level of the ultimate products 

(proteins or RNAs).” 

The Sequence Ontology Consortium (Pearson 2006, cit. in Gerstein et al. 2007, pp. 

670f.) calls a gene a  

                                                 
158 Dawkins (1981, p. 569 and 1982a, pp. 81, 86); Beurton (2000, p. 292); Falk (2000, p. 327); Griffiths 

and Stotz (2007, p. 92) 
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“locatable region of genomic sequence, corresponding to a unit of inheritance, 

which is associated with regulatory regions, transcribed regions and/or other 

functional sequence regions.” 

Portin (2009, p. 115), to come to an end, proposes the following definition of a gene, 

which he calls the relational or systemic view of the gene:  

“The gene is a union of genomic sequences and the regulatory factors associated 

structurally or functionally with them. The gene, together with other genes, and 

being part of the genotype, residing in the DNA (or RNA) sequence of the 

genome, or inherited in extra-genomic fashion, determines the norm of reaction. 

The norm of reaction affects, in collaboration with the environment in which the 

organism at a given time finds itself, the phenotype of the organism. Moreover, 

the activity of the individual itself plays a part in the development of the 

phenotype, as if the individual is part of the environment of the genotype.” 

Despite these theoretically more correct definitions, it seems that every refinement 

incorporates a significant loss in clearness and “manageability”. Who wants to deal 

with such definitional monsters? Is there really an urgent need for such refinements 

that hardly any layperson understands?  

Some natural scientists and, especially, philosophers of biology present several 

different gene concepts (“multiple gene concepts”) which are characteristic for the 

different research fields and which serve different scientific purposes. It is a wide-

spread distinction in gene terminology to see genes in the light of either classical 

genetics or molecular genetics (Rheinberger and Müller-Wille 2010, p. 32). Waters 

(2006, p. 201) further enlarges this by restricting the gene debate to three main 

perspectives, that is, to see the gene from a classical genetic, molecular genetic, or 

evolutionary perspective. Close to Waters’ perspective is that of Rolston (2006, p. 472) 

who also distinguishes three perspectives on a gene, although with a different ter-

minology: the Mendelian gene,159 the molecular gene,160 and the cybernetic gene.161 

Griffiths and Stotz (2007, pp. 98f.) suggest that there are at least three relevant 

conceptual answers to the question about what a gene is. They use the following 

gene concept terminology: the traditional, instrumental gene concept,162 the post-

genomic molecular gene concept,163 and the nominal gene concept.164 Whereas Falk 

(2000, pp. 339f.) differentiates four ways165 that genes may be discerned (genes as 

                                                 
159 ‘Genes’ as units of inheritance lined up along a chromosome, as segments of a chromosome that 

produced a characteristic effect in the organism (Rolston 2006, p. 473). 
160 ‘Genes’ as the physical regions of the DNA “containing the base-pair triplets that translated into 

the functional protein that produced the trait under consideration” (Rolston 2006, p. 474). 
161 ‘Genes’ as cybernetic units or information fragments: “What is conserved is not the matter, not 

the organism, not the somatic self, not even the genes, but a message that can only be conserved 

if and only if it is distributed, disseminated” (Rolston 2006, p. 480). 
162 when relationships between genotype and phenotype are under investigation 
163 not defined by structure but “by the way DNA sequences are used in particular cellular and 

broader contexts” (ibid.) 
164 specific DNA sequences annotated by researchers as genes for structural reasons 
165 In an earlier, influential publication, Falk (1986) distinguishes five forms of genes and gene 
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abstract entities,166 material structural entities,167 functional biological entities,168 and 

generic operational entities169), Weber (2005, cit. in Waters 2009, p. 30) even identifies 

six different gene concepts. Among the newer gene concepts, which are well 

discussed in the literature, are those of Lenny Moss (2003a,b, 2006). Moss (2003b, p. 

58) identifies two fundamental gene concepts underlying current scientific usage. 

In the first one, which he calls Gene-P concept, genes are defined in relation to 

phenotype; in the second one, called Gene-D concept, genes are defined at the 

molecular level with respect to DNA sequence.170 The Gene-P embraces an 

instrumental preformationism; it is a type of DNA sequence that is defined by its 

predictive relationship to a phenotype or, more simply, predicts phenotypes or 

phenotypic traits (for example, the BRCA-1 gene “for” breast cancer, the gene “for” 

cystic fibrosis, the gene “for” blue eyes, or the gene “for” Marfan syndrome).171 Such 

Genes-P, that is, genes “for” phenotypes, can be found “where some deviation from 

a normal sequence results with some predictability in a phenotypic difference” 

(Moss 2003a, p. 45). The Gene-P is, thus, “an abstract difference maker methodolo-

gically treated as an independent atomic unit” (Moss 2003b, p. 63, emphasis added). 

But, says Moss (2003a, p. xiv), the Gene-P predicts phenotypes “only on an instru-

mental basis where immediate medical and/or economic benefits can be had.” In 

general, it is still a useful concept to speak of genes as if they were determining 

phenotypes although, strictly speaking, it does not because “it merely predicts what 

the organism is likely to do” (Moss 2003b, p. 60). To the contrary, the gene of 

epigenesis,172 that is, the Gene-D in Moss’s terminology, has to be understood as a 

gene that is defined by its molecular, nucleic acid sequence that provides possible 

templates for RNA and protein synthesis.173 A Gene-D refers to a developmental 

resource (hence the “D”) that is indeterminate in itself with respect to organismal 

phenotypes. Instead, it acts as a developmental resource for the production of some 

molecular product.174 

                                                 
concepts, respectively: the ‘instrumental gene’, the ‘material gene’, the ‘holistic gene’, the ‘DNA 

gene’, and the ‘bewildering gene’.  
166 used by population geneticists 
167 gene as discrete stretch of DNA sequence with some integrity and continuity in function and/or 

history; such a concept can hardly be maintained 
168 gene as functional entity, derivative of reproduction as basic process of living matter 
169 meaningless/misleading to identify such entities on an ontological basis 
170 For more information on Moss’s Gene-P/Gene-D concept, see Moss (2003a,b, 2006) or some of the 

many summaries about Moss’s theory (e.g., Griffiths 2002; Borry 2004; Stegmann 2005; Griffiths 

and Stotz 2007; Knight 2007; Kakuk 2008; Darden and Tabery 2010, pp. 30f.; Gannett 2010). 
171 Griffiths (2002, p. 279); Moss (2003a, p. xiv and 2003b, pp. 59ff.); Borry (2004, p. 75); Moss (2006, 

p. 528); Griffiths and Stotz (2007, p. 99); Knight (2007, p. 297); Kakuk (2008, p. 365); Darden and 

Tabery (2010, pp. 30f.); Gannett (2010) 
172 Epigenesis defined as “the theory of the progressive, step-wise acquisition of adapted form 

during the developmental life history of an organism” (Moss 2003a, p. 6). 
173 Moss (2003a, pp. xiv, 46 and 2003b, p. 60); Borry (2004, p. 75); Moss (2006, pp. 528ff.); Gannett 

(2010); Kakuk (2008, p. 365); Darden and Tabery (2010, p. 31) 
174 Griffiths (2002, p. 279); Moss (2003a, p. 46 and 2003b, p. 60); Knight (2007, p. 298) 
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Acknowledging various existing gene concepts, definitional refinements, and 

terminological difficulties, is the gene terminology “dead”? In general, I think not. 

Although parts of the current molecular usage of the term ‘gene’ remain theoretically 

incoherent, it is still a practically applicable term and the gene is still a useful concept 

(see also Knight 2007, p. 293 and Kakuk 2008, p. 364). I agree with Knight (2007, p. 

293) in that reports of the death of the gene (and gene concepts, respectively) are 

greatly exaggerated. For instance, consider the definition of ‘gene’ by Gerstein and 

co-workers (2007, p. 677). According to them (ibid.), a gene is best understood as  

“a union of genomic sequences [DNA or RNA directly] encoding a coherent set 

of potentially overlapping functional products [either RNA or protein]. (…) In 

simple cases where the gene is not discontinuous or there are no overlapping 

products, our definition collapses to the classical version of being a DNA 

sequence that codes for a protein or RNA product.” 

I wish to stress the second half of the quotation where Gerstein and colleagues argue 

that in simple cases their definition collapses to the classical version, namely, that a 

gene is “a DNA sequence that codes for a protein or RNA product.” This let Carlson 

(1991, p. 478) rightly claim that, practically, all “new” definitions of the gene and all 

the proposed “new” gene concepts actually do not destroy the basic truth of the 

central dogma of the gene concept, namely, “(i)nformation for making proteins in 

cells does flow from DNA to mRNA to protein” (ibid.). Especially from an ethical 

or evolutionary point of view, it simply does not make sense to deflate a gene 

concept “down to where it can be aliquoted onto a 96 well plate and analyzed spec-

trophotometrically” (Moss 2006, p. 531). That would be no help for understanding 

the question of what a gene is. Although such an understanding might help to solve 

“narrow and primarily technical problem[s] in conceptual microanalysis” (ibid., p. 

532), this view is somehow “divorced from all of those big questions about life that 

had ever made genetics an exciting enterprise” (ibid.) – like those questions about 

evolution and morality that are dealt with in the present work. Because geneticists 

would simply not know how to have a conversation without utilizing the word 

(Collins 2009b), they usually “remain quite comfortable speaking of genes” (Rolston 

2006, p. 477). If no single gene concept was making any sense and no gene concept 

was actually referring to anything in the world, Ernst (2008, pp. 315f.) correctly 

emphasizes,  

“then one might be surprised to find reports of the discovery of genes being 

made with increasing frequency. (…) (V)ast computational, financial, and 

human resources are now being used in the hunt for genes.” 

Before stating how I define the term ‘gene’ in this work, I will first pick up the 

second point of Ernst’s quotation concerning genes and finances. One of the specific 

goals at the outset of the Human Genome Project was to identify all genes in the 

human genome (Gannett 2010). The total cost for this project was estimated to be 
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around US$3 billion.175 That means that a tremendous amount of money has been 

spent on gene research. We can be sure that no one would pay billions of dollars for 

something that simply does not exist. As an example, Table 1 below shows some 

species’ approximate numbers of genes. The list of organisms’ gene numbers show 

that most scientists confirm that “something” like genes actually do exist – whether 

the definition of a ‘gene’ is bullet-proof or not. Scientists just use and apply the term 

‘gene’ – and usually know they are talking about. 

How many ‘genes’ do organisms have? 

As stated, huge amounts of money have been spent so far to determine how many 

‘genes’ certain species possess. It has to be noted that the way the number of genes 

was estimated or even counted is not identical for all figures. This makes direct and 

fully exact comparisons difficult. However, most studies (like the one of the 

International Human Genome Sequencing Consortium (2004) and of Church and 

colleagues (2009)) counted genes as protein-coding stretches of DNA. The intention of 

including Table 1 below is twofold. For one, as noticed above, the table’s content 

shall highlight that many scientists obviously do know what genes are.176 The 

presentation of such exact numbers of genes like 22,782 for cows emphasizes this 

point. In addition, Table 1 shall also highlight, despite its problems of direct compa-

rison, that the “higher developed”, or in other words: the more complex an entity is 

(like a mammal) does not imply that the organism’s genome proportionally includes 

a higher number of genes (Kast 2005, p. 31). The comparison of the gene numbers 

of humans and rice impressively shows this: Although the total number of genes in 

humans is about twice that of the fruit fly Drosophila, it is only around a third that 

of rice (Hughes et al. 2004, pp. R368f.). Hawkins (2002, p. 71) speculates, “To those 

always looking for ‘human uniqueness’ and also of the ‘more is better’ persuasion, 

[these new figures] must have been something of a disappointment.” Darden and 

Tabery (2010, p. 14) add that these results were probably “shocking” for many 

people because 

“in contrast to early assumptions that gene-number correlated with organismal 

complexity, it turned out that neither organismal complexity nor even position 

on the foodchain was predictive of gene-number” (emphasis omitted). 

Despite the fact that the number of genes in rice is approximately 3-5 times that of 

humans and fruit flies (see Table 1 below), it is hard to argue that rice is 3–5 times 

as complex as humans or fruit flies (Hughes et al. 2004, pp. R368f.). Whatever the 

estimate of the number of genes is, the bare figure obviously underestimates the 

organismal complexity like that of humans because several genes encode many dif-

ferent functions in different tissues (Lee 2003, p. 197). What counts concerning the 

                                                 
175 Mahowald (2000, p. viii); Gannett (2008, p. 451 and 2010, p. 4); Graw (2010, p. 619) 
176  If they did not know what genes are – how could they have identified and counted them? 
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Tab. 1: Number of genes in some selected living organisms’ genomes 

(ranked by the number of genes, from lower to higher) 

Organism 
Number of different genes 

in the organisms’ genome 
Source 

a bacterium 

(Aquifex aeolicus) 
1,521 Penzlin 2009, p. 5 

“malaria parasite” 

(Plasmodium spec.) 
~5,500 

Carlton et al. 2008; Winzeler 

2008 

human body louse 

(Pediculus humanus humanus) 
10,773 Kirkness et al. 2010 

tsetse fly 

(Glossina morsitans morsitans) 
12,308 

International Glossina Genome 

Initiative 2014, pp. 380f. 

fruit fly 

(Drosophila melanogaster) 
13,000-13,601 

The Arabidopsis Genome Initia-

tive 2000; Szathmáry et al. 2001, 

p. 1315; Hawkins 2002, p. 71; 

Hughes et al. 2004, pp. R368f. 

yellow fever mosquito 

(Aedes aegypti) 
15,419 Nene et al. 2007, p. 1720 

nematode / roundworm 

(Caenorhabditis elegans) 
18,000-19,099 

The C. elegans Sequencing Con-

sortium 2000, cit. in The Arabi-

dopsis Genome Initiative 2000, 

p. 798; Szathmáry et al. 2001, p. 

1315; Hawkins 2002, p. 71 

dog 

(Canis [lupus] familiaris) 
18,213-19,756 

Lindblad-Toh et al. 2005, p. 809; 

Demuth et al. 2006, p. 2; Pontius 

et al. 2007, p. 1678 

cat 

(Felis catus) 
20,285 Pontius et al. 2007, p. 1676 

western clawed frog 

(Xenopus tropicalis) 
20,000-21,000 Hellsten et al. 2010, p. 634 

house mouse 

(Mus musculus) 
20,210-22,011 

Waterston et al. 2002, p. 537; 

Church et al. 2009, pp. 2, 5, 12 

chimpanzee 

(Pan troglodytes) 
20,947-21,465 

Demuth et al. 2006, p. 2; Pontius 

et al. 2007, p. 1678 

human 

(Homo sapiens) 

19,042-22,763                   

(-25,000) 

Hughes et al. 2004, pp. R368f.; 

International Human Genome 

Sequencing Consortium 2004, p. 

943; Demuth et al. 2006, p. 2; 

Pontius et al. 2007, p. 1678; 

Church et al. 2009, pp. 2, 5, 12; 

Ensemble undated, cit. in 

Gerstein et al. 2007, p. 669 

rat 

(Rattus spec.) 
22,557-22,573 

Demuth et al. 2006, p. 2; Pontius 

et al. 2007, p. 1678 

cow 

(Bos primigenius spec.) 
22,782 Pontius et al. 2007, p. 1678 

(continued) 
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(Tab. 1 continued) 

mustard plant 

(Brassica spec., Sinapis spec.) 
26,000 Hawkins 2002, p. 71 

thale or mouse-ear cress 

(Arabidopsis thaliana) 
25,498-27,000 

The Arabidopsis Genome 

Initiative 2000; Szathmáry et al. 

2001, p. 1315; Kast 2005, p. 31 

mouse 

(Mus spec.) 
24,174-31,093 

Demuth et al. 2006, p. 2; Pontius 

et al. 2007, p. 1678; Darden and 

Tabery 2010, p. 14 

“water flea” 

(Daphnia pulex ) 
≥30,907 Colbourne et al. 2011 

rice 

(Oryza sativa) 
32,000-62,435 

Goff et al. 2002, p. 92; Yu et al. 

2002, p. 89 [concerning O.s. ssp. 

indica]; Hughes et al. 2004, pp. 

R368f.; Darden and Tabery 2010, 

p. 14 

genetic complexity of a biological organism is also the interrelationship or inter-

activeness between the organisms’ genes (Szathmáry et al. 2001; Lee 2003, p. 198). 

“In other words,” Hughes and colleagues (2004, pp. R368f.) conclude, “it’s not so 

much what you have, but what you do with what you have, that matters.” 

How to proceed with the definitional problems concerning genes? 

Having sketched some ideas concerning the problems with the usage of the term 

‘gene’, how shall we proceed in developing an environmental ethical theory based 

on moral consideration of inherently goal-directed entities? I have mentioned before 

that it might be the case that it is, strictly speaking, neither mainly nor only individual 

organisms that possess a telos qua organism but that the telos of organisms is to a 

high degree that found in the organism’s genes. Hence, should these entities really 

be called ‘genes’? Will not the whole theory collapse if the term ‘gene’ is not clearly 

and homogeneously defined? It will be argued and reasoned in the following that 

it will not. First, let us consider comparable definitional problems as with terms like 

‘life’, ‘love’, ‘reality’, ‘species’, or ‘ecosystem’. 

We usually have a pretty clear idea about what a species is, meaning, that a dog 

is not a cat is not a mouse and that the giant panda (Ailuropoda melanoleuca) is an 

endangered species (Lü et al. 2008) while the stinging nettle (Urtica dioica) is not. 

Nevertheless, a wide variety of definitions of ‘species’, species concepts and prob-

lems with defining ‘a species’ exist.177 We will deal with this problem in more detail 

further below. Stotz and co-workers (2004, fn ii, p. 35) compare the like problematic 

status of different ‘species concepts’ with that of different ‘gene concepts’ in biology 

                                                 
177 See, for example, Mayr (1970 and 1991); Bartels (1996); Graft (1997); Horvath (1997); Hendry et al. 

(2000); Avise and Walker (2000); Levine (2001); Rolston (2001); Stamos (2002); Reydon (2003); 

Wilkins (2003); Brogaard (2004); Crane (2004); Ereshefsky and Matthen (2005); Mahner (2005); 

Hey (2006); Richards (2007 and 2008); and Ereshefsky (2010). 
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– like the above mentioned evolutionary, Mendelian, or molecular ones. As with the 

term ‘species’, which also encompasses a multitude of somehow incompatible 

definitions, Knight (2007, p. 300) cautions that “it may not be important to know 

what the precise meaning of ‘gene’ is.” The same is true, for instance, for a term like 

‘life’. We can normally distinguish something inanimate from a living organism, a 

dog from a wok, a sow from a plough, and a tick from a brick. Despite this, on an 

abstract, theoretical level, hardly any single definition of ‘life’ exists that is not 

somehow problematic on a highly meticulous and abstract level of thought.178 

Moreover, as a last example in this row of thought, consider the term ‘ecosystem’. 

Although ecosystems can hardly be delimited with clear boundaries or defined by 

reliably present characteristic processes (such as succession, equilibrium, and the 

like), ecosystems still have fairly distinct parts that do interact in characteristic 

patterns and about which people can think profitably and more or less concordantly 

(Rolston 2006, p. 477). Ernst (2008, pp. 315f.) correctly points out that  

“(n)owhere else in science do we argue that an entity does not exist, merely on 

the basis of observing that its original conception is in error. For example, we 

do not argue that the atom does not exist, merely because there is nothing 

answering the description of an ‘indivisible thing’. (…) (I)t would be bizarre to 

abandon the term atom merely because atoms have been split, or because they 

do not look like little solar systems with electrons orbiting a nucleus.”  

Out of this reason and because of the comparability with the problem of defining a 

gene, Ernst (ibid.) concludes that “of course, (…) contemporary research empha-

tically does assume that genes exist” (emphasis added). All the introduced terms – 

gene, species, life, ecosystem, and atom – have in common that they “defy adequate 

definition when relentlessly pursued through all their subtleties and complex 

exceptions” (Carlson 1991, p. 475). Nevertheless, what has already been pointed out 

above is that such terms are essential and helpful because no normal conversation 

would be possible “if each term were to bear its load of nuances and logical traps” 

(ibid.). The language about ‘genes’ can be kept up, quoting Rolston (2006, p. 477), 

“because it does make a helpful (...) reference to different modular units on the 

genome that interact in maintaining the living organism and are transmitted in 

heredity.”  

Despite the partial fuzziness and inaccurateness inherent in the gene-termino-

logy, I conclude that the application and usage of the term ‘gene’ as such will not 

render my proposed, on its abstract level “gene-centered” environmental ethical 

theory moot. The whole proposed theory will not collapse by the subtleties and 

problems connected to the term ‘gene’ because what I am focusing on is the idea of 

the ‘gene’ from an evolutionary perspective – and not the term itself. In the subse-

quent part, I will argue that genes are best viewed from an evolutionary point of 

view to better understand their role in teleonomically organized entities and, 

                                                 
178 See, for example, Haldane ([1949] 2007); Margulis and Sagan (1995); Schark (2005); Toepfer (2005); 

and Johnson (2011, Ch. 6). 
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finally, ethics. Instead of trying to discover where single genes and the respective 

DNA sequences are exactly located in the genome, where they start and stop – as 

molecular genetics does –, we should better focus on the question about what 

“roles” and “functions” genes play (Rolston 2006, p. 479), in brief, what genes are 

for. For this, no view on the gene is better suited than the evolutionary point of view, 

which has been already introduced in Chapter 1.  

What are genes for? 

At first glance, we may presume that our primary goal as an entire human entity is 

our personal survival. Yet, we actually do many things that jeopardize our survival 

(Alexander 1987, p. 38). In addition, if natural selection had been maximizing life 

spans then why are the lifetimes of most organisms extremely short and not as long 

as those of redwood trees (ibid.)? What follows can be nicely summarized by a 

quotation from Richard Alexander (ibid.): 

“The theory of lifetimes most widely accepted among biologists is that indivi-

duals have evolved to maximize the likelihood of survival of not themselves, 

but their genes, and that they do this by reproducing and tending in various 

ways offspring and other carriers of their own genes – descendant and non-

descendant relatives. In this theory, survival of the individual – and its growth, 

development, and learning – are proximate mechanisms of reproductive 

success, which is a proximate mechanism of genetic survival. Only the genes 

have evolved to survive.” 

We, as humans, and all other living beings are biological products of evolutionary 

processes, and, as such, can be seen as “physical expressions of genes” (Avise 2001, 

p. vi). A case in point of this idea is the above-portrayed zygote and stem cell exam-

ple. During the development of an organism, suites of genes (and encoded RNA 

and protein molecules) direct and “guide” the molecular development that finally 

produces a functional multicellular organism (Avise and Ayala 2007, p. 8564; Hull 

and Wilkins 2009). To think about genes and the role of genes, respectively, we may 

ask the question:  

“What causes all the cells to differentiate in the way that they do so a healthy 

child with a head, trunk, arms, and legs, with a brain, heart, and all the other 

organs comes into being and begins to speak and to think?” (Penzlin 2009, pp. 

1f.).  

To give an answer to this question from an evolutionary perspective, it is genes in 

genomes that contain the “information”, a kind of “program of instructions”, or an 

“instruction manual” necessary for making the whole organism.179 The develop-

ment of organisms is driven by their genes, which, together with the cytoplasm, 

represent something we might think of as a “blueprint” (Svendsen 2002, p. 7) or 

                                                 
179 See, for instance, Ruse (1998, p. 18); Agar (2002, pp. 22f.); Bürglin (2006, p. 34); Hull and Wilkins 

(2009); and Penzlin (2009, p. 18). 
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“bauplan” for the developing organism (Nüsslein-Volhard 2004, pp. 24f.).180 The 

DNA can be seen as a “master database” for the cell and the coded sequence of DNA 

as the part which “controls what goes on in the cell” (Dawkins 2004, p. 571). Genes 

and DNA can be viewed as those structures which “direct all basic life processes by 

providing the information specifying the development and functioning of organ-

isms” (Waters 2009, p. 36). The needed information for this task is encoded in the 

nucleotide sequences comprising genes and DNA – the so-called “genetic infor-

mation” (ibid.). That this genetic information “is first ‘transcribed’ into RNA, then 

‘translated’ into proteins and finally ‘expressed’ in the development and func-

tioning of organisms” (ibid.) is not primarily relevant for understanding the pivotal 

idea of what genes are and what they “do” from an evolutionary perspective. In 

contemporary organisms, the information that “tells” the cell how to build proteins 

and how to make our bodies function and operate is encoded in the DNA (Cech 

1995, p. 19).  

Genes as difference makers 

In this section, I will finally answer the question what I consider the best way to 

understand what genes are. The argumentative path followed in this work is to 

define genes in terms of the role they play in evolution.  

According to George C. Williams (1966, p. 25), an “evolutionary gene” can be 

defined as any portion of chromosomal material “for which there is a favorable or 

unfavorable selection bias equal to several or many times its rate of endogenous 

change.” Such an evolutionary gene potentially lasts for enough generations 

(usually in the form of copies) to serve as a unit of natural selection (Dawkins 1982a, 

pp. 89, 287 and 1989, pp. 28, 33, 36). From this perspective, genes are entities whose 

differences among each other have to result in or have to be correlated with certain 

physical or phenotypic differences among organisms that subsequently can be 

detected and targeted by natural selection when perpetuated through popula-

tions.181 This kind of reasoning neither includes nor depends upon ideas about the 

material make-up of genes; it depends neither upon how genes are actually replicated 

nor upon how differences in genes bring about differences in phenotypic traits 

(Waters 2006, p. 203; 2008, p. 242; 2009). It only depends upon the idea that, citing 

Waters (2009, p. 7), 

                                                 
180 Some scientists caution that the “powerful metaphors about genes as being “blueprints” [and 

“bauplans”] for the organism” (Kakuk 2008, p. 365) are misleading. Dawkins (1981, p. 567) him-

self, for instance, argues that “(t)he genetic code is not a blueprint for assembling a body from a 

set of bits; it is more like a recipe for baking one from a set of ingredients.” See also Moss (2003a, 

p. xiv) for a further critique concerning the usage of the blueprint terminology. I will not yet enter 

this debate. 
181 See, for example, Beurton (2000, p. 301 and 2000, cit. in Falk 2000, p. 335 and in Griffiths 2002, pp. 

277f., 286); Gilbert (2000, cit. in Rheinberger and Müller-Wille 2010, p. 25); Beurton (2005, pp. 

205ff.); and Waters (2009). 
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“copies of the gene are distributed from generation to generation and that the 

difference in the gene (…), whatever this difference is, causes the phenotypic 

difference (…) in particular genetic and environmental contexts.” 

In other words, a gene is “what makes a difference” (Beurton 2005, p. 209). So genes 

can be seen as “difference makers”, an argumentation emphatically proposed and 

followed by many including Kenneth Waters (2006, 2008, and 2009).182 The “differ-

ence making principle” (gene differences cause differences in phenotypes) can be 

ascribed to genes in classical genetics as well as in molecular biology (Waters 2006, 

pp. 203ff.; 2008, pp. 242ff.; and 2009) and, thus, may help to overcome the scientific 

dispute about what genes really are. From the difference making perspective, we 

can now refer to “genes for X” (like genes for monogenic diseases; see above) if 

substitutions on a chromosome – given a relevant environment – would lead to a 

difference in the X-ishness of the phenotype (Sterelny and Kitcher 1988, p. 348; see 

also Dawkins 2002, p. 263). “(T)his does not necessarily mean that the function of 

the gene is to produce eye color or that the gene is ‘directing’ the production of eye 

color” (Waters 2006, p. 202) as has often been used misleadingly in classical genetics. 

Already more than thirty years ago, Richard Dawkins (1981, p. 567) made this point 

clear by the subsequent analogy: 

“If we follow a particular recipe, word for word, in a cookery book, what finally 

emerges from the oven is a cake. We cannot now break the cake into its 

component crumbs and say: this crumb corresponds to the first word in the 

recipe; this crumb corresponds to the second word in the recipe, etc. (…) (T)here 

is no one-to-one mapping from words of recipe to ‘bits’ of cake. The whole 

recipe maps on to the whole cake. But suppose we change one word in the 

recipe; what now emerges from the oven is a different cake, different through its 

whole substance. If we have 100 cakes baked according to the first version of 

the recipe and 100 cakes baked according to the second version of the recipe, it 

will be possible to say: although there is no one-word-one-crumb mapping from 

recipe to either cake, it is true that a one word difference between these two 

recipes is solely responsible for the only consistent differences between this set of 

100 cakes and that set of 100 cakes” (emphases added). 

Out of this analogy, Dawkins (ibid.) concludes that gene-scientists are less con-

cerned with mapping “one gene one bit-of-animal” than with mapping “one gene-

difference one animal-difference” (emphases added). To translate the bakery-meta-

phor into ecology, Dawkins uses a classic from ecology to highlight his point – the 

change from lighter to darker coloration of the peppered moth Biston betularia in 

industrial areas.183 It has been said that a particular major “gene for” dark coloration 

in this moth has increased in frequency in industrial areas (Kettlewell 1973, cit. in 

                                                 
182 Sara Schwartz (2000) puts emphasis on the ‘difference’ criterion by calling this interpretation of 

genes the “differential concept of the gene”. 
183  Concerning this so-called “industrial melanism”, see, for instance, Grant (2009, pp. 652ff.) or 

Graw (2010, pp. 510f.). 



101 

 

 

Dawkins 1982a, p. 92). But we have to admit, Dawkins (1982a, pp. 92f.) correctly 

cautions, 

“that this gene is only one of thousands that are necessary in order for the dark 

coloration to show itself. A moth cannot have dark wings unless it has wings, 

and it cannot have wings unless it has hundreds of genes and hundreds of 

equally necessary environmental factors. But this is all irrelevant. The difference 

between the carbonaria and the typica phenotype [of the peppered moth] can still 

be due to a difference at one locus, even though the phenotypes themselves could 

not exist without the participation of thousands of genes” (emphases altered). 

Thus, we should agree with Dawkins (1982a, p. 92) that “whenever a geneticist 

studies a gene ‘for’ any phenotypic character, he is always referring to a difference 

between two alleles” (emphasis added). Peter Beurton, for example, is a contempo-

rary proponent of this theory. For him, genes are the smallest collections of genetic 

elements that underlie single adaptive differences between organisms and that are 

thus a target of natural selection (Griffiths 2002, p. 276). It is genes that are the 

“canonical objects of evolutionary theory” because changes in gene frequencies are 

“the ‘normal form’ in which selection, inbreeding, mutation, migration and sam-

pling errors are represented” (Falk 1986, p. 147). Evolutionary mechanisms only act 

upon some functional sequences of DNA; to understand ‘genes’ and to determine 

which sequences count as genes,  

“we may need to look to the evolutionary history of the species in question – 

and indeed, such a historical perspective may give philosophers of biology 

exactly the resources they need to disambiguate the gene concept” (Ernst 2008, 

p. 317).  

For the purpose of the present work, it seems to be most helpful to understand the 

gene in its difference-making, functional sense – and not in its complex biochemical 

or molecular sense. Following Carlson (1991, p. 478),  

“One does not need to be an expert in genetic transcription and translation to 

convey to a family the risks they face when a grandparent is diagnosed as 

having Huntington disease.” 

If someone has headaches with my usage of the word ‘gene’, I could offer to replace 

this term with a new one, as for instance Dawkins (1981, p. 570 and 1982a, p. 86) was 

willing to do by introducing the term ‘genetic replicator’ instead of ‘gene’. But I 

doubt that this is necessary – in the same way, as we nowadays still use terms like 

ecosystem, species, life and atom, although these terms are neither defined 

equivocally throughout the literature nor are they universally agreed upon. I, thus, 

hope to have shown that the adherence to the gene terminology is reasonable. 

Genetic determinism? 

I will now come back to the potential allegation that such a view as presented here 

is genetically deterministic. The above statements may seem as if I were claiming 
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that our genes determine everything we do. This would be disastrous from a moral 

perspective since even morally bad actions would not be wrong anymore because, 

so the argument might run, we would be just driven by our genes and not by our 

moral agency as human persons. 

Allegation 2: Do you really want to tell us that genes determine everything? 

Before answering this question, it has to be clarified what “genetic determinism” 

really means or what I, at least, take the term to imply. According to Kaplan (2000, 

cit. in Gannett 2010, p. 34), three different ways should be separated on how to 

understand “genetic determinism”: The term might imply that (I) everything about 

us is predictable and based on our genes; moreover, it could also mean that (II) all 

our traits are impervious to environmental changes; finally, genetic determinism 

could be seen as (III) something where our traits are “in some sense primarily, even 

if not wholly, genetic” (Gannett 2010, p. 34).  

It is obvious that (I) is trivially false. There is simply no inevitably predetermining 

information within my genes for whether or not I will break my arm tomorrow or 

whether I will get lung cancer or become a murderer one day. Claims of this sort of 

genetic determinism (“universal causation”) are nonsense. (II) is also false in a deter-

ministic sense in most cases as the peppered moth example from above easily 

shows. The monogenic disease example from above, though, shows that at least 

some traits could be based on our genes. However, it is definitely not the case that 

all our traits are impervious to environmental changes. It is (III) that my argument 

is based on in the preceding part. However, the genetic primacy does not include, 

for example, that cellular or, more generally, environmental influences play no role. 

The interpretation of (III) can best be seen as a general rule of thumb highlighting 

the genetic tendencies and predispositions – and not as an all-or-nothing statement. 

From an evolutionary position, our genes indeed make us eat; but they do not make 

us necessarily eat two boxes of cookies and a huge box of ice cream right now. We 

are not genetically predetermined in such an inflexible way. We are – in parts and 

within limits – quite flexible in spite of genetic primacy. In addition, traits which are 

primarily genetic have to be understood as being statistically primary; if we 

hypothesize that females are more likely to enjoy knitting than males, this has to be 

understood as a statistical statement; it does not mean that every single female 

enjoys knitting (Dawkins 2002, p. 255). 

Following the above reasoning, genes ought to be directly morally considered (at 

least, on a theoretical level) because of their inherent goal-directedness, the good of 

their own, their harmability, and, subsequently, their intrinsic values. Admittedly, 

this at first sight seems strange to say the least. It is understandable that we feel 

somehow uncomfortable with this view since we usually consider ourselves as an 

integrated, functional organism – and not as a plain vessel for fulfilling our genes’ 

interests. Therefore, critique comes as no surprise. For one such example, I will focus 

on the critique of the American philosopher Mary Anne Warren (2002) who argues 
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that “genes do not have independent moral status” (ibid., p. 147). For her, it is only 

wrong to deliberately harm an organism as such and not the part that is harmed 

(ibid., p. 148). For example, incurable tonsils of a human may be removed for the 

human’s sake “with no independent moral concern for the organ that is removed” 

(ibid.). Moral obligations towards parts of a human being, Warren argues (ibid., p. 

149), are entirely derivative from our obligations towards the human being. Accor-

dingly, parts of organisms, like blood, bones, or tissues,  

“take on specific forms and functions in particular plant and animal species, 

because these traits have promoted (…) the transgenerational reproductive 

success of ancestral organisms. Thus, the ‘goals’ of (…) any (…) bodily organ 

are other-directed in ways that the goals of the organism generally are not” 

(ibid.).  

However, the gene-view of my proposed theory shows something different, 

namely, that we as “whole” organisms have traits, which have promoted the trans-

generational reproductive success of our ancestral genes. The goals of our body parts 

(like the liver) as well as the goals of individual organisms are, the other way round, 

usually predetermined by the goals of our genes. Of course, sentience does occur at 

the level of the organism (ibid.). It is quite reasonable, though, that sentience is an 

evolutionary adaptation to further the genes’ goals of sentient beings. Sentience 

evolved for making the bearers more evolutionarily fit. For Warren, a proponent of 

such a gene-based reasoning would have to regard a single cell “as the moral equal 

of an adult human being, if it contains a complete set of human chromosomes” 

(ibid., p. 152). This, though, neglects the fact that in almost all cases a single human 

cell in isolation is unable to further the genes’ interests.184 It is the whole, functioning 

human being that is needed to fulfill the genes’ interests. Yet, in addition to the 

zygote of sexually reproducing organisms, a single cell alone is actually sufficient 

to fulfill the genes’ interests in the case of all the protozoa in the world. Warren 

admits that the DNA “has a central (…) role in the organism’s development, func-

tioning, and reproduction” (ibid., p. 153). She (ibid.) argues that genes possess no 

“omnipotent” role in the organism – however “central” their role is. It is somehow 

unclear, though, what she wants to highlight with the distinction between central 

and omnipotent. If she wants to express that other environmental factors also have 

some sort of influence – no one doubts this. Of course, as has been argued above, 

genes are not omnipotent to the effect that it does not matter to them whether their 

“carriers” live in a radioactive fall-out zone or whether they are badly nourished. 

But the centrality of their role in the organism’s development, functioning, and 

reproduction legitimizes – at least in my eyes – the idea of genes as “real” teleo-

nomic entities. 

                                                 
184  An exception from this statement is the fertilized egg – the zygote. 
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3.3. The interest of organisms? – Part 2 

For didactive reasons, I have split the chapter concerning the interests of organisms 

into two parts. In the first part (Chapter 3.1.), I have provided plentiful examples to 

emphasize the idea that it is not always the case that only individual organisms have 

interests in their individual, organismic survival. In this chapter, I will show that 

the interests of individual organisms and their genes are usually in accordance with 

each other. That means that we normally do not have to make either-or decisions, 

that is, to choose between either the organism or the gene. Taking individual organ-

isms into direct moral consideration – I will argue – is a good approximation for 

morally considering genes, as well. 

For genes to stay alive, two main adaptations arose: non-sexual and sexual repro-

duction. Staying alive for a gene always means “genetic”, quasi-eternal survival. 

The individual body of every plant or animal can be seen as an evolutionary 

adaptation for its genes to proliferate and so to survive (see above). Eventually, 

every individual body inevitably dies but its goal-directed “motor”, the genes, stay 

alive close to immortality if they proliferate and if they are proliferated, respectively 

– and so pass on copies of themselves. Survival is in the most fundamental interest 

of genes – therefore, they “try” to replicate and reproduce via their bodily “vehi-

cles”. That is why we can detect an immanent, goal-oriented striving within the 

genes and every gene-bearing organism alike.185 Yet, even if we take this reasoning 

for granted – is it not impossible to morally consider every single gene? What would 

such a moral consideration look like? How would we incorporate it practically into 

our daily lives? 

Allegation 3: If genes are “real” interest bearers, how could one 

morally consider every single gene of every living entity? 

Critics of the above sketch of “gene-centric” thoughts might argue that if we were 

morally considering every single gene independently, this would lead us into full 

moral incapacitation. How could one morally consider each of approximately 

21,000 different genes in a human organism or up to 60,000 different genes in a 

single rice plant (see Table 1 above)? To morally consider every single gene of every 

gene-bearing organism is obviously not very helpful in our daily lives as moral 

agents with all the plentiful morally relevant decisions, which have to be made. 

Although probably accurate on a highly theoretical level, it would be pretty much 

irrelevant in practical daily life. It would be like considering Newton and Einstein 

and their respective physical theories with every single step we take. Therefore, we 

                                                 
185 This thinking must not preclude the possibility that non-“biotic” entities might also exist in which 

an immanent, goal-oriented striving can be detected which comes from gene-like structures. That 

is why I hesitate to call my environmental ethical theory “biocentric” since, in a sense, this prede-

termines that only living entities are morally considerable – which would be a kind of naturalistic 

fallacy. More concerning this point further below in Chapter 5.2. 
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should focus on what might be the best day-to-day approximation in our moral 

actions. Only in very specific cases we should “go deeper” into the theoretical 

thoughts concerning genes and their moral relevance. In the following, I will briefly 

provide some insights into why it does not make sense to morally consider every 

single gene in every situation. 

It has been shown above that from an evolutionary point of view an organism’s 

body can be seen as the “genes’ way of preserving the genes unaltered” (Dawkins 

1989, p. 23). From this perspective, genes are less a part of the machinery used by 

individual organisms but rather the other way round: the replicator came first, in 

importance as well as in prehistory, then the individual organism (ibid., p. 265; see 

also Travis and Ruse 2009). However, after eons of evolution, something like a 

“gene” alone is no longer able to survive. Replicating molecules are no longer fully 

isolated and independently acting units. They are packaged into huge colonies – the 

individual bodies – consisting of up to over 60,000-100,000 billion single cells, as in 

adult Homo sapiens (Sitte 1999, p. 410; Kast 2005, p. 29). Genes are put together in 

chromosomes, chromosomes in cells, and cells into organisms – at least in multi-

cellular organisms. They all depend on one another (Dawkins 1982a, p. 113 and 

2006, p. 228). Despite Dawkins’s principal view that bodies are best understood as 

“colonies of genes”, he highlights that bodies have undeniably acquired an indivi-

duality of their own in their behavior:  

“An animal moves as a coordinated whole, as a unit. (…) Selection has favoured 

genes that cooperate with others. In the fierce competition for scarce resources, 

in the relentless struggle to eat other [organisms], and to avoid being eaten, 

there must have been a premium on central coordination rather than anarchy 

within the communal body” (Dawkins 1989, p. 47). 

Hence, genes usually work together because their survival depends on their collec-

tive ability “to make an individual run fast, eat well, reproduce efficiently, and ward 

off infections” (Pennisi 2003a, p. 1837). The obvious first priority of an organism is 

usually its individual survival and reproduction (Dawkins 1989, p. 62). Happily, all 

the genes of this organism “would agree about these priorities” (ibid.) because if an 

organism dies or is destroyed, all the genes within that organism will be destroyed 

as well in most cases. That is why natural selection will favor genes, which cause 

their organismic bodies to resist being destroyed (Dawkins 1989, p. 114). All genes 

in the genome of an organism “have” a substantial common interest in their own 

replication – which requires that the organism itself survives and reproduces 

(Sterelny and Kitcher 1988, p. 355). That is why the genes and the individual 

organism are generally not (or only rarely186) rivals. Since all genes have an equal 

                                                 
186 It has to be noted that exceptions exist. So-called “outlaw genes”, “segregation distorters” or 

“meiotic drive genes” are genes that subvert meiosis to enable them to make it to the gamete, 

typically by sabotaging their corresponding allele. Such genes can reduce the individual fitness 

of the organism they inhabit (Sterelny and Kitcher 1988, p. 355). But Darwinian logic predicts that 

such genes most likely do not prevail in greater amounts and for a prolonged time in a 
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stake in every sperm and every egg, they “work together” for the common good 

and, thus, tend to make the body a coherent, purposeful vehicle (Dawkins 1989, p. 

255). Obviously, genes’ cooperation simply “paid off” during the more than three 

billion years of natural selection – proven by the plain existence of genes that usually 

exist in packed gene assemblages within cells in organisms. As Maynard Smith and 

Szathmáry (1999, p. 22) rightly and concisely argue, “Co-operation will not evolve 

unless it pays.” Where this form of cooperation at the genetic level does not function 

correctly in preserving the living whole, the organism – including all its genes – is 

most likely to die and to become extinct (Penzlin 2009, p. 14). Dawkins (1989, p. 55) 

is fully correct when he writes that  

“(t)he currency used in the casino of evolution is survival, strictly gene survival, 

but for many purposes individual survival is a reasonable approximation” 

(emphasis added). 

For practical reasons, it makes perfectly sense to put our individual, organismic survi-

val as the most important interest because we might best be seen as the evolved 

mechanisms for the interests of our genes. Therefore, in the subsequent part, I will 

mainly refer to individual organisms as interest-bearers. At specific points, I will get 

back to the argument that our individual well-being interests are mainly our 

combined genes’ interests. 

We have seen that if we undertake a thorough theoretical investigation and not 

just a practical approximation it is foremost genes that have fundamental interests, 

namely, their survival. Of course, it is not every single gene in every single cell of a 

multicellular organism, which matters morally because every cell in an individual 

body contains a huge set of identical genes. Therefore, the death of a cell in a multi-

cellular organism (for example, by the process of apoptosis, that is, the programmed 

cell death) is not necessarily contrary to the interests of “the gene” – since the type 

of this gene still exists in plentiful copies within the organism. For example, about 

50 million cells (including some one trillion genes altogether) die from second to 

second within the human body and are replaced by the same amount of cells due 

to cell division of existing cells (Engeln 2005, p. 39). That means that the interests of 

the genes in the dying cells are not “harmed” since they further exist in the form of 

identical copies. In contrast to multicellular organisms, though, the death of a single 

cell would matter enormously for protozoan, that is, unicellular entities – since here 

cell and organism coincide. 

In this chapter, I have highlighted that the interests of genes and organisms are 

usually the same, namely, their own survival. Yet, it has been emphasized again, 

that, on a highly theoretical level, it is mainly genes that have interests. If this is 

correct, is it morally legitimate to put individual organisms into a deep-freezer 

because, by doing so, single genes and their interests are not harmed? 

                                                 
population. It is like free-riding in public transportation. Were there (too) many free riders, the 

whole system would collapse. Thus, I will not deal with such rare (or, at least, more or less insigni-

ficant) cases here. 



107 

 

 

Allegation 4: If it is mainly genes that have interests, can we, then, simply put 

organisms into deep-freezers without harming genes’ interests? 

Tigers, deep-freezers and zoos 

If, on an abstract level of thought, it is foremost genes that have interests, are not all 

gene-interests of an organism perfectly served if we save a couple of cells of the 

specific organism within a deep-freezer? Is it morally sufficient to save the tiger 

species (Panthera tigris) from extinction by putting its DNA into a deep-freezer?187 

Certainly not because every gene has a fundamental interest in its own survival – 

and that means long-term survival in the form of copies of itself. If the set and 

combination of genes in the genome is not able to permanently adapt to predomi-

nant, actual ecological situations and pressures via their organism and species 

through mutation, recombination and natural selection because they are kept in a 

deep-freezer, then these sets of genes are likely to gamble away their currently 

“tested” adaptedness proven by their existence. For their long-term survival, the 

thousands of genes in organismic entities “need” the temporary individual embodi-

ment to make adaptedness-“updates” occasionally. It is the same with anti-virus 

computer programs. It is not sufficient to install such a program once on your 

computer without making updates now and then since the environment quickly 

changes. What once was perfectly adapted (like a brand-new and updated anti-

virus computer program) will soon lose its current adaptedness without environ-

mental feedback mechanisms taking place. It is the same with tigers whose DNA 

has been put into a deep-freezer for a couple of centuries or millennia. Out of the 

same reasons, it is usually not health, water, food, and shelter alone like that 

provided by zoos that makes the tigers’ genes survive in the long term but the 

permanent testing and evolution through adaptation in a “real” world with its 

changing environments.188 It is not sufficient to capture some individual tigers and 

to put them in a zoo or their genes into a deep-freezer to save the tiger, Keekok Lee 

(1997, p. 407) cautions. Instead, the tiger has to be saved in the forest (ibid.). To pick 

up the anti-virus software example again, putting individual tigers in a zoo is 

comparable to using your computer and its anti-virus software in a “safe” (zoo-like) 

environment – for example: with a stable energy supply, yet without ever going 

onto the internet, and without any data transfers with the outer world. Such a 

computer would be badly adapted for nearly all environments except this single, 

very specific one. For Rolston (2001, p. 411), zoos and botanical gardens  

                                                 
187 See, for example, Agar (1995, p. 401 and 2001, p. 71) for this critique who puts it as follows: “It 

would be a Siberian tiger’s DNA rather than the tiger itself that is worthy of respect” (Agar 1995, 

p. 401). 
188 Johnson (1991, pp. 178ff.) makes a similar point concerning the interests of species. Chessa (2005) 

also deals with this problem by using a fish species endemic to the Colorado River (the razorback 

sucker Xyrauchen texanus) as an example. 
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“cannot simulate the ongoing dynamism of gene flow over time under the 

selection pressures in a wild biome. (…) (A) species survives when selection by 

natural forces tests the member individuals for their adapted fitness in the 

environmental niche the species occupies.” 

Consider a set of polar bear genomes being put into a deep-freezer for, say, 200 

years. Following the predictions of most climate scientists, the current conditions of 

the polar bears’ Arctic environment will have changed by such a magnitude that the 

newly bred and released test-tube polar bear cubs would probably soon go extinct 

in “wild nature”. The reason is that there will potentially be no ice left, at least 

during important stages of their life which they depend on nowadays. Therefore, 

being deprived of day-to-day environmental contention by being stored in a gene 

bank is in contrast to the long-term (genetic) interests of polar bears. Hence, gene 

banking should not be considered as a general panacea to save species.189 Surely, the 

(genetic) survival of some highly endangered species may only be achieved 

(although just temporarily and in the short run) by using deep-freezers, zoos, and 

botanical gardens until the real-world situation is purged. Situations, thus, exist in 

which tigers as well as polar bears and computers are best kept in these zoo-like 

circumstances to favor their survival – though only on an interim basis, as a kind of 

“insurance policy” (Conde et al. 2011, p. 1390). Perhaps, the following analogy 

makes the point more persuasive, namely, the case of comatose humans under life-

sustaining treatment in health care ethics.190 Very often, plain physical survival is 

not what is sought after; nobody usually wants to “save” his or her children by 

putting their DNA into a gene bank, nor do we usually want to extend life-sus-

taining treatments in hard cases to eternity. I agree with Chessa (2005, p. 38) that 

survival is only in the interest of people under life-sustaining treatment “if it allows 

for participation in the human activities that makes human lives meaningful.” 

Many genes are preserved by the survival of closely related entities – whether 

these are conspecifics or entities from other species. It is a truism that individual 

organisms die. It is also well known that species go extinct. “We can safely predict 

that, if we wait another ten million years, a whole new set of species will be as well 

adapted to their ways of life as today’s species are to theirs” (Dawkins 2006, pp. 

167f.). Yet, most of the genes will probably stay the same. Organisms die, species 

split, species change. Genes do not – at least not regularly or permanently. It is 

because of this that genes cannot be successfully “saved” by putting the genes of 

specific species into gene-banks. They “need” individuals and species to crosscheck 

their adaptedness in the real world. The genomes of future species might consist of 

new combinations of genes – but the genes themselves will most likely be the same.  

                                                 
189 Chessa (2005, fn 3, pp. 24f.) argues in the same direction: “Preserving the genetic code of a species 

does not seem sufficient for saving an endangered species. (…) Mere biological life (e.g., fish in 

aquariums) does not seem sufficient either. Instead, it seems plausible to suppose that in order to 

survive, a species would need to continue to exist in some relationship to its natural habitat.” 
190 The example is taken from Chessa (2005, p. 38) as well. 
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Interim conclusion 

As has been shown above, there is a distinction between entities with a (gene-

induced) striving and entities without (at least: immanent) striving. We can derive 

and conclude from the above information that, in a first step,  

(2) Entities have interests if, and only if, they possess an immanent goal-

directedness, which is usually induced by a gene-like construction. 

We are not committing a petitio principii here because these entities do not necessarily 

have to be living beings in the sense that we use the term “living” in common 

language: for animals, plants, fungi and unicellular living beings like bacteria191. 

That is why it should not prevent us from hypothetically calling immanently goal-

directed but potentially more machine-like entities from outer space as having 

interests if they do not cover all aspects of our (various) contemporary definitions 

of “life”. Following Ricken (1987, p. 14), I argue in favor of following the “interest”-

criterion (and the criteria of a “good of one’s own” and “telos”, respectively) – not 

the “life”-criterion as such (see also Rodogno 2010, p. 96).192 Admittedly, in most 

cases, up until now, there is a very close connection between ‘having interests’ and 

‘being alive’. It is, therefore, a reasonable approximation to conclude that from a 

current perspective only living entities should be said to possess interests. Although 

Konrad Ott (2008) and I use very different paths of ethical reasoning, I agree with 

him insofar that nowadays “non-living technical artifacts have no interests which 

                                                 
191 With more and more research being done on behalf of the unicellular life forms, the “classical” 

five-kingdom system (Monera, Protista, Plantae, Fungi, and Animalia) seems to vanish because 

the kingdoms of Monera and Protista are increasingly divided into several own kingdoms (see, 

for example, Campbell and Reece 2002, pp. 523, 554; see also Cavalier-Smith 2006). Whereas some 

authors like Woese and colleagues (1990) and McInerney and co-workers (2002) consider 

Archaea, Bacteria, and Eukaryota/Eucarya as domains with Chromista, Fungi, Metazoa, Plantae, 

and Protista as kingdoms of the eukaryote domain (UCMP Web Lift to Taxa 2008), other authors 

like Adl and colleagues (2005) group the taxonomic system in a – at least for laypersons – “new” 

way which abandons the conventional talk about kingdoms. By using molecular phylogenies, Adl 

and colleagues (2005, p. 400) suggest to group the eukaryotes into six clusters:  

 (1) Opisthokonta – grouping the animals, fungi, choanoflagellates, and Mesomycetozoa;  

 (2) Amoebozoa – grouping, inter alia, most traditional amoebae and slime molds;  

 (3) Excavata – grouping, for example, many genera of heterotrophic flagellates;  

 (4) Rhizaria – grouping, for instance, the Foraminifera and most of the traditional Radiolaria;  

 (5) Archaeplastida – grouping, among others, Plantae, red algae, and green algae;  

 (6) Chromalveolata – grouping, e.g., ciliates, dinoflagellates, brown algae, and diatoms.  

 (See also Baldauf (2003, p. 1705) for a comparable classification.) I make use of such a long foot-

note to bring it to your awareness that I am subsequently using “traditional” folk language con-

cerning taxonomy and not a highly up-to-date scientific one. Moreover, when repeatedly talking 

only about the interests of animals or plants, this does not mean that there are no entities of other 

phylogenetic groups in the universe apart from animals and plants, which also possess interests. 
192  This is also the reason why I hesitate to call my proposed theory “biocentric” because such a name 

would already imply that it is only living entities that deserve moral considerability. (See Chapter 

5.2. for a more in-depth discussion of this point.) 
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have to be considered. No moral claim can be applied to them” (Ott 2008, p. 51). In 

contrast to “mere objects” and artifacts, paraphrasing Johnson (1991, p. 79), living 

beings – whether self-conscious or not – have a kind of self-identity, a good-of-their-

own, an immanent goal-directedness to follow their own good. This sufficiently 

indicates, “that what an entity is and what serves to maintain it is determined by its 

own nature” (ibid.), where “by its own nature” is best understood as “by its own 

genes”. As has been argued for above, a smashed thermostat just changes. No self-

identity and no good-of-its-own is lost or harmed. Unlike calves and trees, nonliving 

things like thermostats, Johnson (1991, p. 80) nicely summarizes, “do not come in 

predetermined kinds. Their kinds are assigned to them by those who take an 

interest in them.” 

When we discuss the workings of an engine, it is not convenient to talk about 

quanta and fundamental particles. In a like sense, it is usually unnecessary to talk 

about genes when we have to deal with individual organisms since the interests of 

both mainly converge and/or coincide. 

To summarize the previous ideas, an individual organism is best seen as (from 

the genes’ perspective: the well needed) nexus in which all strands of interests 

cohere for a limited period of time (Lee 1997, p. 409). Following this, we should 

conclude that 

(3) At least as a practical approximation, all  

individual living entities have interests. 

To take stock, genes have interests and so have living organismic entities (on a 

highly theoretical level: at least as an extrapolation of the genes’ interests). Stones 

and other “natural” non-living, non-thriving, non-teleonomic entities as well as 

artifacts like thermostats, tractors, heat-seeking missiles, and so on do not. Entities 

with interests do something to stay in existence. They care about this main interest 

of themselves from within – although not always consciously but partly by being 

“programmed” by their genes to a high degree. Would you claim that a comatose 

patient, who does not actively care for anything at that moment, has no interests at 

all? Is it just his or her relatives who have an interest in the comatose’s survival? Of 

course, comatose patients still have their own interests – largely because of the 

interests of their genes. For practical purposes, as has been argued for above, it is 

possible to think of individual living organisms as possessors of interests as they 

contain a set of mutually evolved genes with a common goal. In contrast, stones, for 

example, do not possess a driving force in themselves that indicates an interest in 

something. Nor do rivers. Nor does the wind. Nor does a rainbow. Therefore, we 

should not consider them as having interests and, thus, we need not consider them 

morally – at least not directly.  
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Yet, from the above stated ideas, the following severe criticism might occur: 

Allegation 5: If it is mainly gene-interests that “count”, are women in 

post-menopausal life phases not morally considerable since 

they might not possess “real” interests anymore? 

If it is mainly gene-interests that “count”, why has menopause, homosexuality, and 

monogamy not been eradicated by evolution? Do we not have to conclude from the 

proposed “gene-centric” perspective that women in post-menopausal life phases 

and homosexuals are not morally considerable since they might not possess any 

“real” interests anymore? I will try to rebut this critique in the subsequent part, 

starting with the menopause example. 

Menopause 

One objection against my proposed gene-interest-based theory might be that 

women in the post-menopausal phase of life lose their moral considerability 

because they do not possess “fundamental gene-interest” (that is, an interest in 

proliferation) anymore.193 Two points can be made in defense, though. First, my 

theory does not claim that it is only gene-interests that count. If it were only genes 

that have interests (and not – at least partly – the “vehicles”, that is, the individual 

organisms as well), this critique might be legitimate. But I do not negate that an 

individual organism as such can be harmed. If I were to cut off your arm, it is you 

as an organismic entity that is harmed because of the felt pain and because being 

armless restricts your further life – not necessarily (or entirely) you as the “vessel” 

of your genes. Of course, one-armed people can still follow the main interests of 

their genes by helping the genes’ proliferation directly (by conceiving a child) or 

indirectly (by helping closer relatives and their procreation). If I instead sterilized 

you, however, I harm you as an individual (because of the likely physical and men-

tal pain) as well as the interests of your genes. The only remaining way to still follow 

the interests of your genes in such a circumstance is to further them by helping 

closer relatives reproduce. Finally, if I were killing you, I prima facie harm all your 

individual as well as genetic interests at once.194 This line of reasoning lets me 

morally consider the sentience-criterion since feeling pain is simply the “embodi-

ment” of being harmed. The reasons for the moral relevance of ‘sentience’ will be 

dealt with further below.  

For explaining the second point, we have to understand what menopause is and 

why it might have evolved. For this, I will introduce this topic hereafter. The final 

argument will be that even non-generative women in the postmenopause can and 

do fulfill their gene-interests by providing help to their grandchildren. This raises 

the respective women’s life-long inclusive fitness. 

                                                 
193 Konrad Ott (pers. comm., October 2009) made me aware of this potential critique. 
194  It is interesting that the law usually considers the increasing badness of these acts (cutting off an 

arm, sterilizing you without consent, and killing you) as well. 
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In contrast to almost all other animals, human females become obligatory sterile, 

usually around the age of 50.195 This, however, seems to be an evolutionary puzzle 

(Sherman 1998, p. 759) because, according to the Darwinian logic of natural selec-

tion, evolutionary advantages are reproductive advantages (Voland et al. 2004, p. 366; 

Voland 2007, p. 106). The ultimate currency in evolution is the total lifetime 

reproductive success or, as Marc Hauser (2006, p. 112) simplistically puts it, “more 

matings, more genes”. It might be argued that it should simply pay off from an 

evolutionary-theoretical perspective to produce as many descendants as possible 

throughout one’s lifetime.196 So, why has a menopausal stage of life evolved in 

women? Is it possible that the menopause is just an artifact and not an evolutionary 

adaptation or just a product of genetic drift (Symons 1979 and King and Jukes 1969, 

both cit. in Mayer 1982, p. 478)? What – if at all – might be the evolutionary 

advantage of sterility in women in the fifth decade of life and beyond when most 

animals are reproducing until they die?197 

Anthropological field research from all over the world198 primarily provide im-

portant support for the hypothesized evolutionary significance of grandmothers to 

the effect that  

“women with a prolonged postreproductive lifespan have more grandchildren, 

and hence greater [evolutionary] fitness (…). This fitness benefit arises because 

post-reproductive mothers enhance the lifetime reproductive success of their 

offspring by allowing them to breed earlier, more frequently and more success-

fully” (Lahdenperä et al. 2004, p. 178).  

Grandmothers seem to be almost universally beneficial across societies in improv-

ing the fitness of their relatives (Sear and Mace 2008, p. 13).199 From this perspective, 

                                                 
195 Mayer (1982, pp. 480f.); Gosden (1985, cit. in Shanley et al. 2007, p. 2943); Hawkes et al. (1998, p. 

1336); Sherman (1998, p. 759) 
196 It is, though, following Voland (1998, p. 355), an “erroneous assumption that natural selection has 

designed human beings to maximum fertility (…) because reproduction incurs costs. The biologi-

cal evolutionary process cannot favor both maximum fertility and maximum offspring fitness. 

The consequence is a trade-off between the quantity and the quality of offspring” (ibid.). 
197 Although a number of evolutionary explanations exist for this, I cannot debate all of them. Inter-

ested readers are referred to the literature, for example, Williams (1957), Mayer (1982), Diamond 

(1997), Hawkes et al. (1998), Sherman (1998), Voland (1998, 2007, 2009), Hawkes (2004), Lahden-

perä et al. (2004), Voland et al. (2004), Shanley et al. (2007), Sear and Mace (2008), Driscoll (2009), 

and Rashidi and Shanley (2009). 
198 e.g., in pre-modern populations of Finns and Canadians (Lahdenperä et al. 2004), in New England 

(Mayer 1982), in Poland (Tymicki 2006, cit. in Sear and Mace 2008, p. 6), Gambia (Shanley et al. 

2007), Ethiopia (Gibson and Mace, cit. in Sear and Mace 2008, p. 6), and India (Leonetti et al. 2004, 

2005, cit. in Sear and Mace 2008, p. 6) 
199 Voland (2009, pp. 34f.), however, cautions that, until now, anthropological field research only 

revealed that grandmothers of some peoples and groups partly increase the fecundity of their 

daughters and improve the feeding of their grandchildren and so lower the descendant’s 

mortality. Research on 18th and 19th century East Friesland (North-West Germany), though, could 

not confirm the grandmother hypothesis. Grandmothers in that area and time had not elevated 

the reproductive output significantly (ibid., p. 35). In contrast, data from a study of Mayer (1982), 
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a prolonged post-generative lifespan due to menopause pays off.200 This coincides 

with life-history theory, which predicts that a prolonged post-generative lifespan 

will be favored by selection if females can gain greater fitness by increasing the 

success of their offspring in reproduction instead of continuing breeding themselves 

(Lahdenperä et al. 2004, p. 178). This is the so-called “grandmother hypothesis”. 

Helping grandmothers can lighten the “reproductive load” of their descendants – 

mostly that of their daughters rather than sons due to uncertain paternity.201 A 

helping grandmother can lighten the reproductive load by allowing her descend-

ants to reproduce earlier and/or more often and to provide care which improves the 

survival and reproduction of the offspring (Lahdenperä et al. 2004, pp. 178f.). In the 

presence of grandmothers, children are larger (Hawkes et al. 1998) and have a 

reduced mortality rate (Lahdenperä et al. 2004). Additionally, mothers show a 

higher fertility rate in the presence of grandmothers (ibid.). This can and does raise 

the lifetime reproductive success of the grandmothers (see also Mayer 1982). 

Therefore, from a gene-interest perspective, it is not irrelevant whether a post-

generative, post-menopausal women (“grandmother”) is alive or not. They can 

follow their fundamental gene-interests even though they themselves do not 

reproduce anymore as individuals. That means that the menopause-example is not a 

sufficient argument against my gene-interest-based theory. But I have to highlight 

again that such a “gene-perspective” is not the only morally relevant perspective in 

this case because post-menopausal women can also – needless to say – be directly 

harmed as individual entities.  

Pretty much the same line of argument can be presented concerning the potential 

critique that homosexuals (and people practicing celibacy like most monks), follow-

ing my gene-interest-based theory, might not be morally considerable since they do 

not follow their most fundamental “genetic interests” via proliferation. 

                                                 
for example, support the view that “selection favored postmenopausal survival among New 

England women with known genealogies born between 1675 and 1875” (ibid., p. 486) because the 

women who lived beyond the menopause had a heightened evolutionary fitness compared to 

those who died premenopausally (ibid., pp. 478f.). Moreover, Sear and Mace (2008, p. 8, Table 3) 

list 13 studies concerning the effect of maternal grandmothers on child survival from which 

nearly 70% were positively correlated.  
200 It is more appropriate to use “post-generative” instead of “post-reproductive” because, due to 

inclusive fitness theory, women in the post-menopausal phase of life can still be considered 

(genetically) “reproductive” if they help their own descendants in further successful prolifera-

tion. The lifetime reproductive success is not necessarily enhanced by one’s own reproduction. 

An organism can still be “reproductive” from an evolutionary-genetic point of view without 

“actively” producing descendants but by supporting close relatives (see Voland 1998, p. 358 and 

2009, p. 29). 
201 See, for instance, Hawkes et al. (1998, p. 1338); Voland et al. (2004, p. 369); and Voland (2009, p. 

39). In contrast, Lahdenperä et al. (2004, p. 179) found no daughter preference of grandmothers. 

According to these authors, daughters as well as sons benefit similarly from the presence of a 

post-reproductive mother (ibid.). 
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Homosexuality 

From an evolutionary perspective, homosexuality is not unique to humans. Same-

sex behavior has been documented in more than 100 mammalian species (Rough-

garden 2004, cit. in Futuyma 2009, p. 436), at least 300 mammal and bird species 

(Bagemihl 1999, p. 1 and fn 29, p. 673) and in over 450 species of various groups of 

animals worldwide (ibid., pp. 12, 31). Among them are such animals like bonobos 

(Pan paniscus), bottlenose dolphins (Thursiops sp.), chinstrap penguins (Pygoscelis 

antarcticus), and bighorn sheep (Ovis canadensis), as well as nematodes (Caenorhab-

ditis elegans), marine snails (Crepidula fornicata), zebra finches (Taeniopygia guttata), 

garter snakes (Thamnophis sirtalis parietalis), fruit flies (Drosophila melanogaster), and 

common toads (Bufo bufo) (Bailey and Zuk 2009, p. 440f.).202 Same-sex behavior 

probably occurs in at least 15-30% of all animal species (Bagemihl 1999, p. 31). 

Therefore, homosexuality – by its plain, quite widely distributed existence – does 

obviously not stand in clear-cut opposition to the Darwinian logic of evolution and 

natural selection.203 

Concerning human homosexuality, one argument is that being homosexually 

orientated does not necessarily mean that the homosexual does not proliferate 

(Murphy 2004, p. 1163; Horvath 2007, pp. 291ff.).204 Notwithstanding their homo-

sexuality, some homosexuals actually do reproduce. (Whether due to biological or 

societal impetus is beside the point here.) Despite the fact that throughout history 

and throughout the world at least some percentage of males (or, more generally: 

people) have had same-sex interactions (Duberman et al. 1989, cit. in Futuyma 2009, 

p. 436),205 it is no secret that human homosexuality used to be condemned by most 

cultures all over the world – and is still socially (and/or legally) disapproved of in 

many societies around the world today.206 This might have urged and still urges 

                                                 
202 Bailey and Zuk (2009, p. 439) caution that these direct observations “are likely to be underesti-

mates of the frequency of such interactions, partly because researchers assume that pairs in 

sexually monomorphic species that are engaging in sexual behavior must be opposite sexes” – 

which is not always the case. 
203  Futuyma (2009, p. 436) emphasizes that considerable evidence exists that the sexual orientation 

of animals (including humans) has a genetic basis, i.e., is inherited – at least partly. 
204  I will not discuss here whether human homosexuality is either essentially rooted in a person’s 

biology (i.e., in its genes) or whether it is “simply a reflection of habits and patterns that people 

acquire in the course of their social development” (Murphy 2004, p. 1164). It is probably both. But 

since I deal here with the potential objection that runs against my “gene-view”, I will mainly 

focus on the probable biological roots of homosexuality here. In addition, I will not discuss the 

question of whether homosexuality should be defined in relation to the physical behavior of a 

person or by his or her self-identification (see Coleman [1995] 2004, p. 1157). 
205  although not necessarily exclusively so 
206  See, for example, Stein (2012, p. 98): “In approximately 80 countries around the world, many 

forms of sexual activity between adults of the same sex are criminalized. Nigeria and Singapore, 

for example, still criminalize many forms of homosexual activity between consenting adults. In 

Iran, men who are convicted of having sex with men are subject to the death penalty.” The 

interested reader is also referred to Holland (2004) who introduces the religious perspectives of 

homosexuality. 
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homosexuals to live a dual life: on the one hand a “society-conforming”, hetero-

sexual, “official” life with a wife or husband and children, and on the other hand a 

life according to their sexual orientation. In many cultures, for example in ancient 

Greece, “homosexuals were accepted or tolerated as long as they played a socially 

expected procreative role, and thus may have been as reproductively prolific as 

heterosexuals” (Futuyma 2009, p. 436). In an interview, manager Bernd Schachtsiek, 

who is chief executive officer of the biggest German network of gay managers, 

admits that even nowadays, in liberal Germany, heterosexual marriages of conve-

nience still occur within top-management structures (Schachtsiek 2013). In addition, 

Schachtsiek himself, despite being homosexual, was first married to a woman and 

has a child with her (ibid.). Thus, to sum up the point, being homosexual does not 

necessarily mean that one does not proliferate.207 If, though, homosexuality reaches 

a relative degree of acceptance throughout the world one day as it is generally 

handled to a specific degree in (mainly protestant) Central and Northern Europe or 

North America (where there is no real societal pressure anymore for a homosexual 

to have children in pretense), evolution via natural selection might then drive homo-

sexual orientation to extinction over the course of many generations since the genes 

of homosexuals will not be proliferated any more (Kirby 2003, p. 683). With the 

words of Bailey and Zuk (2009, p. 439): “It is clear that lifelong same-sex orientation 

is unlikely to evolve”.208 

 In the light of evolutionary theory, another argument in favor of morally 

considering homosexuals is the “kin selection hypothesis” which rests on the notion 

of inclusive fitness. It therefore highly resembles the “grandmother argument”. 

Applying kin selection theory, E.O. Wilson (1975) reasoned that homosexuality 

could probably only have evolved if it was a way to maximize the inclusive fitness 

of homosexuals. Since childless homosexuals are “(f)reed from the special obliga-

tions of parental duties” (ibid., p. 555) – like resource provision, protection, and 

caring for children –, they could have helped close relatives to reproduce more 

successfully. By doing so, homosexuals could increase the viability of their siblings 

and, thereby, raise their own (genetic) inclusive fitness. That means, that despite the 

fact that homosexuality seems to be contrary to evolutionary logic at first sight, 

homosexuals, in fact, “need not suffer genetically” (ibid., p. 343).209 Since this topic 

                                                 
207 The same is true for priests, monks, and nuns who are usually required to abstain from sexual 

contact and conduct. Yet, the contrary is not rarely the case (cf. Abbate 2012). This can be 

exemplified by using the Roman Catholic priest Marcial Maciel Degollado, founder of the Legion 

of Christ, as a case in point. If the information within the newspapers are correct, Father Maciel 

maintained relationships with multiple women and fathered several children (see, for example, 

Burghardt 2010 and Pepinster 2011). Father Maciel, thus, passed on his genes quite successfully 

indeed. 
208  Yet, it has to be noted that some scientists (e.g., Gavrilets and Rice 2006; Rice et al. 2012) 

hypothesize that homosexuality is epigenetically heritable. That means that homosexuals need not 

necessarily actively proliferate to pass on their assumed “homosexual genes” but that homo-

sexuality may occur even without this step. 
209 However, in Western populations, Rahman and Hull (2005, p. 466) found only limited empirical 
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is a very sensitive one, I have to emphasize here that I am neither morally judging 

homosexuals nor do I want to give the impression that being homosexual is against 

their interests. I am only refuting the above allegation that the existence of homosex-

uality makes no sense from a “gene-centric”, evolutionary point of view. In addi-

tion, as has been already explained above in the menopause example, homosexual 

individuals can of course be harmed – namely as individual sentient beings. The 

“gene perspective” should only be introduced in cases of moral conflict to minimize 

the harm done on a second level of morality. (What this is will be further introduced 

in Chapter 4.2.) We should not adopt a blind gene perspective, which rules all our 

moral actions and inactions. In our daily moral life, it is mostly applicable to 

consider individual organisms first – and not genes. If the single most fundamental 

ethical rule is not to harm other entities then, to maintain moral operability, we 

should mainly consider individual living entities.  

Monogamy 

From a gene-interest perspective, where successful proliferation as a means for 

enduring survival is the predominant aim, it might also seem evolutionary strange 

that monogamy exists in some taxonomic groups and species.210 The reason is that, 

at first glance, it appears to be a successful evolutionary strategy for males to mate 

with as many females as possible to father as many offspring as possible. Yet, mono-

gamy does not necessarily stand in opposition to Darwinian logic. To keep it short, 

I will only provide a single example of the evolutionary advantage of monogamy.  

Recently, Borries and colleagues’ (2011) research findings on white-handed 

gibbons (Hylobates lar) could support the hypothesis that the threat of infanticide by 

males is an important factor and plays a major role in the evolution and main-

tenance of year-round social monogamy in larger mammals, that is, in long-term 

male-female associations (ibid., pp. 686f., 690f.).211 This highlights the fact, which 

                                                 
support for the kin selection hypothesis of male homosexuality. Whether studies from cultures 

more representative of ancestral environments (like hunter-gatherer populations) could “prove” 

the kin selective advantages or evolutionary “values” of homosexuality is unclear (ibid.). It also 

has to be noted that, especially beyond the human species border, several other adaptive explana-

tions for the evolutionary significance of same-sex sexual behavior exist (cf. Bailey and Zuk 2009, 

p. 442, Table 2) – that is, apart from the hypothesized inclusive fitness and kin selection explana-

tions of homosexuality. 
210 Whereas monogamy only prevails in approximately 5% of the mammalian species (Borries et al. 

2011, p. 685) it is the norm in birds (Wittenberger and Tilson 1980, cit. in Borries et al. 2011, p. 

685). 
211 Briefly defined, infanticide means that adults kill juvenile animals of the same species. Such 

behavior has been inter alia observed in rodents, primates, bears and lions (see, for example, 

Greene et al. 1998, p. 274; Swenson 2003, pp. 171f.; and Milner et al. 2007, p. 42). Quite often, 

infanticide occurs as sexually selected infanticide (cf. Jolly et al. 2000, p. 22; Støen et al. 2006, p. 6), 

usually by male adult animals. This behavior happens when a new dominant male, who is not the 

father of a dependent young, joins a social group or acquires a previous male’s territory or status. 

Due to this, he may gain increased mating success by killing the present young. A male enhances 
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has been already mentioned before, that it is not solely the plain number of offspring 

born but their ability to survive and to reproduce themselves, which counts from 

the evolutionary (and gene-interest) point of view. 

Interim conclusion 

By using the outlined cases, I hope that I have made sufficiently plausible that a 

significant importance of the individuals and their interests quite often lays in their 

genetic rather than individual survival. Happily, both usually coincide. At least 

from an evolutionary-biological perspective, it does not seem to be absurd to claim 

that most organisms possess a genetic disposition for their actions. This disposition 

sometimes even includes their “own” individual – though not genetic – death. Some 

restrictions can probably be made concerning the human being and other highly 

intelligent animals although even here genetically disposed actions are present to a 

high degree. Summarized, we should consider genes as well as individual organ-

isms as having interests and so, finally, to possess moral considerability. Individuals 

of so-called “higher” animals – usually sentient animals – play a more significant 

role compared to individuals of non-sentient beings like plants and protozoa. This 

will be further reasoned below when dealing with the sentience criterion in more 

detail. In beings like plants and protozoa, their interests are best served by primarily 

considering their genetic interests. 

Yet, is it only genes and individual organism that possess interests and moral 

considerability? What about future generations? Should we morally consider future 

generations? If so, why? Do they possess interests? 

3.4. The interests of future generations? 

An important advantage of my proposed “gene-view on ethics” is that it fully suits 

our moral intuition that future generations should be morally considered as well. 

The proposed theory easily includes future generations into moral consideration. 

Whereas most existing theories try to include future generations into the moral 

community by way of cumbersome arguments, the presented theory is much 

straighter. That is why I will keep this chapter quite short.  

If we take genes as (at least on the theoretical level) the primarily morally relevant 

teleonomic entities that possess inherent interests and intrinsic value, the bridge to 

future generations is rather obvious. As has already been reasoned above, it is not 

the individual organism alone that should be morally considered; sometimes, it is 

                                                 
his reproductive success and fitness by killing the offspring of a rival male because this shortens 

the time to the female’s next conception (Kokko et al. 2001, p. 316) and “brings newly acquired 

females into oestrus earlier than if they had successfully raised their offspring to maturation” 

(Loveridge et al. 2006, p. 233). However, sexually selected infanticide is also known as a behavior 

of female adult animals; see the literature presented by Støen et al. (2006, p. 6) and Tuomi et al. 

(1997, p. 227). 
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more appropriate to consider the genes’ interests by not preventing their fundamen-

tal goals in their own, long-term survival. This fundamental interest of our genes 

and ourselves is at stake if we plant a time bomb in a kindergarten with the bomb’s 

timer set to detonate in 200 years. It is not the interests of concrete persons right now 

that are harmed because existing persons right now are not directly negatively 

affected themselves by the built-in bomb that will detonate in the future. Therefore, 

from the proposed gene view, we do not only have to morally consider every living 

person but also every future person so that they will be able to further fulfill their 

(and our own) fundamental interests in the meaning of our genes’ interests. If we 

agree that we have equal moral obligations towards interest-bearing, teleonomic 

entities (like genes), we then have moral obligations towards their future gener-

ations as well since the most fundamental interest of teleonomic entities today 

resembles their (genetic) survival – and that means long-term survival beyond pre-

sently existing individuals. If we were shutting down the existence of individuals 

and their respective genes in the future, we are already harming their nowadays 

genes and their interests. In a highly comparable line of argumentation, we can (and 

should) also include such entities like species into our moral considerability. I will 

provide the corresponding reasons in the next chapter. 

3.5. The interests of species? 

Before thinking about whether species might have interests or not, it has to be clear 

what we are talking about, that is, what species actually are. What sounds like an 

easy task is the subject of intense scientific arguments over the past several 

decades.212 Mayr (2004, p. 171), for instance, opines that  

“(t)here is perhaps no other problem in biology on which there is as much 

dissension as the species problem. Every year several papers, and even entire 

volumes, are published, attempting to deal with this problem.” 

Some 150 years ago, Darwin (1859, cit. in Hey 2006, p. 447) was already aware of the 

difficulties connected to  

“the various definitions which have been given of the term species. No one 

definition has as yet satisfied all naturalists; yet every naturalist knows vaguely 

what he means when he speaks of a species.”  

Especially for the layperson and in our daily life, there is hardly any problem in 

handling the term ‘species’. A dog is different from a cat – despite the fact that both 

have four paws and fur. Likewise, a blue whale (Balaenoptera musculus) is a different 

species than a blue shark (Prionace glauca) – although both are marine animals with 

fins and a tail for locomotion. We easily put together phenotypic similar organisms 

into such classes like species. The following discussion might thus appear to be of 

academic interest only. However, a closer analysis of this term is necessary since the 

                                                 
212 Nicely summarized, for instance, by Ereshefsky (2010). 
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presented ethical conception will focus on details about species, which will not be 

comprehensible without some in-depth knowledge. 

Although most biologists share some basic ideas about species (Hey 2006, p. 449), 

approximately twenty to twenty-five different species concepts have been proposed 

in modern literature – depending on how they are divided and grouped.213 This, of 

course, is bewildering – not only for the layperson but also for professional scien-

tists. Ernst Mayr tried most of his life to bring order into the “chaos” concerning the 

meaning of a species. He explains that one should generally distinguish a species as 

concept and a species as taxon and that “(n)one of the putative new species concepts 

is actually a new concept” (Mayr 2001, p. 169). A species concept, according to Mayr 

(ibid., p. 167), “describes the role that the species plays in the living world.” A 

species taxon refers to a zoological, botanical, etc. object, to an aggregate of popula-

tions distributed in geographic space that, together, satisfy the definition of a 

species concept (ibid., pp. 164, 168). Mayr (ibid., pp. 166ff.) further argues that until 

now only two qualifying species concepts have been proposed, namely the typolo-

gical species concept and the biological species concept. According to the typological 

species concept, a species is a kind or different thing. This species definition only 

specifies the criteria according to which species are delimited. It is prevalent among 

classic taxonomists and laypersons. According to the biological species concept, 

species are considered as groups of interbreeding natural populations that are 

reproductively isolated from other such groups – in short, as reproductive 

communities (see Mayr 1970, Ch. 2; 1988, Essay 19; and 2004, Ch. 10).  

The typological species concept bears the problem of not being able to distinguish 

sibling species or to unify species with an intensive sexual dimorphism. Hence, 

most biologists nowadays follow a species concept close to the biological one. 

Concerning species concepts, Ghiselin (2007, p. 284) suspects “that the majority of 

systematic and evolutionary biologists would go along with the suggestion that the 

biological species concept is the least bad among the various alternatives.” Some-

times, scientists define a “new” species concept under a different name, like the 

ecological species concept, but – at least according to Mayr (2001, p. 169) – they 

contain only minimal changes and reformulations. These details should not bother 

us here. The first main problem with the Mayrian definition of the biological species 

concept is that it is applicable only to sexually reproducing organisms – and not to 

asexual/uniparental organisms like bacteria. An equivalent to biological species of 

sexually reproducing organisms does not exist in asexual organisms (Mayr 2001, p. 

173). Such reproductive communities like those of sexually reproducing organisms 

do not exist in the prokaryotes. Therefore, we simply do not know how many 

“species” of bacteria to recognize. Additionally, some organisms like bacteria 

exchange genes frequently by lateral transfer. As a solution, Mayr offers that we 

have to fall back on the typological species definition in such cases and to “recognize 

                                                 
213 Mayden (1997, cit. in Hey 2006, p. 447 and in Robert and Baylis 2008, p. 380); Wilkins (2003, p. 

622); Dietrich (2004, p. 619) 
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these species, so-called agamospecies, by the degree of difference” (ibid.; see also 

Mayr 2004, pp. 189f.).214  

For Mayr (1991, pp. 252f.), three possibilities exist to solve the definitional 

problems. First, one accepts a single species definition that can be applied to all the 

heterogeneous kingdoms of living beings. The problem with this kind of definition 

is that it is too vague to be applicable. Second, one might accept all various species 

concepts (biological species, agamospecies, chronospecies …) in a pluralistic 

manner. This would be unsatisfactory as well since the problem is just shifted to the 

next level without solving definitional problems (ibid., p. 253). Finally, one could 

approve two kinds of species: the biological species (all sexually reproducing 

organisms representing the biggest noticed coherent population) and the agamo-

species (all asexually reproducing organisms). That biological species are not 

arbitrary constructs of some biologists is shown by its inner cohesion of the gene 

pool; a species is a genetic whole consisting of a large gene pool with reciprocal 

relations (ibid., p. 235).  

A second main discussion, primarily within the field of philosophy of biology, is 

about the distinction of whether species are classes or (historical) individuals. Classes 

are seen as natural kinds where the members of species share a common intrinsic 

essence (Ereshefsky and Matthen 2005, p. 16). Individuals, to the contrary, are 

bound by space and time and are physically continuous throughout their history.215 

“The organisms of a species form a distinct spatiotemporal lineage,” Ereshefsky and 

Matthen (ibid.) write,  

“whose members are appropriately causally connected. Moreover, the organ-

isms of a species need not share any intrinsic essence. The ability to evolve, both 

genetically and phenotypically, is a crucial feature of species.”  

Although Horvath (1997, p. 225) writes that the species problem is “one of those 

rare problems in philosophy of biology that has as much philosophical significance 

as it does biological significance”, this discussion is not of indispensable importance 

for my purpose. This is especially the case since some biologists doubt the real 

existence of species as such altogether. For Kunz (2002, p. 18), for example, species 

are nothing more than mental constructs defying all reality. My suggested path to 

battle the species problem in relation to ethics and morality is therefore somewhat 

different. That is why I will only refer to the literature here in relation to the dis-

cussion concerning the species problem.216 I claim that, to give a better understand-

ing of whether species are bearers of interests or not, one should not first and 

                                                 
214 How such prokaryotes can be classified as distinct species (and actually are mostly classified by 

prokaryote taxonomists), see, for example, Rosselló Mora and Amann (2000). 
215 Wilkins (2003, p. 622); Ghiselin (2005, p. 132); Richards (2008, pp. 180, 186) 
216 See, for example, as already mentioned before, Mayr (1970 [especially Chapter 2] and 1991); 

Bartels (1996); Graft (1997); Horvath (1997); Levine (2001); Rolston (2001); Stamos (2002); Reydon 

(2003); Wilkins (2003); Brogaard (2004); Crane (2004); Ereshefsky and Matthen (2005); Mahner 

(2005); Hey (2006); Kearny (2007, Chapter 3); Richards (2007 and 2008); and Ereshefsky (2010). To 



121 

 

 

predominantly focus on the question what species are but, instead, on the questions 

raised by Ernst Mayr, namely:  

“Why are there species? Why are living individuals of sexually reproducing 

organisms combined into species? Why does the living world not simply consist 

of independent individuals, each reproducing with some other, somewhat 

similar individual that he or she encounters?” (Mayr 2001, p. 169; emphasis 

added).  

I follow Mayr (2001, pp. 169f.), that the reason is obvious, and the study of hybrids 

between species provides the answer to these questions:  

“Hybrids (…) are almost invariably inferior, and often inviable or more or less 

sterile. (…) This demonstrates that genotypes, being well-balanced and 

harmonious systems, have to be very similar for successful interbreeding. If 

they are not, (…) the hybrid zygotes are apt to be an unbalanced, disharmonious 

combination of parental genes, resulting in more or less inviable or sterile 

individuals. (...) The isolating mechanisms of species are devices to protect the integrity 

of well-balanced, harmonious genotypes. The organization of individuals and 

populations into species prevents the breakup of well-balanced, successful 

genotypes as would occur if they crossed with alien, incompatible genotypes” 

(ibid., emphasis added).  

Since such sterile hybrids with incompatible genotypes do not serve the interests of 

their genes, it is in the interest of genes that well-balanced genotypes in the form of 

species do exist. Even though every individual in a population is uniquely distinct, 

and even though every population is somehow genetically different from all others, 

the most important species-specific characters shared by all members of a species 

are the isolating mechanisms (Mayr 2001, p. 172). Quoting Mayr (ibid.), 

“The average genotype of a local population is the result of hundreds or 

thousands of preceding generations of natural selection. Any deviation from 

this optimum is apt to be selected against normalizing [that is, stabilizing] 

selection” (emphasis added).  

To say that species have evolved isolating mechanisms to protect their genetic 

integrity simply means that individuals who avoid hybridization with individuals 

from another species have a greater reproductive success than hybridized indivi-

duals do (Mayr 2004, p. 62). Therefore, Mayr (ibid.) concludes that “a genetic predis-

position not to hybridize was rewarded with reproductive success.” The protection 

of harmonious gene pools is even considered “the basic characteristic” of the definition 

of biological species (Mayr 2004, p. 190). 

In the previous part, we have seen that nowadays genes are only able to fulfill 

their main interests if they are packaged into cells and cells into bodies – at least in 

                                                 
present at least a quick tendency in this discussion: It seems that a majority of today’s philoso-

phers of biology (and many biologists) take species as individuals with organisms representing 

their parts instead of species as classes with single organisms as their members (see also Reydon 

2003). 
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multicellular organisms. That was why we concluded that, in addition to the genes, 

their surrounding bodies (as individual organisms) have interests – inter alia as a 

practical approximation because the functioning and intact body is a way of 

expressing the genes’ goals. Analogously, we can think about species as entities that 

have interests because the existence of a species means that there is a common gene 

pool that “defends” its achieved optimum by preventing other, suboptimal entities 

to interbreed. There are species-specific characters that make a species exist as a 

species. The interbreeding barrier of the species-specific gene pool is an evolu-

tionary adaptation of the genes in the same way the body is. As an example, females 

of the European mink (Mustela lutreola) generally abort after mating with an 

introduced male American mink (M. vison) (Simberloff 1998, p. 125). Species can be 

understood as “devices” which protect the genetically inherited integrity of harmo-

nious, well-balanced, and successful genotypes by preventing their breakup as 

would occur if they crossed with incompatible genotypes of organisms from other 

species. This prevents the production of inferior or sterile hybrids. This also 

prevents the genes from getting stuck in a dead-end which forecloses the genetic 

survival and, thus, forecloses the aimed at goals of the genes. Therefore, species (as 

well as individual organisms) directly enhance the interest-satisfaction of the genes 

for their survival (via proliferation). I agree with Rolston who argues that 

“(t)he genetic set, in which is coded the telos, is as evidently a ‘property’ of the 

species as of the individual. (…) Having a biological identity reasserted genet-

ically over time is as true of the species as of the individual” (ibid., 1985, p. 724; 

see also Rolston 1988, p. 149 and 1999a, p. 42). 

Within a large gene pool, that is, within a population of many individual organisms, 

each gene is likely to be represented in various organisms due to plentiful inter-

breeding and so there are genetic kinship-relations towards other individuals of the 

species-population. Hence, in this case, the probable fulfillment of the fundamental 

interest of every gene is largely secured in many organisms. In contrast, the smaller 

the gene pool gets the less likely is the existence of the same gene and, therefore, the 

less likely is the fulfillment of its fundamental interests. Species that are threatened 

by extinction will lose an array of genes that are typical of this species. Therefore, 

the eternal loss of specific, mutually evolved genes (and so the prevention of the 

fulfillment of the genes’ fundamental interests in their survival) is multiplied. In a 

robust, viable population, the genes’ survival is mainly secured due to the existence 

of kin organisms, whereas the survival of optimally evolved sets of genes is 

threatened in endangered species-populations. By saving one of the last organisms 

of an endangered species instead of an organism of a plentiful species, more severe 

interests would be considered. Therefore, we can conclude – as we already did with 

individual living entities – that 

(4) As a practical approximation, all biological species possess interests. 
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An advantage of simply focusing on the question “Why are there species?” is that I 

can thus circumvent the whole, highly disputed philosophical debate concerning 

the species problem. By doing so, I have neither to answer the species problem here 

(that is, inter alia, whether species should be best seen as (historical) individuals or 

as classes of phenotypically similar individuals) nor do I have to take up a concrete 

position in relation to the species problem. Thereby, it is possible to avoid being 

criticized solely because of a specific position one takes in relation to the species 

problem. I consider this a great advantage because my ethical analysis in favor of 

species is not based on controversial, biological, definitional assumptions. It would 

therefore not collapse if it were shown that one or another definition is untenable.  

Why should species count morally? 

Many legitimate reasons exist to protect species from extinction. In the actual day-

to-day debate, these reasons are foremost anthropocentric ones concerning the 

species’ potential or their actual utility for humans – as a means for human ends. For 

instance, the extinction of species could imply that 

“(n)ew sources of scientific information will be lost. Vast potential biological 

wealth will be destroyed. Still undeveloped medicines, crops, pharmaceuticals, 

timber, fibres, pulps, soil-restoring vegetation, petroleum substitutes, and other 

products and amenities will never come to light. (…) (A)n obscure moth from 

Latin America saved Australia’s pastureland from overgrowth by cactus, (…) 

the rosy periwinkle provided the cure for Hodgkin’s disease and childhood 

lymphocytic leukaemia, (…) a chemical from the salvia of leeches dissolved 

blood clots during surgery” (Wilson 1992, p. 345).217 

It does not seem to be illusory that one day (at least: part of) our needs for fuel will 

be covered or substituted by a “myco-diesel” which is produced with the help of 

some sort of fungus. That the production of “myco-diesel” is technically possible 

has been recently proven by research on an endophytic fungus called Gliocladium 

roseum that was discovered in the forests of Patagonia (Strobel et al. 2008). Moreover, 

species extinction morally matters because of aesthetic and/or psychological reasons 

– for example, because of the wonder, delight, excitement and enjoyment that 

humans conceive by watching specific species in wild, natural settings.218 But are 

these given reasons for indirect moral considerability sufficient from a moral point 

of view? Are there only two kinds of beings in this world: people and their 

resources, as Gifford Pinchot is supposed to have said (Callicott [1987] 2008, p. 439)? 

Are there not reasons deducible from an impartial moral point of view that take 

species directly into moral account? Do we really want to put price tags on species 

according to their utility? Is it species that morally matter or just the individuals 

making up a species? 

                                                 
217 See also, among many others, Ehrenfeld (1997); Kellert (1997, esp. Chapter 2); and Birnbacher 

(1999, pp. 55f.). 
218 e.g., Russow (1981); Ehrenfeld (1988, p. 215); and Kellert (1997) 
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Consider the following situation, in which you have to either kill a member of an 

abundant species or one of the last members of a highly endangered species. For 

example, if starving in the USA, shall you shoot – on the one hand and in case of 

pure necessity – an animal of a common species like a pheasant (Phasianus colchicus) 

or – on the other hand – an animal of a (partly critically) endangered species like a 

California condor (Gymnogyps californianus)? Shall you shoot a member of an abun-

dant, non-endangered species such as, for instance, an Eastern cottontail (Sylvilagus 

floridanus) or a raccoon (Procyon lotor) or, instead, a member of an endangered 

species like a black-footed ferret (Mustela nigripes) or a red wolf (Canis rufus)? Shall 

you shoot a common white-tailed deer (Odocoileus virginianus)219 or an endangered 

Sonoran pronghorn (Antilocapra americana sonoriensis)220? Being lost in Yakutia 

(North-East Siberia, Russian Federation), shall you shoot – in case of pure necessity 

– a common ptarmigan (Lagopus lagopus) or a critically endangered Siberian crane 

(Leucogeranus leucogeranus)? Alternatively, if you are lost in the Amur region of the 

Far East of the Russian Federation, shall you shoot an abundant wild boar (Sus 

scrofa) or an endangered Siberian tiger (Panthera tigris altaica)?221 Plainly indivi-

dualistic, that is, individual-organism-based ethical theories like sentientism and 

biocentrism do not and cannot provide any answers to these questions of where to 

put priority on because they do not directly morally consider species at all. A few 

examples should highlight this point.  

The ethical position developed by Peter Singer (1993b, pp. 276f.) – consequen-

tialistic-utilitarian sentientism – draws the boundary of moral consideration around 

all individual sentient creatures. Singer (ibid.) sees the possible loss of an entire 

species as a factor, which has to be taken into consideration only insofar as it 

adversely affects individual sentient creatures. Yet, in the above presented situations, 

where we had to decide whether to shoot a sentient animal of species A or B, 

Singer’s theory provides no decision-making help. In a comparable way, Bernard 

Rollin (2006, p. 138) concludes that the promotion of the extinction of species might 

be wrong because a species extinction might cause aesthetic or practical harm to 

humans or other animals and because he considers a species as a group of harmable 

(and, thus, “morally relevant”) individuals (ibid., p. 139). Tom Regan’s ethical 

theory of animal (better: vertebrate222) rights likewise only includes the moral rights 

of individuals. Because species are not individuals according to Regan (1983, pp. 

359f.), they need not be morally considered – whether on the brink of extinction or 

not: 

                                                 
219 i.e., not the endangered subspecies called Columbian white-tailed deer (Odocoileus virginianus 

leucurus) (cf. Ricca et al. 2002, p. 1255 and Washington Department of Fish and Wildlife 2012, p. 

40) 
220  Avowedly, it is only a pronghorn subspecies in this example that might go extinct. 
221  Admittedly, in this example – as in the pronghorn example before – it is only a subspecies that 

might go extinct. 
222 See Chapter 5.2. 
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“That an individual animal is among the last remaining members of a species 

confers no further right on that animal (...). If (…) we had to choose between 

saving the last two members of an endangered species [e.g., the last two Furbish 

louseworts (cf. Callicott 1985b, p. 367)] or saving another individual who be-

longed to a species that was plentiful but whose death would be a greater prima 

facie harm to that individual than the harm that death would be to the two [say, 

cotton-tail rabbits (ibid.)], then the rights view requires that we save [those] 

individual(s). (...) (T)he reason we ought to save the members of endangered 

species of animals is not because the species is endangered but because the 

individual animals have valid claims” (Regan 1983, pp. 359f., emphasis added). 

That means that, for Regan, there are no direct moral reasons to save an endangered 

plant species from extinction. As has been mentioned above, for Nicholas Rescher 

(1980, cit. in Rolston 1985, p. 723), moral obligations are always interest-oriented. 

Though, for him (ibid.), 

“only individuals can be said to have interests; one only has moral obligations 

to particular individuals or particular groups thereof. Accordingly, the duty to 

save a species is not a matter of moral duty toward it, because moral duties are 

only oriented to individuals. A species as such is the wrong sort of target for a 

moral obligation.”223 

In analogy, Paul Taylor’s as well as Robin Attfield’s individual-based forms of bio-

centrism do not consider species as directly morally relevant: 

“(W)henever the good of an entire species-population is referred to, we must 

always keep in mind that it is individual organisms that alone comprise the actual 

entities that have a good definable independently of the good of any other entities” 

(Taylor 1989, p. 69, emphasis added). “The well-being of the group [i.e., species] 

is a function of the well-being of the individuals that compose it” (ibid., fn 5, p. 

70, emphases altered).224 

“(T)he elimination of a species guarantees that it will have no future members. 

(…) (F)or practical purposes we can speak of the value of continued life of a 

species, although this value in fact hangs on that of the several present and 

future members” (Attfield 1991, p. 151). In other words, “(o)nce a species dies 

out, there will be no more individual members” (Attfield 1994, p. 164, emphasis 

added). 

                                                 
223 See, alternatively, Rescher (1997, p. 184) in its German translation. 
224  Despite this clear theoretical statement, Taylor does not seem to be that clear-cut in his personal 

subconsciousness as he also writes that “it may be more reprehensible for someone to trample on 

a rare and endangered wildflower for no good reason (…) than it is for one person to kill another 

in self-defense” (Taylor 1983, pp. 242f., emphasis added). Additionally, he argues that one of the 

major modes of restitution (in case of a former harming of nature) is “protecting endangered and 

threatened species” (Taylor 1989, p. 198). The criteria of rareness and endangerment are for 

Taylor’s theoretical ideas fully irrelevant – though seemingly not for his personal feelings or 

opinions. 
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Following Attfield’s thinking, is it really just the future individuals that are harmed 

if a species goes extinct because they are doomed to non-existence?225 What would 

be Attfield’s answer if such individuals of an endangered species were just replaced 

by the same amount (or even more) individuals of another, more abundant species?226 

If it follows that species do not morally matter independently, what would be 

wrong with the human species going extinct? Would it be morally wrong if human-

ity became infertile, for instance, by a specifically programmed, “designed”, or 

genetically modified and otherwise harmless virus spread by a highly misanthrope 

terrorist?227 Would it be morally wrong if the present human generation decided not 

to reproduce at all so that there would then be no future humans to suffer any 

disadvantages of environmental degradation (Johnson 1983, p. 347)? If we say, “Yes, 

that would be morally wrong! Of course, the species Homo sapiens (including future 

generations) ought to continue to exist!”228 – what are the special reasons for humans 

in comparison to other species? Would it be morally appropriate to keep individuals 

of endangered animal species in “good”, that is, according to the animal welfare 

standards “well-managed” zoos and to prevent them from proliferation so these 

species go extinct after a while without harming the species-individuals physically 

(see also Agar 2001, p. 131)? Does it directly and morally matter whether a species 

goes extinct? As already mentioned above, individual-organism-based environ-

mental ethical theories like those promoted by Singer, Regan, Rescher, Rollin, 

Attfield, and Taylor – to name just a few, though important ones – say ‘no’. Species 

do not directly matter morally for them and their theories, respectively. Whether 

the individuals are of an endangered species or not is (according to their own moral 

argument) irrelevant.  

If only individuals were equally “counted” morally, it would make sense to 

assume that supporters of individual-based egalitarian ethical theories should favor 

– in cases of necessity – the consumption of huge individual animals instead of small 

ones. That means, that it would be preferable to kill one blue whale instead of two 

herrings, one elephant instead of two rats, or one albatross instead of two sparrows 

since doing so would nourish more people and, subsequently, would necessitate 

less individual animals being killed. Because a blue whale weighs around 150,000kg 

and a herring approximately 0.5kg, you would have to kill some 300,000 individual 

herrings to obtain the same amount of food. Because an elephant weighs around 

5,000kg and a rat 0.25kg, you would have to kill 20,000 rats to obtain the same 

amount of food (taste and repugnance229 taken aside). Because a wandering alba-

tross weighs about 10kg and a sparrow approximately 0.025kg, you would have to 

                                                 
225 Attfield (1991, p. 151; 1994, p. 164; and 1999, pp. 134f.) 
226 This point is also made by Bradley (2001, p. 49). 
227 It could be, for example, thought of infectious, virally vectored immunocontraception as has been 

considered for controlling rodent populations in Australia (Angulo and Cooke 2002, cit. in Min-

teer and Collins 2005, p. 1807; see also Selgelid 2012, pp. 312f.). 
228 See also Rolston (2001, p. 410). 
229  at least for an average westerner 
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kill 400 sparrows to obtain the same amount of food.230 Therefore, following the logic 

of individual-based egalitarian ethical theories, we should preferably kill (in the 

case that we have to provide food for our own survival) big individuals irrespective 

of whether the species they belong to is threatened by extinction or not (see also 

Davis 2003). For example, the ‘People for the Ethical Treatment of Animals’ (PETA) 

had a PR-campaign a couple of years ago dealing with exactly this topic. The 

campaign slogan was “Eat whales!” and PETA tried to emphasize that one single 

whale would be sufficient to feed many people (at least those who are not willing 

to live a vegetarian life) instead of killing tens and hundreds of thousands of chick-

ens or pigs for feeding the same amount of people (Ullmann 2001, p. 160; also cited 

by Davis 2003, p. 391).231 For individual-based sentiocentrists like PETA activists, 

every conscious animal has the same “right” to life and thus morally counts equally 

– be it a chicken or a whale, whether the individual is a member of an endangered 

species or not (Ullmann 2001, p. 160). 

Following the structure of my interest-based theory, we are obliged to directly 

morally consider the basic interests of other entities impartially. I showed that 

morally relevant interests are prevalent in conative/teleonomic entities that have a 

goal-directedness out of themselves, which is not the case with thermostats, tractors, 

and heat-seeking missiles. I further elaborated that – throughout evolution and the 

living environment – it is mainly genes that have interests. This, as presented above, 

does not necessarily require having an active, self-conscious interest in something 

(remember the comatose person or eating disorder example); it is sufficient to think 

of something being in a conative/teleonomic entity’s interests. Individual organisms 

are predominantly expressions of their genes’ interests in further survival via proli-

feration. In a like sense, species are mainly “super-expressions” of the genes’ inter-

ests because they were proven by evolution to be efficient ways to fulfill the genes’ 

interests in survival as perfectly as possible. Because it is difficult or even impossible 

(as well as nonsense) to consider every single gene’s interest in itself in our daily 

actions, and because all the genes of an individual organism are served best if dealt 

with collectively via the individual organism and the species, I find it legitimate to 

consider individuals and species as “directly”232 morally considerable.  

Apart from species, though, conservationists are mainly concerned with eco-

systems – not with individuals. Does my proposed environmental ethical theory 

provide (from a conservationist’s perspective: “good”) arguments to the effect that 

ecosystems ought to be morally considered in themselves? 

                                                 
230 These are very rough examples, and I do not take into account the amount of flesh versus bones 

from single individuals when comparing the weights because this is irrelevant for the intended 

point. 
231 I have to add, though, that the intention of PETA was of provocative origin. PETA does not urge 

us to switch to whale-consumption instead of chicken-consumption but to switch to a vegetarian 

or vegan diet.  
232 See Box 6 in Chapter 4.1. 



128 

 

 

3.6. The interests of ecosystems? 

Notably from an interest-perspective, ecosystems are hard to define since they are 

mixed complexes of living and non-living things alike (Millennium Ecosystem 

Assessment 2003, pp. 3, 8). Tansley, who introduced the concept of ecosystems in 

1935, considered organisms and inorganic factors alike as the components of 

ecosystems (Tansley 1935, p. 306). However, only parts of an ecosystem possess an 

immanent goal-directedness (namely, living, biotic organisms and their genes). 

Other parts of ecosystems are without it, namely, non-living, abiotic entities like 

stones, rivers, and mountains. In my view, only parts of ecosystems – the genes and 

the living organisms and the species themselves (as has been argued for above) – 

have interests shown by their immanent striving, not ecosystems as such (see Cahen 

1988, p. 197).233 Rolston (2000, p. 1048) also opines that ecosystems have no genome, 

no telos, and no unified program. They do not defend themselves against death or 

injury (ibid.). Ecosystems “have no interests about which they or we can care.”234 

For our purpose, a significant question is whether ecosystems are morally com-

parable to living individual organisms and species or not because the ecosystems 

might likewise be claimed to possess interests in the wider sense of the meaning. To 

my knowledge, this question has been discussed in the literature most thoroughly 

by Lawrence Johnson (1991). In the same way that each individual living entity 

possesses at least one cell with many different genes, one could see the whole 

ecosystem (or even the whole biosphere) as an individual living organism that 

contains not only many different genes like our body-cells but different genes and 

bodies that are functioning in the same way that our single body does for our genes. 

From this point of view, it is possible to claim that an ecosystem has interests as 

well, the same way we might say that individual living organisms and species have 

interests – as a practical approximation due to their gene-interests (see also Johnson 

1992, pp. 156f.). One could argue that ecosystems “have” interests because of the 

interests of the goal-directed, living parts of it – but not because of the inanimate 

matter in the ecosystem, which possesses no interests.  

From my perspective, agreeing with Rolston, ecosystems as such are not interest-

bearers since they are missing an immanent goal-orientation, that is, a telos. And to 

argue that ecosystems have interests in regard to their genes – then why include the 

                                                 
233  It might be a good idea to adopt the term “biogeocoenosis” (which scientists from the former 

Soviet Union mainly use) instead of the term ecosystem. A biogeocoenosis – which can be taken 

as a synonym for ecosystem – describes the intimate association (coenosis) between living things 

like vegetation and animals (representing the “bio” in the term) and their physical environment, 

i.e., the lithosphere, pedosphere, hydrosphere, and atmosphere (representing the “geo” in the 

term) (Scamoni 1966, p. 14). For me, it is just the biotic parts of biogeocoenoses that are inherently 

goal-directed and that should be, thus, morally considered directly – not the physical parts. 
234 See also Rolston ([1991] 2001, p. 140). This quotation is not intended to make the reader think that 

Rolston does not value ecosystems. He values them very much which is also expressed in his 

works (e.g., Rolston [1991] 2001, p. 143). Yet, he does not recognize “intrinsic values” in ecosys-

tems as such but specific values, which he termed “systemic values”. 
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inanimate entities and not only the clearly delimitable parts with striving activities, 

namely the genes whose goals are incorporated in individual living entities and 

species? I also concur with Lee (2003, p. 14) that abiotic entities cannot meaningfully 

be said to have interests which they strive to maintain or realize. According to Mayr 

(2001, p. 42) most evolutionists attribute the apparent balance of ecosystems and the 

whole biosphere “to an opportunistic response of the living world to changes in the 

inanimate world and vice versa.” The apparent goal-orientation is due to the gene-

possessing parts of the ecosystem, not because of the inanimate parts like stones, 

mountains, rivers, and the like which do not show any teleonomic striving and, 

therefore, should not count as interest-bearers. In this regard, I am probably what 

Rolston ([1991] 2001, p. 140) calls a “conservative ethicist”. 

The difference between species (which “directly-indirectly” possess an imma-

nent goal-direction (see Box 6 in Chapter 4.1.) and, therefore, interests due to the 

common gene pool) and ecosystems is that the genes within the individuals in the 

ecosystems do not necessarily depend on a specific ecosystem in such a close way as 

they do in species. A gazelle of the Serengeti is not mandatory for a Serengeti lion 

as food; usually, no single grass species of the Serengeti is mandatory for the gazelle 

of the Serengeti as food. These things are replaceable in ecosystems – in contrast to 

the genes in bodies or species. A lion from the Serengeti could eat and digest as well 

a goitered gazelle (Gazella subgutturosa) from Central Asia or a reindeer (Rangifer 

tarandus) from Yakutia. Likewise, a polar bear (Ursus maritimus) could eat and digest 

a blue wildebeest (Connochaetes taurinus) from a very different ecosystem. In my 

opinion, the highly symbiotic examples of fully interdependent entities, like lichens 

– a symbiosis of algae/cyanobacteria and fungi which might be seen as the most 

simplified ecosystem (see Johnson 1991, p. 163) –, are too rare to be generalized. I 

agree with Rolston (1988, p. 149) again, “The genetic set, in which is coded the telos, 

is as evidently the property of the species as of the individual through which it 

passes.” Yet, this “genetic set” is usually not evidently a property of the ecosystem 

as such. 

To be fair and honest, I have not been engaged in the ecosystem-topic in such an 

all-encompassing way that I can claim to have found an ultimate decision and solu-

tion, respectively. I have found no final answer whether things like ecosystems 

should be directly morally considered – especially due to the question of whether 

they exist in reality, in nature, or whether they are just “mental isolates” (Tansley 

1935, p. 300) or “metaphysical constructs” (Wilson 1996, cit. in Haber 2004, p. 25 and 

2011, p. 216) that are nothing more than “helpful and fruitful image[s]” (Haber 2011, 

p. 224). Therefore, instead of abandoning the idea that ecosystems might be seen as 

having interests altogether, I should leave this question simply open (or, at least, a 

little bit aside). To abate potential worries concerning the relevance and urgency of 

conserving ecosystems: Although I take ecosystems in the following to be morally 

considerable only indirectly, they surely deserve moral primacy due to their 

fundamental importance for all the dependent teleonomic entities that are directly 

morally considerable.



 

 



 

 

4. Moral conflicts and morally relevant criteria 

for a fair conflict resolution 

4.1. How to balance our judgment in cases of moral conflict? 

Until now, we were mainly dealing with the question of which entities possess 

direct moral considerability. At the beginning of this work, I stated that I take it for 

granted that the most important moral rule is the one of nonmaleficence. Subse-

quently, it has been worked out that those entities are morally considerable that 

possess a “good of their own”, a telos, or interests because these entities are the ones 

harmable in themselves and possessing intrinsic value. I have further concluded 

that it is, on a predominantly theoretical level, primarily genes that are entities with 

a “good of their own”, a telos, or interests that can be harmed “in themselves” and, 

thus, ought to be directly morally considered. Moreover, I have reasoned that indi-

vidual organisms and species ought to be morally considered “directly” as well – at 

least on a practical level. (See Box 6 below for a closer discussion about the word 

“direct”.) However, important questions remain undiscussed until now, namely: 

1. Does the amount of intrinsic value or the amount of moral consideration differ 

among these harmable entities? In other words, does it come in degrees? 

2. How should we balance our judgment in cases of moral conflict? 

In the following part, these questions will be dealt with, especially with the question 

of how to resolve moral conflict situations in which we inevitably have to (that is, are 

externally “forced to”) harm at least one morally considerable entity. For me as a 

conservationist, environmental ethical theories become interesting when they 

possess a guiding function in relation to the overabundant real-world conflicts. That 

means that the ethical theories are not just representing splendid, theoretical ideas 

from the “ivory tower” and for academia but that they are providing real help in 

balancing environmental conflicts – without merely relying on conservationists’ 

gut-feelings and intuitions, however. 

Starting with the first question from above, two broad directions of thought are 

present in environmental ethics concerning the amount of intrinsic value and moral 

considerability of entities, namely, egalitarianism and gradualism. For egalitarians, 

all entities that possess intrinsic value ought to be prima facie morally considered 

equally – independent of their species membership and their physical or intellectual 

capacities. The main argument provided is that intrinsic value is either present in 

an entity or not; if an entity has intrinsic value, it has it fully. In contrast, gradualistic 

environmental ethical theories consider various entities as differing in their amount 

of intrinsic value and/or moral considerability. Gradualists do not generally negate 

the moral considerability of all entities with intrinsic value; however, for them, an 

entity of one species can be said to possess more intrinsic value and/or moral 
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considerability compared to another entity of another species – because of specific 

characteristics. An egalitarian sentiocentrist would argue that humans, dolphins, 

chimpanzees, rats, and chickens all possess the same intrinsic value and, thus, the 

same moral considerability. An egalitarian biocentrist is more likely to argue that the 

intrinsic value of all living organisms is equal, whether we have to resolve a conflict 

The presented distinction between genes, individual organisms, future generations, 

species and their respective “direct” moral considerability brings about terminological 

problems. It is difficult to express the meaning correctly when just applying the label 

“directly morally considerable” or “indirectly morally considerable”. If we assume that 

it is primarily gene-like constructions that principally deserve full direct moral 

consideration, are individual organisms, future generations, and species therefore just 

indirectly morally considerable? What is the difference between persons and paintings 

if both are only “indirectly” morally considerable? There are fundamental, morally 

important differences between persons and paintings. Hence, we should further specify 

the word “direct” – for example, by adding a “direct-indirect” to the dichotomous 

distinction between direct or indirect, at least in theory. On a strictly theoretical level, the 

presented environmental ethical theory is based on teleonomically structured, usually 

gene-like entities and their interests that are “really” directly morally considerable. 

Some individual organisms, though, – foremost sentient individual organisms like 

humans, elephants, dolphins, and dogs – take up a hybrid “function”. On the one hand, 

they are driven – to some extent – by their genes. However, at the same time, they are 

also harmable as individuals and they are (partly) developing their own goals. I have 

suggested and reasoned above that we should take individual organisms, future 

generations and species as “directly” morally considerable entities – at least on a practical 

level. On a meticulous, theoretical level, though, they are predominantly only morally 

considerable “directly-indirectly”.  

I have chosen this clumsy “directly-indirectly”-expression to explain that a) an entity 

like an individual organism or a species is (practically) directly morally considerable – 

in contrast to things like rivers and mountains which are morally considerable only 

indirectly. On the other hand, b) entities like individual organisms, future generations, 

and species are (to some degree) just indirectly morally considerable since, theoretically, 

they mainly follow the goals of their genes. A beautiful Picasso painting, for example, is 

only indirectly morally considerable. Such paintings are by no means “directly” morally 

considerable because they do not possess a telos and because they cannot be harmed. 

Gene-like entities, to the contrary, are fully directly morally considerable due to the teloi 

inherent in them. Individual organisms, future generations, and species can be said to 

be “directly-indirectly” morally considerable because of the teloi running inside them. 

They are, thus, mainly morally considerable in relation to their “genes”. Since such 

wordings as “directly-indirectly” are very awkward, I will mainly use the shortcut 

version “direct” in relation to single organisms, future generations, and species, though 

keeping in mind that it is foremost gene-like constructions that deserve direct moral 

considerability. I will provide examples that clarify this view later on in this work. 

Box 6: Moral considerability – direct, “direct-indirect”, or indirect 
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between an elephant, a dandelion, a slime mold or a bacterium. To the contrary, a 

gradualistic sentiocentrist could argue that – although we ought to morally consider 

all sentient entities – their intrinsic values differ depending on their specific capa-

cities or characteristics; for example, the intrinsic value of a human is usually 

considered higher than that of a chicken. A gradualistic biocentrist would argue that 

– although we ought to morally consider all living entities alike – their intrinsic 

values are differing depending on their specific capacities. The intrinsic value and 

moral considerability of a human, for example, would, thus, be higher than the one 

of a dandelion, and the one of a dandelion higher than the one of a slime mold or 

bacterium. Concerning egalitarianism and gradualism, most ethicists consider it an 

either-or-decision. One can be either an egalitarian or a gradualist.235 However, I 

question the logic that it has to be an either-or-decision. In the subsequent part, I 

will argue instead that we have to separate two levels of morality, namely, an 

egalitarian and a gradualistic level within a single ethical concept: egalitarian on the 

first and gradualistic on the second level. 

4.2. Two level morality, two types of situations 

(1-to-1- and 1-to-2-situations)  

Many situations exist where a mono-focused egalitarianism has decisive problems. 

If we fail – for whatever reasons – to act in accordance with the morally mandatory 

or right on the first (or absolute) level, there is (and should be), nonetheless, a way 

to choose between morally more and less preferable actions on a second (or relative) 

level to lessen moral wrongs. This does not openly argue for a relative ethic per se 

but legitimizes a relative ethic only in situations of severe moral conflict where we 

cannot act according to the morally mandatory. Moreover, if we have the chance (as 

famously portrayed by so-called trolley examples) to throw the switch to either save 

X or Y, a strict egalitarian like Taylor (1989) would, in principle, have to flip the coin 

to resolve the moral conflict – even if entity X is a human, chimpanzee, or elephant 

and entity Y a grass, fungus, or bug. Taylor, in addition, would have to throw the 

switch in the direction in which one elephant is killed by the downward running 

trolley instead of two grasses or two bugs. VanDeVeer (1979, p. 58) is correct when 

he argues that  

“(t)he troublesome and difficult question (…) concerns how to weigh [the] 

respective interests [of entities] in general and how to adjudicate conflicts of 

interest which arise between humans and [other entities]. What we crucially 

need (…) is an (…) assessment of principles which provide a basis for 

comparatively weighing such interests” (emphases added). 

                                                 
235  For instance, Tom Regan (1981, 1983, 2001a) is one of the most prominent egalitarian sentio-

centrists. In relation to biocentrism, Paul Taylor (1989) can be called an egalitarian biocentrist 

whereas Robin Attfield (e.g., 1991, 1994) and Louis Lombardi (1983, 1988) can be said to be 

gradualistic biocentrists. 
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Goodpaster (1978, p. 325) already recognized that it is a central question “how to 

balance competing claims to consideration in a world in which such competing 

claims seem pervasive.” This “how” is meant as how to weigh conflicts of interests 

in a moral, that is, impartial, non-arbitrary manner. Yet, which criteria would be 

morally relevant and necessary to compare in order to achieve an impartial 

judgment? Do we really weigh and compare the intrinsic value of entities or are we 

just looking for criteria, which would make the outcome less harmful overall – 

irrespective of the (equal) intrinsic values of the entities? Let us start with 

interhuman or interpersonal examples to briefly sketch the problem. 

4.2.1. Intrinsic value – equal or graded? 

As we have already seen in the hairdresser example above (‘She might be a good 

hairdresser but such a merit does not heighten her intrinsic value compared to a poor 

hairdresser or a carpenter!’), the intrinsic value of a person, like its human dignity, 

is not (de-)gradable – at least for most of us. Considering human dignity, someone 

does not possess it in a specific amount, that is, not more or less compared to 

someone else (Birnbacher [2002] 2006, p. 85). Either someone possesses human 

dignity or not (ibid.). We consider it morally wrong to say that left-handed people 

possess human dignity – although a little bit less than right-handers do. If entities 

possess human dignity, they possess it equally and unqualified. Analogically, the 

same is true for intrinsic value. There is no stepped ladder of human dignity or 

(intrinsic) value within human persons – or humans in general – and in relation to 

some merits (good hairdresser, bad carpenter) or inborn characteristics (like the height 

of a person or her intelligence). The intrinsic value of entities like human persons 

must not be conflated or equaled with the merits of the respective entity. As Taylor 

(1989, p. 77) correctly notes, 

“It is part of the idea of merit that individuals vary in their merits. A may be a 

better tennis player than B, but B may be a better poet than A, and both may be 

very poor carpenters. This kind of variation (…) does not occur in respect of the 

[intrinsic value] of people. If we regard persons as possessing [intrinsic value] 

as persons, then they all possess the same [value], since it is their simple 

personhood itself which is the ground of their [value].” 

Singer ([1974] 1976) argues in a comparable way. The claim to equality among 

human persons and humans 

“does not depend on intelligence, moral capacity, physical strength, or similar 

matters of fact. (…) There is no logically compelling reason for assuming that a 

factual difference in ability between two people justifies any difference in the 

amount of consideration” (ibid., p. 152). 

The intrinsic value and the moral considerability of an entity must, therefore, not be 

confounded with the merit of it. No single human person (or, more generally, 

human – whether person or not) should be considered inherently superior or inferior 
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to any other but as an entity pursuing its own good in its own way. All such entities 

are, then, judged to be equally deserving of moral consideration (Taylor 1989, pp. 

45f.). It does not matter whether one human is a moral agent and another one a moral 

patient – both have their intrinsic value equally (Regan 1983, p. 241). I follow the 

view that the concept of intrinsic value is a categorical concept. This view includes 

the following statements:  

“One either has [intrinsic value], or one does not. There are no in-betweens. 

Moreover, all those who have it, have it equally. It does not come in degrees” 

(Regan 1983, p. 241).236 

“An entity either deserves moral respect or not” (Werner 2003, p. 56, my trans-

lation). 

“Intrinsic value is a binary coded and not a gradual term” (Gorke 2010, p. 155; 

my translation).  

VanDeVeer (1995, [11]), among others, criticizes this view. Using the example of 

weighing scales concerning intrinsic value, he argues that either an entity or item 

registers on a specific weight scale or not. If that entity registers (that is, if that entity 

has intrinsic value), then, so VanDeVeer’s idea runs, we may legitimately ask how 

heavy it is (ibid.) – that is, whether it possesses more intrinsic value or less. With this 

reasoning, VanDeVeer would generally legitimate varying degrees of intrinsic value 

even among humans. For reasons already provided above, I cannot agree with this. 

Instead of varying degrees of intrinsic value, it might be varying degrees of some-

thing else.  

 Despite the followed egalitarian moral point of view, interpersonal or interhu-

man situations exist in which we have to choose between outcome 1 and outcome 2, 

and, by this, we have to make a decision in favor of morally considerable entity A 

and in disfavor of morally considerable entity B. To take a classic example, think of 

a doctor who has to decide which of her patients will get the urgently needed, scarce 

donor kidney (or blood transfusion).237 By this, the doctor has to decide who of them 

will live and who will probably die. Suppose that one patient is a 95-year-old 

comatose person with HIV, various forms of cancer, and pneumonia (and, because 

of this terminal illness, is most likely to die very soon anyway), the other patient a 

25-year-old, otherwise healthy person. Every one of us, I expect, would decide in 

favor of the young person getting the donor kidney despite the fact (or assumption) 

that both possess equal intrinsic value.238 But on what moral grounds? How can we 

maintain that every single person or human possesses intrinsic value equally and, 

                                                 
236 This idea implies that I do not follow, among others, VanDeVeer (1995, [11]) who believes that 

intrinsic value can vary in degrees.  
237  This scenario might be called “standard emergency room triage” (Selgelid 2012, p. 315) which 

“involves making decisions about the order in which patients will be treated based on the 

urgency of patients’ needs” (ibid.). 
238 Martin Gorke (2010, p. 162) and Gary Francione (2000, pp. 157f.), for instance, use a similar 

example in their work. 
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nevertheless, legitimately prefer a specific person/human who gets the donor 

kidney? 

 Another ethical classic is the burning house example. A house is burning. There 

are two people inside a burning house who cannot run out of it on their own. Behind 

the door to the left is your own child, behind the door to the right an unknown 

person (stranger). Take it for granted that you only have a single chance to rush into 

the house and thus only save one of them. Which person would you save? I assume 

that most of us would try to save our own child. Again, what are the moral reasons 

for this preference if we acknowledge that both – my child and the stranger – 

possess the same intrinsic value? 

 In both examples, the decisions are not decisions concerning the amount of the 

person’s intrinsic value. Despite rescuing the young person and one’s own child, we 

need not (and ought not) consider them to generally possess more intrinsic value 

than the other people, like the 95-year-old terminally ill comatose and the stranger. 

The intrinsic value is the same in all people. As Frankena (1963, p. 2) rightly stresses,  

“most moral problems arise in situations where there is a ‘conflict of duties,’ 

that is, where one moral principle pulls one way and another pulls the other 

way.”  

For resolving the problem of conflicts of duties, we cannot just appeal to rules. We 

have to decide, “which rules take precedence over which others” (ibid.). And for 

deciding which rule should take precedence, our existing duties to various entities 

have to be seen in relation to that outcome which causes the least harm, lesser evil, or 

minimum wrong. This is a highly common motive in ethics – not only for utilitari-

anists/consequentialists but also for deontologists/Kantianists. The following quota-

tions show that it is both utilitarianists and Kantianists who follow this line of 

reasoning: 

“If we must inflict pain or starve, we would then have to choose the lesser evil” (Singer 

1975, p. 249, emphases added).  

“(W)e have a duty not to harm [entities] if it can be avoided; but if it cannot be avoided, 

we have a duty to choose those alternatives of action which cause the least harm” (Wetle-

sen 1999, p. 314, emphases added). 

“Our primary obligation [in such moral conflict situations] (…) is to choose the alter-

native which involves the least number of harm-causing acts” (Taylor 1989, p. 286, empha-

sis added). 

Referring to Regan’s deontological, egalitarian sentiocentrism, Michael (1997, p. 314) 

writes that “(w)hen our actions will necessarily harm one of two beings, the very process 

of according them equal respect in light of their equal [intrinsic value] requires that we 

perform the act that will cause the least amount of harm” (emphases added). 

“What should be at issue in any given case of environmental conflict is not which 

humans or which set of characteristics are more valuable, but rather which set of needs 

or interests are more deserving of protection relative to others in any given conflict situation” 

(Eckersley 1998, p. 174, emphases added). 
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Of course, not all harms are equal. Although the intrinsic values of two humans 

should be taken as equal, harms can be “unequal when different individuals are 

harmed in the same way” (Regan 1983, p. 303). As in the donor kidney example, 

“(t)he untimely death of a woman in the prime of her life is prima facie a greater 

harm than the death of her senile mother. Though both lose their life, the 

magnitude of the loss, and thus the harm, suffered by the younger woman is 

prima facie greater” (ibid., pp. 303f., emphases added).  

Regan (1983, p. 309) rightly concludes that  

“(t)o say that two individuals, M and N, have an equal right not to be harmed, 

based on the equal [moral considerability] each is owed, does not imply that 

each and every harm either may suffer is equally harmful. Other things being 

equal, M’s death is a greater harm than N’s migraine.”  

When we say that stealing a poor person’s pullover is a greater wrong than stealing 

one from a rich person, we are usually not claiming that the poor person is more 

valuable than or superior to the rich person. The equal moral considerability of the 

rich and the poor only shows that 

“comparably harmful wrongs to them are equally wrong; but the theft of a 

[pullover] does not typically cause comparably serious harms to the rich and 

poor, and so their equal [moral considerability] does not imply that the thefts 

are equally wrong” (Knapp 2009, p. 176). 

In relation to such a “least harm” criterion, let us quickly construe a hypothetical 

lifeboat example that might better highlight the point I am trying to make. For the 

sake of argument, suppose that there are five “normal”, “average” 75kg-persons 

who are willing to save their lives in a lifeboat; but the overall maximum tonnage 

capacity of the raft is only 365kg – that is, 10kg less than the five 75kg-persons weigh 

altogether. Further assume that one person of the five is permanently incapable of 

feeling pain. In such a situation, all five persons could potentially be saved by cut-

ting off one leg of the pain-free person. From a harm perspective, this variant in sum 

would bring the morally most preferable result since a) one harm necessarily has to 

be done to save all five and b) since the person without pain perception would be 

the person that is prima facie harmed least out of all the present people.239 Although 

this person does not possess less intrinsic value, we, nonetheless, can make use of a 

factor or characteristic, which makes the decision a morally reasonable one. Albeit 

we have moral obligations to all five persons and even though the intrinsic value of 

all five persons is the same/equal, we can (and should) determine the least possible 

harm at hand and act accordingly. 

                                                 
239 This example will be picked up further below when we deal with the moral importance of 

modular and unitary bauplans of living entities (see Chapter 4.3.4.). The example can be further 

varied by including a person who “suffers” from Body Integrity Identity Disorder (BIID), also 

known as Amputee Identity Disorder (AID), i.e., someone who desires the amputation of a 

healthy limb (see, for example, Elliott [2003] 2006 or Bayne and Levy 2005). 
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However, to prefer and, thus, save a 25-year-old kidney-needing person or my own 

child does not mean that it is morally acceptable to generally torture “nasty” and 

“cranky” people (like Regan’s infamous “Aunt Bea”240), to enslave old people, or to 

use strangers for “target practice” (Francione 2004, p. 133). In a like sense, to say 

that women and children should be given priority in an emergency case does not in 

itself stand in contradiction to the belief that men, women, and children ought to be 

morally considered equally and that they all possess intrinsic value equally. Consis-

tency does not require us to conclude that – because of such an emergency-priority-

rule – we are “justified in generally treating men as tools, eating them for dinner, 

and hunting them for sport” (Sapontzis 1982, p. 357). Likewise, just because a hypo-

thetical man might choose to rescue his nearest and dearest young, white, male, 

well-educated Buddhist friend ahead of an old, black, female, illiterate Jewish 

stranger from another country in a burning house scenario does neither necessarily 

mean that the man is ageist or gerontophobic,241 or that he is racist, sexist, educa-

tional-elitist, anti-Semitic, xenophobic, nor that he necessarily thinks that the elder-

ly/people of color/women/illiterate/Jews/foreigners possess less intrinsic value. The 

man might be actively engaged in political campaigns against such forms of 

discrimination.242 Taylor (1983, pp. 241f.) correctly points out that  

“(a)s persons they have the same [intrinsic value], though circumstances necessi-

tate the infringement of the rights of one of them. Equality of [intrinsic value] 

(…) does not mean that it is always wrong, all-things-considered, to kill [and let 

die, respectively], harm, or otherwise act contrary to the good of any being 

having such [value]” (emphases added).  

The tricky thing with this is that morality should still be able to guide us even though 

the intrinsic value of entities is taken to be equal. Morality would be a lousy thing 

to make us flip a coin or “draw straws” (Regan 1983, p. 285) in moral conflict situa-

tions such as the hypothetical ones portrayed above. However, can we legitimately 

claim that an egalitarian ethical position is still able to give us guidance in situations 

of conflict? The above cited and mentioned examples are suggestive in exactly that 

direction.  

 In my opinion, many people (including environmental philosophers) unneces-

sarily panic when assuming that equal intrinsic value could imply that we have to 

stop our existence because we are morally urged to not eat plants or animals (due 

to their equal intrinsic value) or to do hardly anything because it might interfere 

with the intrinsic value of other entities. But such thinking is absurd. One might 

recall the burning house thought experiment from above to illustrate this point. As 

                                                 
240  See Regan ([1985] 2003, pp. 160f.). 
241 An ageist or gerontophobic person is hostile and/or discriminating against people because of their 

chronological age. Concerning the term “ageist/ageism” – see, e.g., Nelson (2004), Pasupathi and 

Löckenhoff (2004), Merriam-Webster Online Dictionary (2010), and Lesser (2012). Concerning 

“gerontophobia” – see, for example, Balaram (2004). 
242 This example has been influenced by Robyn Eckersley (1998, p. 169). 
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an egalitarian humanist, I consider all humans as possessing equal intrinsic value – 

irrespective of individual merits, height, shoe size, intelligence, skin color or any 

other quality. Nevertheless, in the burning house example, I can legitimately choose 

preference over my own child instead of a stranger or a 95-year-old comatose 

person. Would you not agree? (In-depth arguments concerning this point will be 

provided further below.) In the same line of thought, I see the intrinsic value of other 

non-humans. Although all humans possess equal intrinsic value in the above exam-

ples, it does not include that there are no morally legitimate reasons and criteria to 

prefer one or another in moral conflict situations. The important point is that these 

additional criteria must not be chosen arbitrarily but that they are still generalizable 

and universalizable. By this, we can settle intraspecific human conflicts of interests 

within the moral sphere although we consider humans as possessing equal intrinsic 

value. Despite the egalitarian Article 1 of the United Nations Universal Declaration 

of Human Rights243 and the Vienna Declaration and Program of Action (World 

Conference on Human Rights from 1993),244 this does not necessarily imply that we 

ought to flip the coin to resolve intraspecific moral conflict situations. Nor does it 

imply that the intrinsic value of humans differs so that we might judge moral 

conflict situations according to the value the respective human has. It is the same 

with interspecific conflicts of interests.  

 Critics of a species-egalitarian ethical conception often argue that such a theory – 

in which shooting a neighbor is “no more morally reprehensible than swatting a fly 

or stepping on a wild flower” (Spitler 1982, p. 260) – lacks practical moral guidance 

in daily life (see, for example, French 1995, pp. 40f.). For these critics, such a theory 

is little more than “utopian abstraction” (ibid., p. 40). It can be stated though that it 

is the same within interhuman egalitarianism. As Eckersley (1998, p. 175) persuasive-

ly argues,  

“the commitment to humanism as a primary value commitment provides no 

more practical guidance in human conflict situations than [for example, 

biocentrism or] ecocentrism (since we can rarely satisfy every human claim, 

interest or need equally and simultaneously), but that is hardly a reason for 

rejecting humanism. Moreover, the fact that particular human conflicts may be 

practically resolved by favouring the claims of some humans over others does 

not necessarily mean that the primary value commitment to humanism is 

thereby contradicted or undermined.” 

Ranking entities of different species within an interspecific moral conflict situation 

must not be done due to assumed, generally “superior” capacities or merits; instead,  

“it is an appropriate attempt under the conditions of finitude to give special 

protection to some when we are not able to give equal protection to all. In a 

                                                 
243 “All human beings are born free and equal in dignity and rights” (emphasis added). 
244 “All human rights are universal, indivisible and interdependent and related. The international 

community must treat human rights globally in a fair and equal manner, on the same footing, and 

with the same emphasis” (emphases added). 
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utopian world we would not need to make forced choices, and thus would not 

need to allow a harm to occur to one in order to protect another from harm. In 

our world, however, we often must make such choices. (…) (S)pecies ranking is 

simply a necessary part of our moral practice of setting priorities. (…) (R)ank-

ings are relational assessments about where – in particular cases and under 

distinct conditions – our moral priority lies to defend those who have the 

greatest range of potential vulnerability” (French 1995, pp. 55f., emphases in 

original)  

– and not the greatest intrinsic value. But what does that mean for our assumed 

egalitarian (at first: inter-human) ethical theory? Is it, therefore, strictly speaking, 

not egalitarian in essence? Is it, instead, gradualistic? Am I necessarily a gradualist 

if I save my own child or the 25-year-old kidney-needing person first? Am I compul-

sorily putting higher intrinsic value onto my own child and the 25-year-old kidney-

needing person compared to the other persons who, therefore, have to be seen as 

possessing less intrinsic value? Or is it, maybe, both, that is, egalitarian and gradualis-

tic at the same time? If so, what does it mean that an ethical theory is as well egali-

tarian and gradualistic? As has already been briefly introduced above, I will argue 

for a two-level morality, with a first, egalitarian level and a second, gradualistic one.  

4.2.2. 1-to-1- and 1-to-2-situations 

From a moral point of view, I additionally distinguish two types of situations, 

namely 1-to-1- and 1-to-2- or, more correct, 1-to-1- and 1-to-X>1-situations.245 In a 1-

to-1-situation, either I myself or another entity (he/she/it) has to go “overboard” in 

a lifeboat scenario. In 1-to-1-situations, I can and have to decide, respectively, 

whether it is morally legitimate to harm another entity according to the primacy of 

“basicness” of their needs and interests or not. In such situations, according to the 

so-called principle of proportionality,246 which is widely acknowledged to be a “funda-

mental moral ideal” (Knapp 2009, p. 174), I ought to refrain from harming another 

entity if there is a significant imbalance of needs or interests. This would be for 

instance the case if I could only satisfy my peripheral, non-basic interests by violating 

the fundamental, basic interests of another entity. In other words, if only my peripheral 

interests were at stake, it would be morally illegitimate to prefer them to the basic 

needs and interests of other interest-bearing entities – regardless of how intelligent 

they are, how fury their skin is, or how many legs they possess. If my basic interests 

were at stake, though, it would be morally legitimate to prefer my own fundamental 

                                                 
245 Since the “1-to-X>1”-terminology sounds pretty complicated, I will mainly make use of the more 

comprehensible “1-to-2”-terminology although the first expression is more correct in that it is 

also valid in situations where we have to choose between a chimpanzee, a mouse, a paramecium, 

and a dandelion which would be a 1-to-4-situation. 
246 See, for instance, Taylor (1989, pp. 269ff., esp. 278f.) and Gorke (2010, pp. 173ff.). Sterba (1995, p. 

199) prefers to talk about a principle of disproportionality which combines Taylor’s principle of 

proportionality and the principle of minimal harm. 
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interests and needs.247 To put the principle of proportionality simply: “(T)he more 

basic and essential (…) needs should be fulfilled before the more trivial, nonessen-

tial needs are met” (Eckersley 1998, p. 176). 

 To provide an example, think of an everyday situation like the following: Sup-

pose that you are going by bike on a very calm street from your tiny village to town 

to buy some bread. To the left and right are meadows and after mild summer rains, 

slugs are prevalent and plentiful on the road. Due to the calmness of the street and 

your decent speed, you do not need to take a big personal health risk to cruise 

around the slugs that are crawling right in your initial, “ideal” way. Should you 

redirect your straight line of cycling? (For the case of the argument, please suppose 

that you do not find slugs squirm inducing so that you are willing to cycle around 

them solely out of disgust and repugnance reasons.) This situation is a “perfect” 1-

to-1-situation. There is just you and another entity (the first slug in your way) and 

you have the possibility to harm that entity in a fundamental way or not, without 

your own basic interests being touched.248 Alternatively, think of a recreational 

hunting trip to Yakutia to hunt a snow sheep (Ovis nivicola lydekkeri). The basic needs 

(or interests) of the individual snow sheep (its survival) stand in contrast to your 

much more peripheral interests (the potential joy of the hunt and/or the trophy).  

 If, however, the slug situation were such that the only possibility of you to not 

roll over a slug were to have (or at least to risk to have) a head-on collision with a 

big, fast running truck yourself – it would be morally permissible to prefer your 

own basic interests out of “self-defense”, to protect your own vital needs compared 

to the same vital needs of the slug. In analogy, if you somehow found yourself in 

the wilderness of Yakutia and the only way to survive was to shoot a snow sheep 

(1-to-1-situation: either you will starve to death or the snow sheep will be shot by 

you), this would be morally legitimate. The reason for this is that equally basic 

interests stand in conflict with each other and one does not have to sacrifice oneself 

in such situations. 

 Great parts of moral debates deal with the question of what kind of needs are 

“really” basic for whom (and therefore would legitimate a specific action morally) 

and which are already non-basic (and thus would proscribe a specific action because 

of the principle of proportionality). Hence, before focusing on 1-to-2-situations, it is 

necessary to have a closer discussion about basic and non-basic needs. 

Basic vs. non-basic needs of organismic entities 

The differentiation between basic and non-basic needs (and interests, respectively) 

is widely considered to demarcate an especially important moral distinction (Brock 

and Reader 2002, p. 430). Basic needs are best taken as those that are “essential for 

life, especially continued biological life, and the needs at issue are presumptively 

                                                 
247 Such an act can be seen as a principle of self-defense – see, for example, Taylor (1989, pp. 264ff.). 

This principle of self-defense will be dealt with in more detail further below. 
248 A similar example has been presented by Kawall (2003, p. 341). 
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universal. (…) Essentially, a need is basic if satisfying it is necessary for flourishing 

to be possible” (ibid.). As Gillian Brock (1998, p. 175) highlights, 

“(p)ervasive harm results if very basic needs are not met: one’s ability to 

function (…) is impaired by not satisfying these needs, not just short-term, or 

because of the individual’s beliefs or desires, but in principle one’s ability to 

function is impeded and this would be so for any human agent.”249 

Yet, it goes without saying that discussions about basic versus non-basic needs are 

difficult since many moral conflict situations are not clear-cut. I will argue that it is 

quite often not a question of either clearly basic or definitely non-basic; instead, in-

between, various needs exist which ought to be morally considered and which are 

neither fully basic nor fully non-basic. However, to start with, some clear-cut cases 

do exist. To achieve and fulfill their fundamental interests, water is an absolutely 

basic need for varying organisms such as humans, pigs, hamsters, oaks, dandelions, 

and fungi. Golden water taps, to the contrary, are neither a basic need for humans, let 

alone for pigs, hamsters, oaks, dandelions, or fungi. Moreover, whereas it should 

not be considered a basic need of a person to slam a puppy to death due to plain 

boredom, it is a basic need of heterotrophs like animals to eat other organisms – in 

contrast to autotrophs like plants that can live on sunlight, “air” and water alone. 

Thus, it might seem to be a basic need to shoot the above mentioned snow sheep in 

an extreme situation in Yakutia to prevent one’s own starvation but a much more 

non-basic need to hunt the sheep with the plain and single aim of putting its trophy 

on the wall at home. These examples are more or less moral clear-cut cases for basic 

and non-basic needs. 

 Most fundamentally, nutrition, physical protection, and “health” can be univer-

sally seen as rudimentary and especially urgent basic needs for all harmable, 

teleonomically organized entities – whether for Swedes, sequoias, squirrels, or slime 

molds250 – because they contribute to “one’s integrated effective functioning” (John-

son 1991, p. 145). However, in addition to the well-being interests of squirrels, slime 

molds, and sequoias (like the need for water), Swedes, like all other humans, also 

have a whole range of additional well-being interests or needs (Devall and Sessions 

1985, p. 68; French 1995, p. 55). Of course, the well-being needs vary among such 

                                                 
249 See also Brock (1999, p. 179). 
250 It has to be admitted that slime molds are not necessarily “singular” entities. There are cellular 

and plasmodial forms (see Olive and Stoianovitch 1975, cit. in Baldauf and Doolittle 1997, p. 12007; 

Wikipedia 2014d). The plasmodial slime molds form “supercells” which consist of individual cells 

with more than 10,000 synchronously dividing nuclei within one large membrane (ibid.). Cellular 

slime molds, on the contrary, usually exist as individual unicellular entities and, like Dictostelium 

discoideum, “feed most of the time as millions of individual, potentially immortal single-celled 

amoeba in the forest soil and litter” (Carey 2003, p. 3). However, under specific conditions, “these 

millions form aggregate ‘swarms’ in dense, coordinated, visible, mortal masses that look slug-

like” (ibid.). In such cases, they aggregate to form large multicellular slugs (Olive and Stoianovitch 

1975, cit. in Baldauf and Doolittle 1997, p. 12007) and assemble into clusters that act as one 

organism (Wikipedia 2014d; see also Adl et al. 2005, pp. 404f.).  
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dissimilar entities and along with their capabilities. The basic, well-being needs of a 

human, for instance, are usually much more extensive than those of a slime mold 

are. Varying basic needs can and should be differentiated according to the capabilities 

of the respective entities. (It has to be cautioned, yet, that it is foremost a variation 

in degree depending on their varying abilities and needs.) Many animals have 

comparable basic needs in relation to humans. They do not only include physical 

survival but also psychological and social needs. Following McMillan (2002, p. 965), 

“(a)s for physical health, the basic foundation of mental health is the meeting of 

needs. Needs, both physical and emotional, are those factors required for 

normal function; basic needs must be satisfied for an animal to maintain a state 

of physical and psychologic homeostasis. (…) All needs appear to have evolved 

because of their associated survival advantages” (emphasis added). 

Therefore, a person’s basic needs are those that must be satisfied in order to not 

endanger a person’s physical and mental well-being (Sterba 1988, p. 177) – including 

psychological, emotional, social, and/or cultural needs251 – not just plain physical 

survival, as is the case among bacteria.252 According to many authors,253 the basic or 

vital needs of a person include the following:  

 food and water (that is, nourishment),  

 shelter/protection/security,  

 medical care,  

 companionship/intimate relationships/love,  

 liberty, and  

 self-development/self-actualization254. 

Are any of these needs privileged? According to Maslow’s (1943) well-known 

hierarchy of needs, it seems so but, of course, they all matter to a very high degree. 

The context determines which needs are most basic and most urgent. As Schmidtz 

(2006, p. 164) correctly puts it, “If Michelangelo is dying of thirst, then of course 

drinking water will be more urgent than any need to be sculpting.” However, 

although a person might have more than enough nourishment, medical care, 

liberty, and shelter, he or she might not be able to achieve self-actualization at all if 

                                                 
251 Regan (1983, p. 90); Sterba (1988, p. 177); McMillan (2002, p. 965) 
252 At least, I have not been convinced to the contrary, i.e., that bacteria live a mental, socio-cultural 

life. Yet, see Brock et al. (2011), who report about social amoebas that practice primitive agricul-

ture. 
253 See, for instance, Maslow (1943); Regan (1983, p. 90); Devall and Sessions (1985, p. 68); Sterba 

(1988, p. 46 and 2005a, fn 23, p. 171); Baxter and Moosa (1996, p. 87); and McMillan (2002, p. 965). 

Compare also with Weigel’s (1986) ‘typology of basic human needs’. 
254 Self-actualization can include “growing towards courage, kindness, knowledge, love, honesty, 

and unselfishness. When we fulfil this need, we feel serene, joyful, filled with zest, sometimes 

euphoric, and generally happy. When we act contrary to our need for self-actualisation, we 

experience anxiety, despair, boredom, shame, emptiness and are generally unable to enjoy 

ourselves” (Singer 1993b, pp. 327f.). 
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he or she has absolutely no friends, has no companionship, no love. For such a 

person, these are the most urgent and most basic needs in that situation. It is not 

surprising that the World Health Organization (cit. in Osofsky et al. 2005, p. 83) 

defines health not only as the absence of disease and infirmity but as a state of 

complete physical, mental, and social well-being.255 In light of the various capacities 

and capabilities of goal-directed entities, Sterba (1995, p. 196) rightly distinguishes 

between two types of basic needs,  

a) the basic needs of humans (and some other highly developed animals) that – 

if not satisfied – would “lead to lacks or deficiencies with respect to a standard 

of a decent life” (ibid., emphasis added; see also Sterba 2001b, p. 34 and 2005a, 

p. 61) and  

b) the basic needs of plants and comparable beings which – if not satisfied – 

would “lead to lacks or deficiencies with respect to a standard of a healthy life” 

(Sterba 1995, p. 196, emphasis added; see also Sterba 2001b, p. 34 and 2005a, p. 

61).  

Critics might argue that such a reasoning comes close to applying “double 

standards” (Steverson 1996, p. 354), especially for egalitarians, in that different 

standards for qualifying basic needs are employed for humans and a limited 

number of animals (in respect to a decent life) and most nonhumans (in relation to a 

healthy life). This would stand in contrast to the commitment to species equality 

(ibid.). I think, though, that this critique is not fully permissible. Of course, one 

could stay at the expression of ‘healthy life’ to circumvent the critique to allow 

“double standards”. However, this would then necessitate an extension of the 

meaning of health to grasp the various forms of health. It is, as far as I am aware of, 

quite impossible to be mentally cruel towards a slime mold, horsetail, jellyfish, or 

papaya. Therefore, something like the mental health of slime molds and comparable 

entities simply does not exist. However, the opposite is true for humans (and 

probably some other species). We can consider our basic good as being just health, 

“taking the concept of health in a very broad sense. This involve[s] our psycho-

logical and our physiological wellbeing, both internally and in relationship with the 

world around us” (Johnson 1991, p. 143). But, then, what is the advantage of this? 

The argument of Steverson seems to be a zero-sum game.  

 It has to be emphasized that the basic needs of organismic entities, especially 

those of humans, are also time-relative (for example, due to the impact of technical 

change) and can vary from place to place.256 How one’s needs and one’s well-being 

are experienced, “depends on context and situation, reflecting local physical, social, 

                                                 
255  See also Millennium Ecosystem Assessment (2003, p. 12): “Human well-being has multiple consti-

tuents, including the basic material for a good life, freedom and choice, health, good social 

relations, and security.” 
256 Marshall ([1890] 1961, cit. in Baxter and Moosa 1996, p. 86); Weigel (1986, p. 1429); Sterba (1988, 

p. 177) 
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and personal factors such as geography, environment, age, gender, and culture” 

(Millennium Ecosystem Assessment 2003, p. 12). We can say that a certain level of 

educational achievement is essential for having a realistic chance to live well for a 

“typical” human being. However, “(w)hat level is necessary can vary because of 

where one lives (e.g., a village in Tibet or in the Bronx)” (Regan 1983, p. 88, emphasis 

added). “(I)t would be inappropriate to construct a basic needs bundle on the basis 

of 19th century technology”, Weigel (1986, p. 1429) legitimately argues, because 

“advances in medicine, agriculture, education and sanitation have dramatically 

increased both the quantity and the quality of life for individuals who have bene-

fited from these developments.” Weigel (ibid.) further reasons that 

“although the generic contents of a basic needs bundle should not be culture-

relative, the specific basic needs ‘packages’ will vary from one culture to the 

next, depending on cultural or individual factors (e.g., required calorie intake 

will vary with age, sex, height, climate, activity level, pregnancy/lactation; 

sanitation schemes will vary with local customs).” 

More generally, someone “who lived a good life as an Eskimo in Greenland might 

perhaps have had a good life of a very different sort as a shepherd in New Zealand” 

(Johnson 1991, p. 145). As the quotation of Weigel already highlighted, basic physical 

needs depend on the geographical locality in which the entity lives, in this example, 

the human. An Inuit from arctic Greenland, of course, needs different kinds of food, 

clothes and shelter compared to a human from tropical Cuba. Basic social needs, to 

the contrary, mainly vary between societies. For instance, while a social need for a 

school education can be considered as basic and fundamental for achieving our 

biological basic needs in most (“industrialized”) societies, it might be – to the 

contrary – the orally passed-on knowledge and skills of hunting and gathering in 

“ancient hunter-gatherer societies” (like the !Kung of the Kalahari, the Pila Nguru 

of Western Australia, or the Sentinelese of the Andaman Islands in the Bay of 

Bengal) and not necessarily the ability to read and write. However, on average, at 

least a basic education can be seen as being in the fundamental interests of most 

humans in today’s world, as part of their basic needs. Education might not be 

needed as essentially as water but definitely more essentially than golden water 

taps. Coming back to interspecies comparisons, it is obvious that education257 is only 

needed by humans – not by oaks, dandelions, and fungi. These entities have other, 

usually somehow more “restricted”, more rudimentary basic needs compared to 

average humans or other highly mentally developed vertebrates like chimpanzees, 

dolphins, and elephants. We will revisit this point later on when asking why it is 

morally acceptable to prefer human basic needs. 

 The link between “basic needs” and “moral justification” is quite obvious. The 

more essentially something is needed by an entity the more legitimate it is to 

morally justify an action (or omission of action) so that this entity can satisfy its basic 

                                                 
257 in the meaning of school education, i.e., learning how to read and write 
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needs. That was the lesson taught by the principle of proportionality, which has been 

briefly introduced above. Yet, questions that are more difficult arise when we have 

to deal with cases that are far from being clear-cut. Although some clear-cut cases 

exist (for example, potable water versus golden water taps), many – if not most – 

cases and situations are somewhere in between, that is, either more basic or non-

basic and, thus, more legitimate or wrong on a scale of gray-colored shades between 

the extreme black (clearly non-basic; morally “forbidden”) and white (clearly basic; 

morally “legitimate”) poles of the spectrum (see Gorke 2003a, p. 101 and 2010, p. 

176). I agree with Gorke (ibid.) who argues that only rarely an exact or definite 

binary border between fully justifiable and fully unjustifiable actions can be drawn 

by ethical theories. We quite often have to deal with cases that are more or less 

justifiable and more or less unjustifiable, that is, with notions that are more gradu-

alistic. Following the principle of proportionality, the less necessary a violation of a 

prima facie duty is, that means, the more it is motivated by luxury interests instead 

of survival interests, the less justifiable it is (ibid.) – irrespective of (following the 

moral principle of impartiality) whether the entity is white, male, intelligent, human 

or the like. To better illustrate the content of the principle of proportionality, Gorke 

(2010, p. 176) provides a matching example. According to the stepped formulation 

of this principle, it would surely be less justifiable to fell a tree just to have free sight 

from one’s window than to fell a tree to build boards and shelves, than it would be 

to use the wood for heating purposes to get over a cold winter without chilblains.  

 Yet, how do we best deal with the more than fifty moral “shades of gray” between 

basic interests and non-basic ones? In an attempt to specify the mentioned shades 

of gray more clearly, Lori Gruen (2010, p. 14), for instance, has further subdivided 

interests into a) crucial, b) important, c) replaceable, and d) trivial ones. Gary Com-

stock (2004, p. 362) has done the same, though naming the fine-tuned classification 

of interests/needs slightly differently (categorical, basic, serious, and trivial). It is 

not clear, though, whether a further subdivision of needs is practically helpful. 

Although this subdivision nicely highlights the above made point that many moral 

situations are neither fully basic nor fully non-basic, the question is what follows 

out of this. What, for instance, is the exact border between a basic need and a serious 

one? Such questions are hard or even impossible to resolve because they are not like 

clear measurement units for distance, weight, or temperature. If we were consi-

dering 20°C as the borderline between important/basic and replaceable/serious, it is 

clear that a temperature of 19°C would be in one category and a temperature of 21°C 

in the other. But morality and needs are not resolvable by mathematics. Therefore, 

although I consider further subdivision as interesting and suggestive, such subdivi-

sion seems to have no real practical impact on weighing needs and interests up. 

Pretty much all of our dichotomous, classificatory concepts – for example, moral/ 

immoral, legal/illegal, living/nonliving, human/nonhuman – imply a fuzziness 

between two clear poles.258 It is the same with basic and nonbasic interests. Despite 

                                                 
258  See, for example, Sterba (2005a, pp. 61f. and fn 13, p. 175; 2012, p. 252). 
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the fact that not every need and interest might be classified as either fully basic or 

fully nonbasic, Sterba (1995) correctly highlights, this is not an objection to the 

usefulness of the concept (ibid., fn 13, p. 175). It “should not immobilize us from 

acting with respect to clear cases” (ibid., fn 27, p. 196).259 

1-to-2-situations and the challenges in relation to the principle of equality 

Let us now come back to the examples raised above concerning slugs and 1-to-2-

situations. In contrast to the slug example of a 1-to-1-situation, consider now an 

example of a 1-to-2-situation. Recall the above donor kidney example. Consider that 

you have to decide whether either entity X or entity Y or entity Z should get the 

donor kidney. With this, you have to choose between saving entity X, Y, or Z. (Such 

situations are suitably characterized by so-called trolley examples260). Consider a 

trolley example now where you have to throw the switch to either save entity X 

(say, an earthworm) and entity Y (say, a dog).261 Taking for granted that it is morally 

legitimate not to throw your own body onto the track to stop the trolley (principle of 

self-defense), there is a choice in the remaining option between the death of X or Y. 

And precisely on that level of choice, moral decisions simply have to be made and – 

I argue – can be made without being forced with an egalitarian “flip of the coin” or 

“drawing of straws”. Does it make any moral difference which entity has to “go 

overboard” and which entity we will kill, respectively? Is it “worse to kill a cow 

than to kill a carrot” (Schmidtz [1998] 2002, p. 97)? If so, what are the reasons for 

this from an egalitarian perspective? Most existing egalitarian environmental ethical 

theories have problems with resolving such conflicts of 1-to-2-situations in a 

persuasive way.  

                                                 
259 See also Sterba (2012, p. 252). 
260 Trolley examples or situations can be described as follows: A trolley is out of control and runs 

down a hill. Further downhill, ahead of the trolley, is a switch, followed by a split in the track. 

On the left track, five people (or more generally: entities) are sitting, all looking into the opposite 

direction to the oncoming trolley. These people can neither see nor hear the trolley nor you 

shouting out warnings. They are sitting on the track on which the trolley will soon run. The 

distance to them is too far so that there is not enough time to run to the five people and warn 

them. Moreover, very strong wind forecloses that they hear your warning cries. The only way to 

make this ominous situation not happen, which would otherwise definitely kill all five, is to 

throw the switch yourself to divert the trolley to the other track. Unfortunately, on this track 

another person/entity is sitting – though only a single one. The arising question now is whether 

it would be morally legitimate or even morally mandatory to throw the switch to save the five at 

the “expense/costs” of the single one (see Foot [1967] 2007; Thomson 1976, 1985, and 2008; Hall-

borg 1997; Hauser 2006, pp. 113ff.; Schmidtz 2006, Chapter 28; and FitzPatrick 2011, Chapter 3.2). 

The trolley example can be varied in multiple ways. The advantage of trolley cases compared to 

lifeboat cases is that you yourself are not involved with your own personal basic needs at stake. 

Therefore, your moral judgment is less driven by your own personal will to survive and, so, more 

objective. 
261 See also Michael (1997, p. 309) for a similar idea. 
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Think again of a vacation to Yakutia during which you can either go rafting, or 

fishing for taimen (Hucho taimen), or hunting either a hazel grouse (Bonasa bonasia) 

or a Siberian crane (Leucogeranus leucogeranus). To be an egalitarian does not make 

the moral choice between rafting and fishing and hunting an indifferent one for 

(morally) “blindfolded” Lady Justice. We do have criteria at hand that could make 

one decision morally preferable to another. With this, however, we do not (de-) 

grade the intrinsic value of an entity – we are just trying to figure out which option 

will produce the least harm (see above). Counting the interests, the moral consider-

ability, and the intrinsic value of entities equally does not mean that there are never 

times when it is legitimate to favor some individuals over others, for example, 

granting special obligations to members of our family (Regan 1983, p. 316; Taylor 2003, 

pp. 22f.). Equal moral considerability and equal intrinsic value does prima facie not 

necessarily presuppose equal treatment. As Regan (1980, p. 110) rightly points out, 

we can count equal needs and interests equally, 

“no matter whose interests they are, and still treat individuals quite differently. 

(…) (T)he differential treatment of individuals with equal interests does not by 

itself violate the equality of interests principle.”  

Singer (1975, p. 3) argues in the same direction:  

“The basic principle of equality does not require equal or identical treatment; it 

requires equal consideration. Equal consideration for different beings may lead 

to different treatment” (emphases in original; see also, for instance, Singer [1974] 

1976, p. 150 and 1993b, pp. 22ff.). 

Let us take human equality as our first example and approximation. The idea of 

human equality “lies near the heart of modern liberal thought” (Rachels 1990, p. 

175) and “is espoused (…) by almost every Western thinker of the past three 

centuries” (ibid.). However, everybody is quite sure about the fact of course that the 

claim that all humans are always and fully equal is plainly false. “People differ in 

intelligence, beauty, talent, moral virtue, and physical strength – they differ in virtu-

ally every characteristic that might be thought important” (ibid.). Singer (1993b, p. 

52), for instance, therefore distinguishes between factual equality and moral equality. 

Referring to Singer, Meredith Williams (1980, p. 150) writes,  

“It is obvious that members of different races and sexes [and species] are 

physically different, and just as obvious that these differences (‘inequalities’ of 

skin color, chromosome distribution, strength [and number of legs]) are 

irrelevant to the issue of moral equality.”  

That the basic principle of human equality does not necessarily require equal or 

identical treatment of humans has been vividly shown by the following examples 

of Rachels (1990, p. 176): 

“A doctor, for example, should not always prescribe the same treatment for 

every patient, regardless of what ails them. It would be a grisly joke always to 

prescribe penicillin on the ‘egalitarian’ grounds that this treats everyone alike. 
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(…) At the same time, when people are equals – when there is no relevant 

difference between them – justice requires that they be treated similarly. This is 

just an application of the old Aristotelian point that like cases should be treated 

alike, and different cases differently. (…) (T)reating people differently is not 

objectionable if there is a relevant difference between them that justifies a 

difference in treatment. Thus, if one patient has an infection treatable by peni-

cillin, while another patient does not, it is permissible to give one but not the 

other an injection of that drug. The difference between the patients justifies the 

difference in treatment.” 

Thus, we have to widen the principle of equality. Sterba (1995, p. 204), among many 

others, correctly states that “just as we claim that humans are equal but treat them 

differently, so too can we claim that all species are equal but treat them 

differently.”262 To take an easy example, consider a hard slap with your flat hand. 

To say that a horse, an infant, an orchid, and a butterfly possess equal intrinsic value 

and equal moral considerability does not imply that an equally hard clap is morally 

“mandatory” or legitimate for the mentioned entities due to the basic principle of 

equality. The entities’ harmability by a slap differs tremendously. Therefore, their 

differences in harmability require a different treatment – not the plain fact that one 

entity is a member of the human, horse or butterfly species. That we admit humans 

to universities but not plants and non-human animals is legitimate even under the 

principle of equality because the latter are not able to read, write, or do mathematics 

and are, thus, in different positions (Rachels 1990, p. 179). However, it would be 

something different when considering torturing a sentient animal: 

“The [sentient] animal’s inability to read, write, or do mathematics is irrelevant; 

what is relevant is its capacity for suffering. Here humans and [sentient] non-

humans are in the same boat. Both feel pain, and we have the same reason for 

objecting to torturing one as to torturing the other” (ibid.).  

How individuals may be treated is not determined by considering their group 

memberships but by considering their particular characteristics and the relevant 

differences in that specific situation (ibid., pp. 175f.). It is obvious that not just any 

difference is morally relevant. (Remember the doctor-penicillin example from 

above.) Therefore, I agree with Rachels (1990, p. 177) that, to supplement the 

principle of equality, “we need an explanation of what relevant differences are; we 

need a theory that specifies criteria for determining which differences are relevant 

and which are not” (emphasis in original). This is what I am aiming at with the 

present work. 

In a lifeboat conflict, where I have to decide whether a dog or a “normal” human 

(that is, not a ruthless mass-murderer,263 not the 95-year-old comatose with pneumo-

nia, HIV and various forms of cancer who will die very soon anyway) has to go 

overboard, I am not in a real moral dilemma since dilemma situations should be taken 

                                                 
262  See also Sterba (2012, p. 251). 
263 Michael (1997, p. 309) provides a similar example. 
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as morally unresolvable conflicts between moral obligations (Louden 2000, p. 264). In 

real dilemma situations, we (theoretically) have to flip the coin, that is, there are no 

“better” or “worse” options to choose from.264 However, we actually do have addi-

tional criteria – apart from being morally considerable – at hand because of one’s 

morally relevant interests and due to the least amount of harm that will be done to 

the various entities that are varying along with and according to their harmability. 

To apply these criteria in a universalizable, non-egoistic, non-arbitrary way and, 

therefore, according to moral principles (for example, who would be less harmed 

instead of whose death would boost my career or fill my bank account?) does not 

mean that we are stepping outside the realm of morality or that we are negating 

equal moral considerability or equal intrinsic value. These additional criteria are 

simply necessary to resolve moral conflicts in a morally adequate way without being 

forced to flip coins and without our egalitarianism evaporating. Despite that, 

entities are somehow “graded” according to some criteria of course, though only in 

a second step – and not from the outset. These criteria, which I will introduce in the 

subsequent chapter, are best understood to be gradualistic on a second level of morality 

(see Box 7 below). Two things shall be highlighted with the introduction of this 

terminology:  

a) The criteria are only valid on a second level of morality. That means that the 

arguments in favor of one or another criterion have to be derived from morally 

relevant thoughts and not from chance or arbitrariness. There are moral, 

universalizable, non-arbitrary reasons to opt for one or another choice.  

b) The criteria are only valid on a second (that is, “subordinated”) level of mora-

lity. This subordinated level does not generally challenge the first (egalitarian) 

level of morality with equal intrinsic value and equal moral considerability.  

This second level of morality can be seen as a form of “moral mitigation” aimed at 

harming as few (morally relevant) interests as possible if there is no other choice, 

for example, in the case of food consumption. (Should I kill and eat cows or carrots?) 

I do shy away from the thought that harmable, teleonomically organized entities 

could be graded according to varying intrinsic values. The most clear-cut case for 

refuting such a thought comes from interhuman ethics. I cannot think of legitimate 

moral reasons to generally, a priori assign higher intrinsic values to some humans 

(for example, white males) and lower intrinsic values to others (for example, women 

of color). Such reasoning would be called sexism or racism and would be correctly 

rejected for moral reasons. The plain factual characteristic of a harmable entity (like 

its sex, the color of its skin, the number of its legs, or its hairiness) has no influence 

on the amount or grade of its intrinsic value and its moral considerability, respec-

tively.  

                                                 
264 For what I have called “moral dilemma” here, other authors – like Vossenkuhl (2002, p. 179) – 

prefer to use “tragic conflict”. For Vossenkuhl (ibid.), moral dilemmata are commonplace and 

occur day-to-day; moreover, solutions exist to resolve them, which are morally consistent. 
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To repeat it once more, intrinsic value and moral considerability has to be seen as a 

switch with only two settings; it can be either possessed by an entity or not – but 

not partly, that is, not more or less. It is like being pregnant. It is impossible to be 

partly pregnant; one either is or is not. To use another example, it is impossible that 

two persons can be half-married to each other (Regan 1992, cit. in Sterba 1996, p. 

365). Birnbacher ([2002] 2006, p. 85) provides the example of human dignity (see 

above); according to him this term allows no more or less, that is, “one cannot 

possess human dignity to a specific degree, one either possesses it or not” (ibid., my 

translation). It is the same with “intrinsic value”. 

 However, as a matter of course, decisions have to be made in situations of moral 

conflict. It is the same with financial resources available for conservation: they are 

“always fewer than the number of issues for which they are judged to be needed. It 

follows that priorities have to be set” (Mace and Collar 2002, p. 61, emphasis added). 

Such a priority setting, yet, does not mean that some entities are intrinsically less 

valuable than others are: 

“Suppose I find myself in a situation of mortal combat with an enemy soldier. 

If I kill my enemy to save my life, that does not entail that I regard my enemy 

Richard Hare (1981, pp. 25, 153f., 159) termed such an ethical construct “two levels [or 

two-level structure] of moral thinking” – though in a differing way compared to mine 

(cf. ibid., p. 60). [For an introduction into and discussion of Hare’s two-level (or 

“Kantian”) utilitarianism, see Varner (2008); for an application of Hare’s distinction in a 

conservation biological conflict situation, see Shrader-Frechette and McCoy (1999, p. 

1010).] In his second edition of ‘Practical Ethics’, Peter Singer (1993b, pp. 92ff., 326) makes 

use of Hare’s distinction “between two distinct levels of moral reasoning – the everyday 

intuitive level and the more reflective, critical level” (ibid., p. x). Kristin Shrader-

Frechette’s statement that an environmental ethical theory (like the land ethic which she 

is referring to) has to provide “second-order ethical principles and a priority ranking 

system that specifies the respective conditions under which [first-order] (…) ethical 

principles ought to be recognized” (Shrader-Frechette 1996, cit. in Callicott 1999, p. 72) 

indicates (at least in my eyes) that she also favors a kind of two level morality. J. Baird 

Callicott (inter alia 1999, pp. 73ff.) introduces a first-order principle and two second-

order principles; by combining both second-order principles “we can achieve a priority 

ranking among first-order principles, when, in a given quandary, they conflict” (ibid., 

p. 73). It seems legitimate to consider this as a hint into the “two-level distinction” 

direction, which I am proposing here. Martin Gorke (2010, p. 168 and Figure 13, p. 171) 

– who has pretty much the same path of reasoning that I follow – calls his developed 

ethic “two-tired”, consisting of an absolute and a relative level. The absolute level consti-

tutes the ethical basis. If prima facie duties (like the duty of nonmaleficence) have to be 

violated out of constrained necessity, the relative level comes into play – though only 

subordinated (Burkhardt 1981, 1983, cit. in Gorke 2010, p. 168). Summarized, arguing in 

favor of and applying a two level morality shall not be seen as my “original” invention. 

Box 7: Two level morality – A new concept? 



152 

 

 

as inherently inferior (i.e., as an inferior form of life). Likewise, if I kill a bear to 

save my life, that does not entail that I regard the bear as inherently inferior” 

(Schmidtz 1998, pp. 58f., emphases added). 

I agree with Taylor (1983, pp. 241f.) who nicely summarizes the point: 

“Almost all moral philosophers consider the wrongness of killing a human to 

be an other-things-being-equal wrongness. There are justified exceptions to the 

rule against killing, so that it is not always a wrong action all-things-considered 

[e.g., in self-defense]. (…) But this certainly does not entail an inequality of 

[value] between the persons involved in the conflict. As persons they have the 

same [intrinsic value], though circumstances necessitate the infringement of the 

[legitimate moral claim] of one of them. Equality of [intrinsic value], in other 

words, does not mean that it is always wrong, all-things-considered, to kill, harm, 

or otherwise act contrary to the good of any being having such [value]” (empha-

ses in original).  

Principle of (formal) equality 

An egalitarian ethics does impose one supreme obligation upon us – that we must 

not approach the problem of resolving conflicts between ourselves and other 

morally considerable entities with an initial bias in our own favor (Taylor 1983, p. 243), 

whether the other entities are other humans, other sentient vertebrates, or other 

living organisms, that is, teleonomically-organized entities. To refuse ranking 

various entities according to a specific, set scale of amount of intrinsic value has the 

additional, didactic advantage that every harm towards harmable (that is, teleo-

nomic) entities necessitates moral justification and defense.265 To construe a fixed 

scale of intrinsic value within various entities and groups of entities (for example, 

species – with the human species “always” standing at the top) has the didactic 

disadvantage that moral agents are not urged anymore to morally, critically rethink 

their actions in a context-sensitive manner again and again. This is especially the 

case in the light of the duty of nonmaleficence and the principle of proportionality 

if, from the outset, it is clear which entities are at the top and which are at the bottom 

of a hierarchy of moral considerability. This might “serve as a more general 

justification for always putting humans first” (Eckersley 1998, p. 170, emphasis in 

original). Eckersley (1998, p. 174) persuasively adds that  

“if humans are taken to be more valuable beings than other species, then it would 

always follow that any human need, want or desire must necessarily take 

priority over the needs or interests of nonhuman nature, no matter how critical 

or essential the latter needs may be. This is human racism writ large” (emphases 

in original).  

I follow Gorke (2010, p. 166) to the effect that to negate a general hierarchy of intrin-

sic value functions as a kind of moral stop sign which invites us to step back for a 

                                                 
265 Gorke (2010, pp. 151, 157, 166) argues in the same direction. 
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second before harming an entity. It would urge us to become aware of the specific 

situation, to try to find a (morally reasonable, justifiable, defensible) solution, and 

then act according to your moral deliberations.266 An egalitarian moral theory on the 

first level of morality forbids a general discounting of an entity’s interests and an 

across-the-board devaluing of their interests relative to ours (see DeGrazia 1996, p. 

46). To extend less-than-equal consideration to harmable, interest-bearing non-

human entities is to allege that their interests matter less than our human ones, just 

because it is non-humans who have those interests (ibid., pp. 46, 64). Yet, this stands 

in sharp conflict with the traditional, “generally accepted” (Birnbacher [1993] 2006, 

p. 38; Gosepath 2011, p. 7) ethical principle of (formal) equality. This principle claims 

that “equals should be treated equally and unequals unequally” (Sterba 2001b, p. 

32) or, in other words, “equals are to be judged and treated the same way in 

accordance with the degree to which they are equal, whereas things that are not 

equal should be treated differently depending upon just how different they are” 

(Gorke 2003b, p. 272).267 Already Aristotle (cit. in Gosepath 2011, p. 7) urged us to 

“treat like cases as like”. 

 The statements above concerning egalitarianism versus gradualism will become 

even clearer when we reconsider the question of who the “main” interest-bearing 

entities are. It has been argued that it is (at least on an abstract, theoretical level) 

primarily genes that are the “real” entities with interests due to their inherent telos 

and, thus, those entities that are harmable. Genes of such various species as Alle alle, 

Bufo bufo, Crex crex, Dama dama, Gulo gulo,268 as well as Homo sapiens – they all have 

the same, equal fundamental interests, namely, their prolonged (genetic) survival. A 

form of interest-hierarchy – say, that the genes’ interests of a human are intrinsically 

more valuable compared to those of a dandelion – plainly does not make any sense 

at the gene level because genes are pretty much alike and prima facie without 

morally significant differences. Genes as such do not speak; they do not possess self-

consciousness or sentience. The way in which the genes’ survival is best reached 

depends on their ability to proliferate/reproduce (and being reproduced, respective-

ly) over time. In the form of organisms, some genes, for example, reach the best 

“result” and satisfy their fundamental interests most by “investing”269 in long-lived, 

slowly reproducing entities with a high rate of descendant-survival. In contrast, 

other genes reach the best “result” by investing in short-lived, quickly reproducing 

entities with a relatively low rate of per-capita descendant-survival. Some genes’ 

survival is best served within a bison, some within a blackbird, bumblebee, birch, 

boletus, bug, or human – that is, within various species. The term “intrinsic value” 

has to be understood literally, that is, from a “within”-perspective of the respective 

                                                 
266 See also Schweitzer (1929, pp. 255f.). 
267  See also Gorke (1999, p. 254; 2000, p. 95; and 2010, p. 115). 
268 The English names of these scientifically named animals are little auk (or dovekie), common toad, 

corncrake, fallow deer, and wolverine in their given order. 
269 This word has to be understood metaphorically! Genes, of course, do not actively decide which 

survival strategy would suit them best. 
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entity. If it is genes that are the “real” interest-bearers, it is obvious that each gene-

bearing entity possesses a value intrinsic to him, her, or it, which is equally impor-

tant for them, and, so, equally present and represented. 

As we have seen before, various forms of interests exist which vary from organ-

ism form to organism form. For mammals like humans, dogs, and horses, suffering is 

usually (!) the criterion, which best expresses that an action is against the interests 

of those entities. (Yet, remember the case of going to the dentist.) For many humans, 

the fulfillment of (or, at least, the pursuing/following of) ground projects are a 

fundamental interest for them. For entities like plants, the main interests are 

“simply” flourishing and surviving (individually for the sake of the genetic survi-

val). Although such plantal interests seem to us as relatively “simple”, it does not 

mean that these interests count morally less or in the meaning that these entities 

have, thus, less intrinsic value. They are both equally to be considered in our moral 

deliberations. As we have already seen, the actual treatment of an entity is a question 

that has to be disconnected from the question of intrinsic value and moral consider-

ability.  

In the subsequent part, we have to clarify two things:  

 Taken the above introduced principle of proportionality for granted, how 

may one argue that it is legitimate to prefer oneself, one’s family, or humans 

(compared to other animals and plants) if one does not focus on varying 

intrinsic values? 

 What are the morally relevant criteria or characteristics by which we can 

define the actions towards entities that will cause the least harm?  

I will add a list of criteria, according to which deductions will be possible concer-

ning, first, when and to what extent actions are negatively influencing morally 

considerable entities and, second, which interests are negatively influencing 

morally considerable entities. The provided list of criteria will try to elucidate how 

to weigh different needs and interests of morally considerable entities. Note that it 

is not the intrinsic value of the entities that is graded but rather the weight of the 

corresponding moral claims along the needs and interests of the entities. Several 

important ethical principles will be introduced gradually. 
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4.3. Morally relevant criteria for a fair resolution 

of moral conflict situations 

In this chapter, I will present the relevant criteria for a fair resolution of moral conflict 

situations – first in a list, subsequently in more detail. The identified criteria for a fair 

resolution of moral conflict situations are the following: 

1. (Phylogenetic) nearness  

How (phylogenetically) near is the entity to oneself (and 

humans, respectively)? 

2. Endangerment or threat 

Is it an entity of an endangered species or of an abundant one? 

3. r- or K-selected species 

Is it an entity of an r- or K-selected species?  

4. Evolutionary distinctiveness 

Is it an entity of an evolutionary highly distinct species or one 

with many closely related sister species?  

5. Bauplan and the ability of regrowth and regeneration 

Does the entity possess a modular or unitary bauplan? If body 

parts of entities have to be used, which entities are less 

harmed because of the ability to regrow and to regenerate? 

6. Pain-susceptibility 

Is it an entity of a species with or without pain-susceptibility?  

7. “Keystone species” 

What is the ecosystematic role of the entity?  

The ranking within this list only represents a suggested way of slight prioritization. 

The prioritization has to be taken just as a tentative, tendentious one, not as a clear-

cut one. That means that criteria standing higher in this list neither do always nor 

necessarily trump criteria that stand further below in the list. For example, entities 

that “just” stand phylogenetically nearer to us humans need not automatically 

achieve a higher overall moral prioritization in moral conflict situations when we 

have to choose between them and entities that are members of an evolutionary 

highly distinct, K-selected, sexually reproducing species with pain-susceptibility 

and a huge influence for the ecosystem. The following chapter will help to answer 

the question of whether and – if so – why it is prima facie morally legitimate to 

prefer the basic needs of oneself, close relatives and humans first. 

4.3.1. The moral importance of (phylogenetic) nearness 

In the same way that an ethical ideal of fairness exists in situations of competing 

claims between persons (Taylor 1984, p. 160), it also exists, following the above 
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stated path of argumentation, in situations of competing claims as well between 

human persons and human non-persons270 – the so-called “marginal cases” – as well 

as between human and non-human teleonomic entities. In the same way that my 

own claims should not always or per se win against other human persons’ claims 

irrespective of their severity or importance (especially, when their basic needs stand 

against my non-basic ones), my own claims should not always or per se win against 

the claims of non-human teleonomic beings irrespective of the severity or import-

ance of my claims (especially, when their basic needs stand opposed to my non-basic 

needs). Having said this, the subsequent part of the work deals with situations of 

severe and true conflict in which our own fundamental needs and interests stand in 

contrast to those of other entities. It does not deal with a moral legitimation of 

preferring every single human interest or need, irrespective of its fundamentality 

and basicness.  

 As a preliminary starting point, I will use a widely accepted one. It seems that 

almost all ethical theories – even environmental ethical ones – prima facie legitimize 

the protection of one’s own life and one’s own fundamental interests and basic 

needs, respectively. Let us agree that this includes the protection of the life and 

fundamental interests/needs of people “that we are committed to or happen to care 

about”271 like one’s own children. Every ethical theory I am aware of points out that, 

prima facie, no moral person is obliged to sacrifice his or her own life for the life of 

another person or human – not to mention any entity of a non-human species. This 

thinking is even followed by egalitarian biocentrists like Paul Taylor and egalitarian 

holists like Martin Gorke. Taylor (1983, p. 243) argues that “humans have [no] duty 

to sacrifice themselves to other forms of life” (see also Taylor 1989, p. 294). Likewise, 

Gorke (2010, pp. 150f.) opines that “self-sacrifice (…) is not required” and that “the 

moral point of view must not be misunderstood to that effect that it is preferentially 

or even exclusively dealing with the well-being of others” (emphasis added; my 

translation). Since “(w)e cannot reasonably require people to be saints”, the 

biocentrist James Sterba (1994, p. 233 and 2001b, p. 39) correctly states, a certain 

degree of self-preference and self-regard – even from an impersonal standpoint – is 

morally required or at least morally acceptable.272 The ecocentrist J. Baird Callicott 

(1996, p. 364) stresses the “practical absurdity of the universalism characteristic of 

modern ethical theory” if it were taken to be illegitimate “to favour our ‘nearest and 

dearest’ over against those to whom we are not genetically related” (Fox 1990, cit. 

in Callicott 1996, p. 364).  

 As has been already explained above and what is taken as a prerequisite is that 

if it were either oneself or a stranger who has to “go overboard” off the hypothetical 

lifeboat, it is morally legitimate to prefer oneself, that is, to try to stay in the lifeboat 

for one’s own survival. This does not mean that I consider myself of higher intrinsic 

                                                 
270  Concerning the definition of what is meant by calling an entity a person, see Footnote 18. 
271 Sterba (1994, p. 231; 1995, p. 197; 1998, p. 364; 2001a, p. 22; 2001b, p. 33; 2005a, p. 62) 
272 See also Sterba (1988, p. 169; 2001b, p. 15; and 2005a, fn 45, p. 165). 
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value compared to a stranger. This reasoning can be equally put on a more general-

ized level without losing much of its initial power. Surely, humans are not obliged 

to sacrifice their lives for the lives of members of other species either. Humans are 

prima facie legitimized to have a degree of preference for the members of their own 

species in cases where their basic needs are at stake. Such a degree of preference and 

partiality for our own species, Sterba (1994, p. 232), for instance, argues,  

“is still compatible with the equality of all species because favouring the 

members of one’s own species to this extent is characteristic of the members of 

all species with which we interact and is thereby legitimated. The reason it is 

legitimated is that we would be required to sacrifice the basic needs of members 

of the human species only if the members of other species were making similar 

sacrifices for the sake of members of the human species” (emphasis added). 

It is obvious, though, that the reference to other species, that are also said to have a 

preference towards saving members of their own species, is problematic. Although 

an animal will usually satisfy its interests by primarily killing members of other 

species rather than of its own,273 we cannot morally “blame” them for this because 

most animals are only moral patients who do not choose “freely” or “deliberately” 

to act this way like moral agents do (Bekoff 1998, p. 288; Michael 1997, pp. 319f.). 

That means that they are not bound by moral rules. Nonetheless, they are morally 

considerable as moral patients. As Steverson (1996, p. 357) correctly points out, 

“The fact that members of nonhuman species, who are not moral agents, consis-

tently prefer their own needs over those of humans or members of other species 

in general, does not entail that humans, who are moral agents, are free from any 

obligation to avoid failing to meet the basic needs of nonhumans in order to 

satisfy their own nonbasic needs” (emphases added). 

Michael (1997, pp. 319f.) convincingly adds that 

“it is unclear why facts about the actual behaviour of animals, who clearly are 

not moral agents, could be thought relevant to the question of how moral agents 

such as humans should behave” (emphases added). 

Almost no animals (not to mention plants and the like) are full moral agents.274 

Therefore, the approach of Sterba cited above to justify a human preference in moral 

conflict situations with the argument that other animal species do also prefer con-

specifics seems inappropriate.275 I will subsequently reason, however, that argu-

ments can indeed be derived that come to the same conclusion (that is, that a human 

                                                 
273 Yet, compare with Footnote 211 above concerning infanticide.  
274 Some non-human animals, yet, show “building blocks of moral systems” (Flack and de Waal 

2000) or signs of a kind of incipient or proto-morality (see, for instance, de Waal 1996, p. 214; 

Killen and de Waal 2000; Peterson 2000, cit. in Bekoff 2001, p. 622 and 2004, p. 496; yet, for a 

critique, see Prinz 2008). Johnson and Pierce (2008) and Pierce and Bekoff (2009) argue, though, 

that quite some (social) animal species are moral and that the difference between human and 

animal morality is not one of kind but simply one of degree. 
275 Doppelt (2002), for instance, has presented further critique on Sterba’s reasoning. 
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preference in moral conflict situations is justified) – though by taking a somewhat 

different path of reasoning.  

 Until now, the present work (along with many if not most philosophers) simply 

claims in a somewhat superficial, authoritative way that a partiality or preference 

of human’s basic needs simply is morally legitimate. Rollin (2006, p. 105) helplessly 

states that  

“we are powerfully inclined to favor people we are related to (…). And though 

rational reflection can provide no defense for these inclinations, we persist in 

them.”  

But to refer to “everyone’s intuition” and the fact that such a partiality is “normal” 

and “widespread” (for instance, in other species, as has been argued by Sterba 

above) is not sufficient – at least not satisfactory. In the following, I will try to 

provide reasons in favor of a human preference in moral conflict situations in which 

basic human needs collide with basic needs of non-human entities. The argumenta-

tive path will mainly include the following building blocks: the principle of common 

entitlement, the principle of self-defense, the principle of universalizability, and the ought-

implies-can principle – principles, which are well known and highly accepted in most 

ethical theories. Before entering the debate concerning these principles, let us briefly 

recapitulate the following: All living beings primarily follow their fundamental 

interests in their own survival – including the meaning of their own genetic survival, 

that is, for example, via descendants, not necessarily via an organism’s own indi-

vidual survival. 

Principle of common entitlement 

The principle of common entitlement, Eckersley (1998, p. 177) correctly clarifies, is 

valid for all “living” (that is, teleonomically organized) beings alike – including 

human beings. If humans refrained from eating other living beings, they would in 

effect be sacrificing their lives for the sake of other living beings (Taylor 1989, p. 

294). No moral rule requires to subvert the basic needs of humans or to sacrifice their 

lives in order to enable other life forms to flourish (ibid.; Eckersley 1998, p. 177; see 

also the quotations of Taylor, Gorke, and Callicott in the introductory part above). 

The reasons are that  

a) animals and plants are not of greater value, so that there might be an obligation 

to further their interests at the cost of the basic interests of humans (Taylor 

1989, p. 294) and that 

b) humans actually wear two moral hats. Humans (in this case: human persons) 

are moral agents as well as moral patients. Being moral agents, human persons 

have certain moral obligations and responsibilities, for example, not to harm 

other beings (Eckersley 1998, p. 177). Yet, as moral patients, humans also have 

certain entitlements like satisfying their own vital needs – “something humans 

share with all other beings” (ibid., emphasis in original). Hence, humans must 
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not only be considered in their role as moral agents but also in their role as 

moral patients. 

To argue for human sacrifice for the benefit of nonhuman species is, thus, not, at 

least not always, mandatory (ibid.). Just because an entity is not a moral agent but 

“just” or “only” a moral patient does not imply that oneself, as a moral agent, has to 

sacrifice one’s own fundamental interests. Morally considerable interests are pos-

sessed by all teleonomically-organized entities, including moral agents and moral 

patients. Even though we have good moral reasons at hand to oppose putting 

humans always and entirely into the center of all morality, this does not mean that 

we have good moral reasons to be opposed to humans per se (see Fox 1995, cit. in 

Curry 2006, p. 45). As has been already highlighted above, the importance and funda-

mentality of particular needs relative to others (both human and nonhuman) is what 

counts morally most, not the potential criterion “humanness”, “whiteness”, “male-

ness”, and the like (Eckersley 1998, p. 174). The plain “humanness” (“whiteness”, 

“maleness” …) of a need provides no general moral trumping quality (ibid.) – and it 

is the same with moral patients. The criterion “moral patient” and the respective 

moral patient’s needs do not provide a general moral trumping quality over moral 

agents and their respective needs.  

 Following the discussion about basic versus non-basic needs from above, basic 

needs differ from species to species. I have argued that some entities like “normal” 

humans have wider needs that are basic for them compared to other entities like 

plants and protozoa that possess needs that are more restricted. Picking up the 

terminology introduced above, whereas humans can live a decent life including 

physical and mental well-being, most animals and all plants can live a healthy life 

including mostly physical well-being (Sterba 2005a, p. 61). Rachels (1990, p. 199) 

argues for a comparable distinction though using a different wording. Whereas 

humans, for example, have a biological as well as a biographical life, many other enti-

ties (especially the more “basic” or “lower” organisms) have a biological life only. 

While the latter entities are alive (as a functioning biological organism), the former 

have a life – including projects, activities, loves, and friendships (ibid.). It is mainly 

the biographical sense of one’s life that makes it so important for us to follow our 

ground projects. Following our the ground projects should be seen as a fundamental 

need for humans because “(p)eople’s lives go well for them only if (…) they are at 

peace with themselves” (Raz 2000, p. 216). Yet, people are not at peace with them-

selves if their most fundamental projects are inhibited. To cite Raz again, “one’s 

well-being depends on success in worthwhile and wholeheartedly engaged in goals 

and relationships” (ibid., p. 228, emphasis added). To fulfill a human’s ground 

project simply encompasses more fundamental needs than a dandelion’s life encom-

passes needs because of varying mental abilities and capacities. As a human in an 

irreversible coma, for instance, we still might have a biological life – yet not a 

biographical one. We are alive though have no life anymore. This can be seen as a 

reason to say that a “normal” human might be significantly harmed in more ways 
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than a shrimp or a bacterium possibly can (Rachels 1990, p. 179). The argument is 

not (necessarily) speciesistic since it presents also reason to prefer a chimp or a pig 

to a tree or a fungus in a lifeboat dilemma situation – a point that will be picked up 

again when dealing with the sentience criterion further below. Humans, due to their 

mental capacities, possess a wide range of basic needs. Both, physical and psycholo-

gical well-being has to be recognized in humans and, thus, morally considered. As 

the above citations of Raz already hinted at, the psychological well-being incor-

porates, inter alia, meaningful purposes in life (like following one’s ground projects, 

as has been just argued for), positive social relations and interactions, autonomy, 

self-acceptance, and personal growth (Ryff 1989, cit. in Besser-Jones 2008, p. 365). 

As probably everybody realizes, social interactions play a tremendously important 

role in people’s lives: 

“On a very basic level, people need social interaction itself – (…) for friendship, 

intimacy, basic companionship. These desires are undeniable, and countless 

psychological studies of the deprivation of positive social interaction shows 

them to be fundamental to our nature. (…) (A) lack of positive social interaction 

clearly threatens one’s psychological well-being” (Besser-Jones 2008, p. 366, 

emphases added). 

Because “(p)eople who lack belongingness suffer higher levels of mental and phy-

sical illness”, Baumeister and Leary (1995, p. 511) conclude that it “seems appropri-

ate to regard belongingness as a need rather than simply a want” (ibid., emphasis 

added). The authors emphasize how basic such social interactions and relations are 

for humans’ psychological well-being by comparing them to physical needs: “(B)e-

longingness can be almost as compelling a need as food” (ibid., p. 498). Singer 

(1993b, p. 245) argues in the same direction by highlighting the importance of close 

personal relationships for humans and their basic needs:  

“Clearly, for most people, personal relationships are among the necessities of a 

flourishing life, and to give them up would be to sacrifice something of great 

moral significance” (ibid., emphasis added). 

In addition to the fundamental importance of positive social interaction for humans, 

judgments of self-affirmation should also be seen as crucial to a person’s well-being 

because self-esteem “lies at the foundation of our psychological well-being [and] (…) 

is an integral part of psychological well-being” (Besser-Jones 2008, p. 367, emphases 

added). Because close personal relationships are so necessary for a flourishing 

human life and, thus, of such a great moral significance, Singer (1993b, pp. 244f.) 

points out that even within an impartially grounded moral framework there is a 

place for recognizing some degree of partiality for close personal relationships. This 

idea seems to be common sense since “most of us feel that we are permitted, even 

required, to give special consideration to the interests of ourselves and our loved 

ones” (Cottingham 2000, p. 385). 

 Until here, the line of argument has been that human persons, due to their wide 

physical and (especially) psychological/mental needs, can be harmed in more ways 
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compared to more simply structured entities. Moreover, the previous arguments 

emphasize that particular goals of a human life like one’s ground projects and 

positive close personal relationships and interactions have often to be recognized 

and counted as basic, as other basic needs like food. From a moral point of view, 

though, this does not mean that human persons possess more intrinsic value or that 

they are generally morally more considerable. It does mean that they just have more 

diversified basic needs that may stand in conflict with basic needs of other, more 

simply structured organisms and, thus, can be harmed in more ways. This differ-

ence has to be included in our moral calculus when we try to weigh the importance 

of the needs and interests of two entities that are in conflict. 

 That individuals of all species usually prefer members of their own species in 

moral conflict situations and that usually family members of one species prefer each 

other in moral conflict situations compared to complete strangers of the same 

species obviously has its roots in evolution. All living beings’ predominant evolu-

tionary goal can be found in their genes, as has been argued above, namely in 

staying (genetically) alive. That is why, from an evolutionary point of view, it is so 

obvious and evident that ethical theories appear which legitimate self-defensive 

actions. By the same token, during the process of natural selection, living entities 

have been to a vast extent programmed by their genes to do everything to stay alive 

in order to hand over their genes to the following generations by the means of repro-

duction/proliferation. Being programmed this way, almost all living entities “feel” 

they have (consciously or not) special and stringent duties toward one’s own family 

members. That is why, again: from an evolutionary point of view, ethical theories 

appear so obvious and evident which legitimate kin-defensive actions. Such “kin-

defensive principles” are universal and can be highlighted, for example, by the care 

humans have for their children. Hauser (2006, p. 44), for example, stresses that “(i)n 

all cultures, everyone expects parents to care for their offspring.” “Even where 

moral beliefs are heavily shaped by culture,” FitzPatrick (2011, p. 4) writes, 

“there might be such evolutionary influences in the background: evolved 

psychological traits may have contributed to the shaping of cultural practices 

themselves, influencing, for example, the development of ‘family first’ cultural 

norms that inform our judgments.” 

Despite the fact that people indeed show altruistic, “unselfish” behavior in relation 

to non-kin and strangers, Rachels (1990, p. 157) emphasizes, the preference of these 

people for assisting their own kin is much stronger: 

“(O)ur non-kin altruism is so weak that when an affluent American gives a few 

hundred dollars to support famine-relief efforts, while spending thousands to 

send his children to an expensive university, he is judged to be exceptionally 

generous.” 
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Principle of universalizability – Part 1 

If one is willing to accept the non-moral, factual claim that all individual living 

beings are “genetically impelled to sacrifice themselves in the interests of reproducing 

their kind” (Rolston 1988, p. 148, emphasis added) and if all these individuals are 

“genetically impelled” to prefer their basic needs and those of their closest relatives 

compared to strangers, then cannot the widely accepted ethical principle of universa-

lizability function as the bridge to normative statements? Cannot the principle of 

universalizability narrow the gap between is- and ought-statements as much as 

possible? I do admit that these are muddy grounds we are reaching now, which are 

overshadowed by the naturalistic fallacy argument. Of course, one must not derive 

a moral legitimation from a natural “fact” like species membership. Committing the 

naturalistic fallacy, Aaltola (2005, p. 30) correctly writes,  

“confronts any claim that a biological fact could by itself lead to a moral 

conclusion. Therefore, simply arguing that since we favor we ought to favor 

strikes one as rather odd. What is needed is a reason as to why biological 

inclinations should bear moral importance” (emphases in original).  

But since the statement “It is prima facie morally legitimate to take preferential care 

of oneself in morally conflicting situations with others” seems to be the moral base 

of pretty much all ethical theories, I do not shy away from calling a spade a spade. 

No ethical theory I am aware of urges us to care less for ourselves than for others/ 

strangers or to flip coins. Callicott (1996, p. 364), for instance, adopts the point of 

view that sociobiological findings indeed “may explain and legitimate moral partia-

lity” (emphasis added). Before further entering the debate concerning the principle 

of universalizability, let us briefly reconsider the principle of self-defense. 

Principle of self-defense 

What might be the moral reason to legitimize the preference of one’s own basic 

needs compared to those of someone else in moral conflict situations in almost all 

ethical theories? The following quotation is one among many to serve as an answer: 

“(R)egarding the members of all species as equals still allows for human 

preference in the same way that regarding all humans as equals still allows for 

self preference (…) [which] can be justified on grounds of defence” (Sterba 1994, 

p. 230).  

The ethical principle of self-defense is so widespread and seems to be so universal276 

that I take this principle as a first counter-argument to critics who claim that I am 

deriving values from facts. At least, I am not deriving values, which are highly 

controversial. In fact, I presume to take values for granted which are equally taken 

for granted by every other person (and ethical theory) as well. Otherwise, if we were 

                                                 
276 According to Gorke (2010, p. 172), there is no doubt about the validity of the principle of (human) 

self-defense which forms a rule of exception to the general, egalitarian nonmaleficence rule. 
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to consistently prefer the basic needs of others – whether members of our own or of 

another species – whenever those needs conflicted with our own, we would soon be 

facing extinction. Sterba, for instance, states that “a certain amount of self-regard is 

morally required or at least morally acceptable” (ibid. 1988, p. 169) and that “we 

have no reason to think that we are morally required to bring about our own 

extinction. For these reasons, the degree of preference for our own species (…) is 

justified” (ibid. 1995, p. 198).  

However, in contrast to the reasoning of Sterba, I try to further elaborate and 

present good reason why we have such a common ethical principle of self-defense. 

The reason presented lies in our (and every single living organism’s) evolutionary 

capacity for (genetic) self-preservation. Moreover, I do not argue for a general human 

preference in all situations but only for a legitimate preferential human treatment in 

those situations in which one harm necessarily has to be done. The so-called “Hume’s 

Guillotine”, which forbids us to derive ought-statements from is-statements, is, 

hence, only partially right because  

“(a)ny judgement about what ought to be done must have reasons in its support 

if it is to be taken seriously; otherwise, it can be dismissed as arbitrary or 

unfounded. But in providing reasons, one need not be claiming that the facts 

logically entail the moral judgement. One need only claim that they provide 

good reasons for accepting the judgement” (Rachels 1990, pp. 96f.). 

To be moral implies taking all interest-bearers directly into account in our moral 

decision-making and considering their well-being interests in an impartial and uni-

versalizable way. As has just been mentioned, it is mainly our genes that “induce” 

their main interests into us, and that let us live, in general, according to them and, 

what is important, in congruence with them. This includes that we as individual 

organisms try to stay alive and so let our genes survive by passing them on to fol-

lowing generations – either directly by proliferation or indirectly by helping others 

with a like set of genes. Why then is it morally legitimate to save one’s own life 

instead of donating one’s internal organs to three needy people? Why is it morally 

legitimate to protect one’s life from assailants? Why is it morally legitimate to pro-

tect one’s children (or, more generally, other humans) from an attack by predatory 

animals? From the gene-interest perspective, each organismic entity should try to 

help its closest relatives, especially its own children, parents, or brothers and sisters, 

that is, those with the greatest set of identical genes. To reach the most fundamental 

goals and interests of our genes, we usually have to live a pleasant, healthy life with 

our biological and social basic needs met. Out of this simple idea, we might explain 

– though not morally prove – our “intuitive”, preliminary decisions of the moral 

conflict-situations outlined above (donor kidney, burning house): We are largely 

disposed by our genes to try to stay alive and help our closest relatives to do the 

same. That is why we usually prefer our closest relatives and ourselves to strangers 

in situations of life or death. But we also acknowledge the same right of partiality 

to all other teleonomic entities – whether moral agent or patient. With the proposed 
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theory, we might sufficiently resolve the egalitarian “dilemma” of the burning 

house example: Even as an egalitarianist – whether egalitarian anthropocentrist, 

sentiocentrist, biocentrist or holist – we are not morally obliged to flip the coin to 

decide whether to rescue an unknown child or one’s own child. For arguments in 

favor of this view, see Box 8 below.  

To save one’s own child in critical situations is most likely so widespread (and 

probably therefore morally accepted all over the world and in pretty much all ethi-

cal theories; see Box 8) simply because one’s own child “consists” of 50% of one’s 

own genes. To be more precise, our fellow humans possess some 99.5-99.9% identi-

cal genes with us. The difference from one human individual to the next is some 3 

million of our 3 billion base pairs (Plomin et al. 2008, p. 53). In other words, the 

human-to-human genetic variation lies in the magnitude of around 0.1%277 to 0.38% 

(Bailey et al. 1991, p. 164) to 0.5%.278 The “50% of our genes” that our children pos-

sess from us are the 50% of the differing 0.1-0.5% within the human species.  

Because of this very slight genetic difference, we might see our children to be 

genetically nearly “oneself”, especially in interspecies’ conflicts. It does not seem to 

be fully absurd, then, to consider the fellow human’s basic needs, which stand in 

conflict with a non-human’s basic needs, to be nearly the ones of oneself so that we 

might even consider such interspecies conflict situations as 1-to-1-situations because 

of the more than 99% identical genes. If we take it for granted as the most funda-

mental assumption that one is morally legitimated to prefer oneself in a life-and-

death struggle (and I doubt that anybody questions this), then, from the presented 

gene-perspective, it seems to be also morally legitimate to prefer one’s own child in 

an inescapable 1-to-1-situation instead of a stranger because one’s own child 

presents a kind of extension of oneself. Nevertheless, this neither implies that one’s 

child nor oneself has higher intrinsic values compared to any other teleonomic 

entity. All interest-bearers possess equal intrinsic value. Of course, one can construe 

plentiful settings where the proposed “gene-based theory” does not work any 

longer in supporting morality, for instance, if one’s child were a ruthless murderer. 

The same is true in the following example. If I had the chance to only save either my 

own child from getting wet feet (that is, protecting its non-basic need) or a stranger’s 

child from drowning (that is, protecting its basic need), the principle of proportionality 

clearly has priority over the genetic nearness argument. Callicott (1998, p. 469) pre-

sents the following, comparable example: 

“(W)hile obligations to one’s own children, all things being equal, properly take 

precedence over obligations to unrelated children in one’s municipality, one 

would be remiss to  shower  one’s  own  children  with  luxuries  while  unrelated  

                                                 
277  Brosius (2003a, p. 342); Plomin et al. (2008, p. 86); Gannett (2010, p. 27) 
278 J. Craig Venter Institute (2007); Levy et al. (2007, p. 2114); National Human Genome Research 

Institute (USA) (2010). The genetic differences between humans are, therefore, of the same 

approximate magnitude as between chimpanzees and bonobos, which are around 0.4% (Yu et al. 

2003, cit. in Locke et al. 2011, p. 530). This point will be picked up further below. 
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The moral point of view of Ernst Tugendhat can be interpreted as anthropocentric. 

According to him our moral duty to a sheep has less weight in comparison to a human 

not because the sheep does not possess specific qualities but because the sheep is a sheep 

and the human is a human and because we are human (Tugendhat [1990] 1997, pp. 107f.). 

Following comparable logic, Bernard Williams (2006, cit. in Jamieson 2008, p. 106) rea-

sons that “we afford special consideration to human beings because they are human be-

ings” (emphasis added). According to the sentiocentrist David DeGrazia (1996), one is  

“on safe ground in asserting that parents rightly favour their children’s inter-

ests, and that people are justified in saving those close to them in an emergency. 

(…) (T)hese assertions are not incompatible with equal consideration (…) 

[because] parents are expected to pay special attention to their children (…) [and 

because we] have to save someone first, giving us some discretion about rescue 

order” (ibid., pp. 63f., emphases added).  

This path of reasoning is well distributed in the ethical debates. Angus Taylor (2003, pp. 

127f.), for instance, referring to Bonnie Steinbock (1978), writes that 

“when it comes to those instances where we must choose between individuals 

of similar faculties, we do no wrong if we favour humans. (…) As long as there 

are no morally relevant differences between individuals (...) surely we may 

choose to spare whichever ones we like.” 

Concerning egalitarianists and the question of whether it is morally mandatory for them 

to test pharmaceuticals on animals and humans alike, Meredith Williams (1980, p. 160) 

states that if it is correct that there is no reason to prefer animals in such testing then 

“there is equally no reason to prefer humans as test subjects. The lack of rea-

sons is perfectly symmetrical and, given that, why not follow one’s sympathies 

in deciding?” 

For the egalitarian sentiocentrist Tom Regan (1983) it is legitimate to let a dog instead of 

a human person go overboard in a lifeboat case. He argues for this as follows: 

“All on board have equal [intrinsic value] and an equal prima facie right not 

to be harmed. Now, the harm that death is, is a function of the opportunities 

for satisfaction that it forecloses, and no reasonable person would deny that 

the death of any of the (…) humans would be a greater prima facie loss, and 

thus a greater prima facie harm, than would be true in the case of the dog. 

Death for the dog, in short, though a harm, is not comparable to the harm that 

death would be for any of the humans. (…) To save the dog and to throw any 

one of the humans overboard would be (…) to count the lesser harm done to 

the dog as equal to or greater than the greater harm that would be done to any 

of the humans if one of them was cast overboard” (ibid., p. 324).  

For Paul Taylor (1989), probably the most prominent egalitarian biocentrist to date, no 

requirement is imposed by respect for nature to sacrifice one’s own life for the sake of 

animals because animals are not of greater value. Hence, says Taylor, “there is no obliga-

tion to further their interests at the cost of the basic interests of humans” (ibid., p. 294).  

Box 8: Why we are not morally obliged to flip the coin to decide whether to rescue a 

dog, an unknown child, or one’s own child – according to various ethical theories 
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children in one’s municipality lacked the bare necessities (food, shelter, cloth-

ing, education) for a decent life. Having the bare necessities for a decent life is a 

stronger interest than is the enjoyment of luxuries, and our obligations to help 

supply proximate unrelated children with the former take precedence over our 

obligations to supply our own children with the latter.” 

But it would go too far to construe all possible scenarios here. Let us just keep in 

mind that the partial treatment of one’s genetically closer beings in moral conflict 

situations must not neglect the principle of proportionality – neither in intra- nor 

interspecific conflict situations (see also Callicott 1998, pp. 469f.). This includes, 

again citing Taylor (1983, p. 243), that we must not “approach the problem of 

resolving conflicts between ourselves and other species with an initial bias in our 

own favor” – irrespective of the severity of the needs and interests at stake. 

Concerning the discussion about the legitimacy of preferring oneself and one’s 

closer kin in severe moral conflict situations due to the principle of self-defense, let 

me quickly portray an additional idea, which adds an interesting point to the argu-

ment. Lorraine Besser-Jones (2008) argues that morality – especially morality among 

humans – is a fundamental part of the psychological well-being of humans, at least 

human persons. At the same time, positive social interaction enables self-esteem and 

self-affirmation to grow through close relationships, which is a prerequisite for 

attaining psychological well-being as a “basic social instinct” (ibid., pp. 370, 374). 

The connection between morality and self-esteem and self-affirmation is, according 

to Besser-Jones, that it is morality which “enables the positive social interaction that 

is so crucial to the development of a person’s self-concept and self-affirmations, both 

of which are crucial ingredients of her psychological well-being” (ibid., p. 370).279 If 

                                                 
279 See also LaFollette (1993, p. 332) who similarly argues, “only those who have experienced 

intimacy can have the knowledge and motivation which undergirds an impartial morality (…) 

(I)f an impartial morality required that we treat everyone impartially all of the time, then we 

Eve-Marie Engels (1999, p. 29) holds that a consequent biocentrism morally considers all 

organisms as possessing interests (in their lives) – including humans. Biocentrism, thus, 

need not take up a misanthropic position and, hence, can also grant the right to humans 

in cases of conflict to compete with other living beings (ibid.). One of the earliest 

academic biocentrists, Kenneth E. Goodpaster (1978, p. 324), likewise argues that  

“there clearly are limits to the operational character of respect for living things. 

We must eat, and usually this involves killing (…). The regulative character of 

the moral consideration due to all living things asks (…) for sensitivity and 

awareness, not for suicide (psychic or otherwise).” 

As has already been mentioned further above, even egalitarian holists like Martin Gorke 

(2010, pp. 150f.) recognize a prima facie duty to preserve one’s own life or the life of 

another human. To sacrifice one’s own life in favor of a non-human entity stands in 

contradiction to the required moral respect toward one’s own person (ibid., p. 150). 

Therefore, even from this holistic position no human self-sacrifice is morally mandatory. 
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people were living in a world without basic moral guidelines, the interactions 

between them would probably be “unstable, brief, cold, and unpredictable” and, so, 

prevent them from “produc[ing] the stable, cohesive self-representations and posi-

tive levels of self-esteem essential to the fulfillment of our basic social desires” (ibid., 

p. 371). If we accept that positive social interaction is necessary for psychological 

well-being and if we accept that psychological well-being is a requisite for the 

fulfillment of an agent’s overall well-being, “then we must accept that those moral 

requirements that are necessary to (and, in fact, definitive of) positive social inter-

action are also necessary to psychological [and overall] well-being” (ibid.). Out of 

these reasons, our own fundamental well-being needs (in this case, our psychological 

well-being needs) depend on the positive social and moral interaction with other 

people. This, transferred to the trolley or life-boat cases from above, can be inter-

preted in the following way: The preferential rescuing of another human instead of 

a dog, cat or mouse (let alone tree, fungi or slime mold) can be seen as lying in our 

own personal basic interests – namely the psychological well-being as a funda-

mentally important part of our overall well-being. That means that such species-

partiality can be also interpreted as a form of extended self-defense from the argu-

ments of Besser-Jones in this paragraph. 

Until now, it has been argued that we all consider it morally legitimate in moral 

conflict situations to prefer oneself and one’s own basic needs, respectively, (includ-

ing those of our closest family members or humans in general when in conflict with 

other species). The reason for this, I argue, can be found in our genetically 

determined survival-impetus which is the most basic and fundamental universa-

lizable characteristic of all living entities alike.280 In the subsequent part, I will again 

pick up the ethical principle of universalizability from above.  

Principle of universalizability – Part 2 

In the context of the principle of universalizability, it is indispensable at first to 

quote Kant with his famous Categorical Imperative from his ‘Fundamental Principles 

of the Metaphysic of Morals’ (first formulation):  

“(A)ct only in accordance with that maxim through which you can at the same 

time will that it become a universal law” (Kant [1998] 2007, p. 534, emphases 

omitted).281  

                                                 
couldn’t develop the knowledge or motivation which enables us to act morally. So impartiality 

can’t require that. It must allow at least some personal relationships – relationships where people 

can justifiably treat intimates partially. Otherwise it is self-defeating.”  
280 Exceptions have been explained above when dealing with praying mantises, spiders and the like. 

It has also been exposed why it is sometimes sound from an evolutionary perspective to sacrifice 

one’s own individual life, for instance, to save one’s children. 
281 Alternative translations are the following: 

 “I am never to act otherwise than so that I could also will that my maxim should become a universal 

law” (Kant [1785/1873] 1978, p. 219, emphasis in original).  
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That means, with the words of Taylor (1978, p. 200), “For a rule to be a moral rule, it 

must be consistently universalizable” (emphasis added).  

 I take it for granted that a distinguishing feature of ethics is that ethical judgments 

are universalizable – in other words, that ethics involves universalizability (see, 

among many others, Singer 1993b, pp. 317f.) – and that the denial of arbitrariness 

constitutes the universal character of the moral point of view (Gorke 2010, pp. 36f.). 

If the preferential treatment of one’s own basic interests is taken as the most univer-

salizable feature among all living/teleonomic/interests-bearing entities, then we 

might have a tool at hand to take basic self-preference in severe moral conflict 

situations as legitimized due to its universalizability. I agree with Robert Nozick 

(1983, cit. in Rachels 1990, pp. 183f.) that the preference of humans in severe moral 

conflict situations can serve as a fully universalizable instance of the more general 

principle  

“that the members of any species may legitimately give their fellows more 

weight than they give members of other species (…). Lions, too, if they were 

moral agents, could not then be criticized for putting other lions first” (ibid., 

emphases added).282 

The difference between Nozick and Sterba’s statements from above lies in the fact 

that Nozick acknowledges the morally legitimate preference of an entity’s own 

species – whether concerning humans as factual moral agents or lions as assumed 

moral agents. Sterba, to the contrary, argues that lions as moral patients are usually 

also preferring members of their own species. Thus, Nozick’s argument is much 

more universalizable and, hence, in greater accordance with morality. 

 For Taylor (1989, p. 266), the principle of self-defense dealt with above does not 

necessarily stand in sharp contrast to the moral-egalitarian requirement of species-

impartiality but is consistent with it. This is the case since humans are not given a 

moral carte blanche simply because of their humanity (ibid.). A brief look at the 

principle of self-defense within human ethics is helpful to make the point clear. That 

a human aggressor and a human defender possess equal value  

“is shown in our willingness to make the principle of self-defense universal. 

From a moral point of view we would judge it right for another to defend herself 

or himself against ourselves if we were the aggressor” (ibid., p. 267, emphases 

altered). 

The self-preference or self-defense rule in basic moral conflict situations can be thus 

taken to be universalizable and – despite its self- or I-orientation – impartial on the 

abstract level since all would act alike and because we consider all entities eligible 

                                                 
 “I ought never to act except in such a way that I could also will that my maxim should become a universal 

law” (Kant [1998] 2007, p. 529, emphasis in original). 
282 Engster (2006, p. 528) argues in the same direction: “Every species would seem to be justified in 

caring first and foremost for its own kind since we all depend primarily on our own species for 

survival and development” (emphasis added). 
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to defend themselves. This basic rule is universally applicable and, therefore,283 

constitutes a moral rule. Such a form of universalizability need not necessarily stand 

in sharp contrast to ethics. It is, up to a specific degree, a fundamental part of ethics. 

Singer (2004, p. 81), for instance, also argues that 

“(u)niversalizability does not mean that it is never justifiable to give preference 

to one’s own family (…). Giving preference to one’s own group may itself be 

justifiable from a universal point of view” (emphases added).  

In addition to the argument above, another critically important implication of the 

condition of universalizability and universal applicability exists. Taylor (1989, p. 28) 

rightly emphasizes, that a valid moral rule and standard must be such “that it is 

possible for everyone (all moral agents) to live in accordance with it.” This rule leads 

to the so-called ought-implies-can principle, a principle which is also seen as “one of 

the most fundamental principles of morality” and one that is “widely accepted (…) 

in moral philosophy” (Singer 2004, p. 84). Some authors highlight that this principle 

is “common to all political perspectives” (Sterba 1988, p. 87) and that it is even 

“accepted as a truism by many moral philosophers” (Warren 1997, p. 40).284 

Ought-implies-can principle 

According to the ought-implies-can principle, it cannot be morally obligatory for a 

person to do what is practically “impossible” for them to do, that is, what they lack 

the power to do, or what would involve so great a sacrifice for them that it is 

unreasonable to ask them – and in cases of severe conflict of interest: unreasonable 

to require them – to abide by.285 The ought-implies-can principle claims that “reason 

and morality must be linked in an appropriate way” (Sterba 2005a, p. 43), especially 

if apparent moral obligations are entirely beyond someone’s control. Any decent 

moral theory needs a “grasp of reality” (Rolston 1988, p. 74) and “must be livable” 

(Bloomfield 2008, p. 7). As Rolston (1988, p. 74) claims, “The way the world is has a 

bearing on the way it ought to be” (emphases in original). From this perspective, the 

ought-implies-can principle regards the sacrifice of one’s highest-ranking interests 

as unreasonable. In such cases, the apparent obligation is not morally binding 

(Warren 1997, p. 40). To harm other living entities for one’s own survival and basic 

                                                 
283 See, for example, Taylor (1989, p. 27): “For any set of rules and standards to constitute a valid 

normative ethical system, the rules and standards (…) must be [inter alia] considered to be univer-

sally applicable to all moral agents as such.” 
284  The difference between the portrayed moral legitimacy of the ought-implies-can principle in 

cases of “personal survival” and the moral illegitimacy of this principle in situations like rape is 

that while the former is valid even behind Rawls’ imaginary “veil of ignorance” (Rawls 1972, pp. 

136ff.), the latter is definitely not. Of course, some human behaviors and needs might be deeply 

ingrained in the human nature, psyche, or “biogram” (Post 1993, p. 169; Everett 2004, p. 304) and 

many (if not most) of them are products of natural selection. But this does not necessarily mean 

that evolutionary explanations trump morality – at least not, if we take the Ralwsian “veil of 

ignorance” into consideration. 
285 See, for example, Warren (1997, p. 40) and Sterba (1988, pp. 87, 170 and 2005a, pp. 42, 43). 
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needs should not be seen as always morally wrong and does not per se incur guilt as 

Albert Schweitzer (1929, pp. 255, 257) argues for.286 

 As has already been introduced before, two forms of constraints on actions can 

be distinguished – external and internal ones. Concerning the first, suppose that you 

have promised to attend a meeting on Friday, but on Thursday, you are involved in 

a serious car accident that puts you in a coma. It goes without saying that it is no 

longer the case that you ought to attend the meeting because you now lack the 

power to do so (Sterba 2005a, p. 42; see also ibid. 1988, p. 170). Of course no-one can 

be obligated “to jump over the moon” (Zangwill 2003, p. 146) because there are 

obvious external factors which prevent us from doing so which are outside of our 

control. But such factors can also be internal or mental – for example, disorders like 

“real” kleptomania.287 Surely, also kleptomaniacs ought not to steal; yet, due to the 

disorder, they just “cannot” not steal. Thus, they might be judged guilty by the law 

though not by morality – since “ought-implies-can”. As the two professors of 

psychiatry, Jon E. Grant and Suck Won Kim (2002, p. 46), argue, “People with 

kleptomania steal because of urges to steal, not because of moral weakness. 

Treatment, not judgment, is the appropriate response.” It has to be admitted that 

critics of the ought-implies-can principle might contest that it is not clear which acts 

by which people just cannot be done. If someone has no desire at all to raise her right 

arm (although she is physically fully able to do so) then a critic of the ought-implies-

can principle might argue that she “cannot” raise her right arm since she has no 

desire to do so (Zangwill 2003, p. 146). Such cases in relation to plain desires, 

however, shall not fall under the moral “ought-implies-can” principle. It would be 

more like an “ought-implies-want” principle instead which justifiably does not exist.  

 Let us come back to the question of which actions are seemingly or factually 

impossible for a person to do. The following citations will try to bring the reader 

closer to the view that we seem to be naturally “programmed” to prefer ourselves 

along with our closest relatives and members of our own species in severe moral 

conflict situations. To act against our inborn “nature” (like the “nature” to need 

nourishment) would mean to act against the ought-implies-can principle. To start 

with the philosopher David Hume ([1739/40] 2011, Book III, Part II, Section I): 

“A man naturally loves his children better than his nephews, his nephews better 

than his cousins, his cousins better than strangers, where every thing else is 

equal. Hence arise our common measures of duty, in preferring the one to the 

other” (emphases added).288 

                                                 
286  See also Warren (1997, pp. 39f.). 
287 Individuals with kleptomania should not be equaled with “ordinary” shoplifters because they 

usually steal for symptomatic relief and not for personal gain (see Grant 2006, p. 82). 
288 It is somehow ironic that the “father” of the is-ought-problem (or “Hume’s Law”) makes 

statements about what is (“A man naturally loves his children better than his nephews.”) and 

subsequently derives claims about what ought to be out of this (“Hence arise our common 

measures of duty, in preferring the one to the other.”).  
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Peter Singer is somehow unclear concerning the point raised by Hume in the cita-

tion above. On the one hand, Singer (2005, p. 343) highlights that it is impossible to 

deduce ethical conclusions from the facts of evolution and that such natural facts do 

not justify these elements of our common morality, but on the other hand, he claims 

that  

“evolutionary theory explains much of common morality, including the central role 

of duties to our kin (…). The impossibility of deducing ethical conclusions from 

the facts of evolution does not mean that recent advances in our scientific 

understanding of ethics have no normative significance at all” (ibid., emphases 

added).  

As Singer further argues, a very strong tendency for partiality exists in human 

beings: 

“We now understand that the genes that lead to the forms of love Hume 

describes [see Hume’s quotation above] are more likely to survive and spread 

among social mammals than genes that do not lead to preferences for one’s 

relatives that are typically proportional to the proximity of the relationship. For 

we share more genes with our children than with our cousins, and more with 

our cousins than with strangers” (ibid. 2005, p. 334).289  

In a different publication, Singer (1993a, pp. 243ff.) seems to argue that out of these 

reasons 

“(w)e naturally have a stronger desire to further our own interests, and those of 

our close kin, than we have to further the interests of strangers. We put the 

interests of our loved ones, our family, and our friends ahead of those of 

strangers; (…) there is a place, within an impartially grounded moral 

framework, for recognising some degree of partiality for kin” (emphases added).  

For me, Singer tries to have it both ways. On the one hand, he wants to uphold the 

argument against the naturalistic fallacy which stands in favor of his vehemently 

advocated speciesism argument, but on the other hand he seems to morally justify 

a degree of partiality out of such “irremediable” evolutionary facts – because 

“ought-implies-can”. Like Singer, Mary Midgley (1983) also argues that the species 

preference is so natural that we cannot eliminate it: 

“The special interest which parents feel in their own children is not a prejudice, 

nor is the tendency which most of us would show to rescue, in a fire or other 

emergency, those closest to us sooner than strangers. (…) There is good reason 

for such a preference. We are bond-forming creatures, not abstract intellects” 

(ibid., p. 102, emphasis added). 

                                                 
289 As Singer has mentioned before, Wright (2006, p. 94) also argues that (at least) part of our 

common morality and moral intuitions seem to be “genetically based”. Wright (ibid., p. 95) 

believes that “the human moral ‘infrastructure’ – the part of human nature that we draw on for 

moral guidance, and that includes some specific moral intuitions – is genetically rooted, not a 

‘cultural overlay’” (emphasis altered). 
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I think that this statement can be interpreted in the sense that a species preference 

in specific situations is justified due to the widely acknowledged ought-implies-can 

principle in combination with “evolutionary facts”. Likewise, Callicott (1998, p. 

467), referring to Rolston, urges us that one should avoid “the excesses of untem-

pered adherence to the principle of impartiality.” Instead, in life-boat situations, one 

morally ought to be partial to one’s spouse and children as well as to any other human 

being in general compared to, say, a dog (ibid., pp. 466f.). Last but not least, Arne 

Naess (1985, p. 266) – in principle an advocate of biospherical egalitarianism290 – also 

states that  

“when interests are conflicting (…) (t)he nearer has priority over the more 

remote – in space, time, culture, species. Nearness derives its priority from our 

special responsibilities, obligations, and insights.” 

Despite these citations from some of the leading ethicists in favor of our closer 

relatives, is it sufficient to highlight our evolutionary past and the special obliga-

tions to one’s close relatives to uphold morally impartial integrity? Does such 

reasoning not open the door for speciesism critique? 

The argument of speciesism – Part 1 

Speciesism291 is mostly understood as a (morally wrong) biased attitude or prejudice 

of a human moral agent by systematically giving greater weight and importance to 

the interests of members of their own species than those of members of other species 

when there is a clash between human interests and the interests of other species – 

simply on the grounds of their species membership.292 Such a preference, Singer 

(1975, p. 7) claims, has to be condemned like racism and sexism. Most environ-

mental ethicists have to deal with the charge of “speciesism” at least once in their 

lifetime.293 In light of the definition above, it is interesting that one of the most 

eloquent proponents of the speciesism argument admits the legitimacy of a partial 

human species preference. On the one hand, Singer (1975) questions that 

“if we make a distinction between animals and [human infants or retarded 

adults], on what basis can we do it, other than a bare-faced – and morally 

indefensible – preference for members of our own species?” (ibid., p. 17, emphasis 

added). 

                                                 
290 See, for example, Naess (1973). 
291  Richard Ryder first coined the term ‘speciesism’ in 1970 (Ryder 1998, p. 320). 
292 See, among many others, Singer (1975, p. 7 and 1993b, p. 58); Rachels (1990, p. 181); Anderson 

(1993, p. 348); and Regan (2001b, p. 297). 
293  Among these ethicists, quite many have written articles mainly focusing on speciesism, for 

example, VanDeVeer (1979), Pluhar (1988), LaFollette and Shanks (1996), Graft (1997), Hayward 

(1997), O’Neill (1997), Kaufman (1998), Goldman (2001), Fjellstrom (2002, 2003), Cushing (2003), 

Welchman (2003), Bernstein (2004), Singer (2009), and Horta (2010). 
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On the other hand, he argues (see his citation above) that “there is a place, within 

an impartially grounded moral framework, for recognising some degree of partial-

ity for kin” (Singer 1993a, pp. 244f., emphasis added). Singer (1994b, p. 196) ponders 

that a viable ethic perhaps “must allow us to show a moderate degree of partiality 

for ourselves, our family and our friends” (emphasis added). Although Singer 

(1975) seemingly tries to soften his – according to his own definition: “speciesistic” 

– thoughts by claiming that  

“(t)he preference, in normal cases, for saving a human life over the life of an 

animal when a choice has to be made is a preference based on the characteristics that 

normal humans have, and not on the mere fact that they are members of our own 

species” (ibid., p. 22, emphases altered), 

why does he use expressions like “our family” and “our friends” if he were just 

referring to general characteristics “normal humans” have? The quotation above 

concerning the legitimacy of “partiality for kin” (at least some degree of it) obvi-

ously does not refer to the plain or general characteristics which “normal humans” 

possess but to characteristics in relation to either species membership or genetic 

nearness. Eckersley (1998, p. 171) correctly highlights that there is nothing in the 

critique of speciesism 

“which demands that we cannot celebrate the dignity of each and every human 

(…), and we may (indeed ought) go to great lengths to help our own kind. But 

we ought not, as part of those celebrations of (…) ‘belongingness’ (…) for each 

other, thereby ignore the needs of other beings who are not like us when we 

have a choice, least of all persecute them, simply because they are not of our 

own kind.” 

Francione (2000, pp. xxx, 157) opines, correctly in my view, that to favor a human 

over an animal in a burning house or lifeboat situation is not necessarily inconsistent 

or incompatible with considering both as possessing equal intrinsic value and moral 

considerability. As we have already seen before in the kidney-donor and burning-

house examples: When we have to choose between two humans, we legitimately (if 

not even obligatory) usually prefer that human to survive who has more to lose, 

who would be harmed more, or who stands “nearer” to us. This, as noted before, 

does not include a difference in intrinsic value of the two humans; it does also not 

include that we may do with the “loosing” human whatever we want (for example, 

using them for target practice). Transferred to a human-animal-conflict, things are 

similar: 

“(E)ven though I might always choose to save the human from the burning 

house rather than the dog, that does not mean that in other situations I may treat 

dogs (…) exclusively as means to my ends. If we prefer the human over the 

animal in all such situations, (…) we [are] not guilty of being speciesist (…) [– at 

least] no more than the physician who would always choose to give the one 

available [donor kidney] to the healthy human over the terminally ill one is 

guilty of prejudice against the terminally ill” (Francione 2000, pp. 158f.). 
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The argument of species loyalty 

The following part is closely connected to the one before to the effect that the 

argument of species loyalty is partly used by philosophers to reject charges of being 

speciesist. For Post (1993, p. 167), species membership is analogous to family 

membership in that “obligations based on kinship” prevail in both. In the same way 

as our familial kinship creates special obligations of beneficence that take precedence 

over our obligations to human strangers,294 “(o)ur species kinship creates special 

obligations of justice and beneficence that take precedence over our obligations to 

members of other species” (ibid., p. 168, emphasis altered). In other words, “our 

fellow humans by virtue of their proximity to us have a stronger claim on our 

beneficence” (ibid., p. 167). However, as Post (ibid., pp. 167f.) correctly stresses, a 

preferential treatment of those closer to us does not generally negate obligations to 

members of non-human species;295 it just emphasizes the ordered obligations to 

other humans based on special relationships and proximity which “require(s) no 

apologies” (ibid., p. 170). Mary Midgley (1994, p. 111) accedes to the quote that 

“people do right, not wrong, to have a particular regard for their own kin and their 

own species.” A similar point has been made by Bernard Williams (1981, cit. in 

LaFollette 1993, p. 329) who argues that if two people are drowning and a rescuer 

can save only one of them and one is the rescuer’s own child she should clearly save 

her child. The mother 

“doesn’t need to argue for or justify [her] decision; nor need (s)he make any 

reference to impartial moral principles. In fact, to attempt to justify the action in 

that way would be completely inappropriate” (LaFollette 1993, p. 329, para-

phrasing Williams’s ideas). 

The strict egalitarian biocentrist Paul Taylor (1989, p. 93) advises us to understand 

that such moral conflict situations are a conflict between one ultimate moral attitude 

(respect for persons) and another (respect for nature). Some practices of human 

preference, so says Taylor (ibid.), might be “justified on moral grounds by reference 

to the norms of the human ethics of respect for persons.” In line with Taylor’s 

thoughts, Fjellstrom (2002, p. 63) thinks that “some positions believed to be 

speciesist perhaps should not be called so (…) [but] would better be referred to as 

‘humanistic ethics’” (emphasis added) – probably, because such special relationships 

between humans “are at the very center of human society” (Jamieson 2008, p. 110). 

Hence, the argument for species loyalty can be understood as an argument in favor 

of the equally valid norms of human ethics to which we are bound. Regan (1983) 

argues in a similar direction. For him, it is a “central point” that “the relationships 

between friends and loved ones are special, and so should be counted among those 

‘special considerations’” (ibid., p. 317, emphasis in original) which “justifiably can 

                                                 
294 given that the principle of proportionality is, nonetheless, complied with 
295 See also Midgley (1983, p. 106): “(T)his natural tendency, though real, (…) has neither the force 

nor the authority to justify absolute dismissal of other species.” 
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override the otherwise binding application of the [moral obligations]” (ibid., p. 316). 

Such obviously morally relevant special relationships to other kin (whether familial 

or species kinship) are best comprehended from an evolutionary viewpoint in 

conjunction with the ought-implies-can principle: 

“Certain moral oughts may be unacceptable if it is the case that the is of the 

evolved predispositions makes it unlikely that organisms can operate with a 

moral system that violates this evolutionary heritage. This in no way commits 

the naturalistic fallacy nor extols the noble savage. It merely takes into account 

evolved tendencies that favor certain behavioral outcomes and societal struc-

tures, and it seeks to incorporate these evolutionary principles into the basic 

moral theories that might enable us to understand humanity better” (O’Neill 

and Petrinovich 1998, p. 363). 

I have chosen the given explanations in favor of (genetically) nearer entities in moral 

conflict situations in which equally important needs are at stake to underline the 

ought-implies-can principle from above and its legitimacy. However, if we accept 

that it is legitimate even for an egalitarianist to favor (genetically) nearer entities in 

moral conflict situations – can this not be interpreted and misused to support racist 

arguments? 

Allegation 6: Is morally legitimizing the favoritism of genetically 

nearer entities in conflict situations not a justification of racism? 

The first point to emphasize is that the idea of clearly existing “races” is outdated. 

Only about 6-10% of the overall human genetic variation is accounted for by “race” 

in terms of ethnicity, whereas the majority of the variation (80-90%) is accounted for 

by differences between individuals of the same population.296 “The possibility that 

human history has been characterized by genetically relatively homogeneous 

groups (‘races’), distinguished by major biological differences”, Owens and King 

(1999, p. 453) emphasize, “is not consistent with genetic evidence.” Following 

Rosenberg and colleagues (2002, p. 2381), it is the within-population component of 

genetic variation that accounts for most of the human genetic diversity. Whereas 

differences among continents represent approximately one tenth of human mole-

cular diversity, up to 90% of total human genetic variation reflects individual 

differences (Barbujani et al. 1997, pp. 4516f.; Jorde and Wooding 2004, p. S28). If – at 

maximum – some ten percent of human genetic variability is accounted for by 

traditional racial classification, genetic differences between individuals have, thus, 

“little to do with racial or ethnic boundaries” (Brown and Armelagos 2001, p. 35). 

One example, which demonstrates the inappropriateness of the racism-criterion in 

moral decision-making from a “gene-perspective” is the following: Schuster and 

                                                 
296  Lewontin (1972, cit. in Barbujani et al. 1997, p. 4516 and in Brown and Armelagos 2001, p. 38); 

Barbujani et al. (1997, pp. 4516f.); Owens and King (1999, p. 452); Brown and Armelagos (2001); 

Kassim (2002, p. 309); Jorde and Wooding (2004, p. S28); Lewontin (2006); Ruse and Travis (2009, 

p. 822) 
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colleagues (2010, pp. 943f.) revealed that any two Bushmen who speak different 

languages, though living very close to each other, are on average genetically more 

different from each other than a European compared to an Asian. The (genetic) 

difference between a member of the human species and a member of an insect 

species, to the contrary, is much more clear-cut than between members of two 

human “races”. Therefore, because racism has hardly any genetic base, any accusa-

tion that the proposed “gene-based” ethical theory proposed in this work might 

morally legitimate racist decisions in moral conflict situations is unfounded. Having 

said this much, I do not want to play down or belittle the socially constructed 

“racism” which is still prevalent today.297 Yet, this form of racism does not touch the 

genetic perspective presented here.  

My second point is the following: It might be argued that, from a genetic point of 

view, racism is a highly comparable, preliminary stage of so-called speciesism. Yet, 

speciesism, which has been dealt with above, has more than one definition; this 

makes comparisons difficult. For now, it should suffice to define speciesism as the 

unjustified preference or favoring of the interests of members of one’s own species. 

The word “unjustified” is chosen and emphasized in this definition to exemplify 

that in speciesism, members of one’s own species are preferentially treated irrespec-

tive of the valid principle of proportionality. I do not consider the preferential treat-

ment of members of one’s own species as illegitimate if like or comparable interests 

are at stake in the conflict. For me, speciesism-accusations are legitimate only if the 

non-basic interests of members of one’s own species are preferred to the basic inter-

ests of teleonomic entities of other species because of the species-membership-crite-

rion. Compared to the allegation of racism, we can provide an answer in the same 

manner: Racism, understood as the unjustified preference of members of one’s own 

“race”, should be taken to be morally illegitimate if members of one’s own “race” 

were preferentially treated irrespective of the principle of proportionality – in 

analogy to the above said concerning speciesism. If I were preferentially treating the 

non-basic interests of one of my fellow Europeans of the “Caucasian race”298 because 

of our common “race” and thus neglecting the basic needs of a person from the 

“Black African race”299, this is racism writ large and correctly condemned out of 

moral reasons. But it would also be morally wrong to act this way irrespective of 

“race” due to the ethically valid principle of proportionality. A trolley example 

where I have the chance to save either a person from the “Caucasian race” or a 

person from the “Black African race” is admittedly difficult to resolve – as many 

construed trolley examples are. This case is especially difficult due to the minimal 

role “races” play genetically in contrast to the individual genetic differences between 

two humans (see above). Hence, I see the “race” criterion in such a dilemma-like 

situation in which I (of an assumed “race” X) can save either human A of “race” X 

                                                 
297  See, for example, Garcia (2001) on the concepts of racism. 
298  if we were taking “Caucasians” to constitute a “race” 
299  if we were taking “Black Africans” to constitute a “race” 
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or human B of “race” Y as inapplicable from my proposed gene-based theory. It 

would be something different, though, when in such a trolley example I could save 

either my niece (of race X) or a stranger. According to my proposed theory, it would 

be morally legitimate to prefer my niece – irrespective of what that stranger’s “race” 

is. The morally relevant criterion in this niece-or-stranger case is not the “race” but 

the genetic relatedness. It would be also morally legitimate to save a close black 

friend over an unknown white person due to the criterion of “belongingness” and 

the importance of close personal relationships for our own flourishing life; that has 

been dealt with above in the ‘Principle of common entitlement’ section. 

 The answer to Allegation 6, therefore, is that the proposed “gene-based” theory 

cannot be misused to support racists’ rationales. 

The argument of speciesism – Part 2 

So far, I have tried to provide good reasons in favor of a human preference in moral 

conflict situations – provided that the principle of proportionality is not neglected – by 

using widely accepted ethical principles (the principle of common entitlement, the 

principle of self-defense, the principle of universalizability, and the ought-implies-can-

principle) which make up the “building blocks” of the argument. In addition to this, 

another argument in relation to the potential charge of speciesism shall be raised in 

this context. 

Analogous to the brief discussion concerning race and racism above, the potential 

charge of speciesism in relation to my “gene-view” and the preferential saving of 

myself or a close relative of mine compared to a distantly related entity would 

evaporate because it is not the species barrier per se that I am focusing on. Instead, I 

am mainly focusing on the interests of one’s genes, which are also present in our 

fellow beings – though differing in quantity. In a trolley example, my gene’s inter-

ests are best served by saving my closest relatives; they are served a little bit less by 

saving a genetically distant human, less still by saving other mammals, and least of 

all by saving living beings like plants, fungi, and bacteria. However, if I had the 

chance to either save a potted plant from death in such a trolley example or a stone 

from being ground up by the trolley, my gene’s interest are best served in saving 

the plant since the stone does neither possess genes nor interests at all. The plant, to 

the contrary, has interests and shares common genes with me. In relation to my 

“gene-view”, notions like “I would preferentially save another member of the 

human species instead of an entity of another species” are, strictly speaking, imprecise 

insofar as it seems to emphasize the moral importance of species-membership. More 

correctly, though, it has to be understood as highlighting the fact that other humans 

are genetically closer related to me. The looser notion is just a colloquial expression 

of this point. This idea is exemplified by the fact that, following my proposed theory, 

I would also morally prefer to save primates to primroses and Bactrian camels 

(Camelus ferus) to bacteria because of their genetic nearness to “me” – not because 

they are members of my own species Homo sapiens, which they are obviously not.  
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The bottom line concerning the above part is that the charge of speciesism were 

correct if I took the non-basic needs of my fellow members of the human species to 

be more important compared to the basic needs of members of another species and 

if I considered the species membership as such as the morally relevant criteria. Yet, 

as has just been reasoned, two things nullify the charge:  

First, as a strict priority rule, the principle of proportionality always has to be com-

plied with, whether the conflicting parties consist of two humans, or a human and 

a non-human, or two non-humans, that is, irrespective of their species membership. 

The favoritism toward “humans” (in my reading: toward genetically closer related 

entities) in the context of moral choice is an illegitimate prejudice only provided that 

the “human” interests are less basic than the ones of the non-human entity. Other-

wise, such a partiality is legitimate. In Rachels’ (1990, p. 182) words, 

“When the choice is between a relatively trivial human interest and a more 

substantial interest of a non-human (…) it may be better to cause a little 

discomfort for a human than to cause agony for an animal. However, if the 

interests are comparable – say, if the choice is between causing the same amount 

of pain for a human or for a non-human – we should give preference to the 

human’s welfare.”300 

Second, in severe moral conflict situations, when the comparably basic needs of two 

entities are at stake, it is legitimate to preferentially treat those entities that are 

genetically closer to oneself – for intra-specific conflicts (“My child or a stranger?”) 

as well as inter-specific conflicts (“My child or a dog?”) as in extra-specific conflicts 

(“A primate or a primrose?”). The reason for this is mainly the stated principle of self-

defense from a genetic point of view. This reasoning presumes that the preferential 

treatment of one’s own basic needs is taken to be morally legitimate.301 

In other cases of conflict, this point will become even clearer: Do not think about 

a trolley example where you can save either a human or a dog by throwing the 

switch but about one where you can save either a chimpanzee or an earthworm. 

Although, in general, we should morally consider both interest-bearers and their 

intrinsic value equally, we now have to decide. One of them will inevitably be killed 

and, in this case, it should be the earthworm. Not because it possesses less intrinsic 

value but because there will be less harm inflicted302 and because earthworms are 

genetically far more distant to us humans than chimpanzees are. In analogy to 

saving one’s own offspring first (compare with the burning house or life boat 

examples from above) and considering this a decision in compliance with morality 

                                                 
300 See also Fellenz (2007, p. 122) and Welchman (2003, p. 245). 
301 Such an assumption might not satisfy someone who argues for flipping coins to resolve severe 

moral conflict situations including themselves or their children. However, I do think that such 

people hardly exist (maybe breatharianists; see Footnote 110).  
302 Side note: In his final book, The Formation of Vegetable Mould, through the Action of Worms, Darwin 

(1882, p. 98) considered earthworms as intelligent beings by perceiving some actions of them as 

a result of reason – not instinct alone: “(W)orms, although standing low in the scale of orga-

nization, possess some degree of intelligence” (ibid.). 
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and within the framework of morality, it is likewise morally legitimate to save those 

species first that are genetically closer to us like primates (especially the great apes) 

instead of rodents on an order level – or mammals instead of insects on a class level.  

Additionally, something comes into play here that people would usually refer to 

as empathy, bonding, interconnection, compassion and virtue due to phylogenetic 

nearness. Because of the animal’s similar body structure in placental mammals, we 

can easily identify with their needs and feelings; we can easily create a feeling of 

“we” and “us”. Within the human species, people usually express (and feel) more 

related and connected to direct relatives, their friends and neighbors. People often 

have more empathy – expressed in the concrete willingness to help and/or pay for 

– towards those out of their social sphere than towards strangers in far-away 

countries or continents. One usually has more empathy with a badly injured relative 

than with a badly injured total stranger, more empathy with a fellow human being 

than with a mouse, more empathy with a mouse than with a flower and more 

empathy with a flower than with a stone. From the proposed genetic perspective, 

this appears reasonable because of the common decent of all organisms. Despite the 

relatively recent evolution of humans,  

“the human genome is very old. Of 1,278 protein families identified in one early 

screen, only 94 were unique to vertebrates. Every organism carries with it a lot 

of information acquired by its ancestors during the past three billion years” 

(Penzlin 2009, p. 15). 

From a genetic perspective, it is likewise no wonder that St. Francis – in addition to 

human beings – is said to have addressed nonhuman living creatures as ‘brothers 

and sisters’ whose value is not only seen instrumentally as has been the case with 

inanimate objects (see Mizzoni 2004, pp. 43f.). It seems to be well documented that 

for St. Francis “(c)reatures, each having autonomous worth (…), are yet brothers 

and sisters to each other, aiding each other” (Sorrell 1988, cit. in Mizzoni 2004, p. 

46).303 In a like sense, Attfield (1981, p. 51) writes that trees, “at very many removes 

(…) are our living kin.” Chamovitz (2012, p. 174) considers plants as our “long-lost 

cousin[s]”. And already Schopenhauer ([1897] 2010, pp. 25f.) realized that  

“even if only one individual were left in the world, and all the rest were to 

perish, the one that remained would still possess the whole self-being of the 

world (…) (I)t is true, or at least possible, that our self can exist in other beings”. 

Beyond the taxa of mammals or vertebrates, the morally relevant criterion of 

phylogenetic nearness, however, gets less and less relevant. Are archaea or bacteria 

closer to us? Dinoflagellates or amoeboflagellates? Slugs or spiders? Beetles or 

                                                 
303 Yet, it should be mentioned that other authors have had a more negative reading of St. Francis. 

In addition to regarding animals as brothers and sisters, St. Francis is said to have taken the same 

attitude towards the sun, the moon, wind, and fire (Rachels 1990, p. 91). Moreover, while all are 

part of a creation to be revered, St. Francis argues, they are all equally intended for man’s use 

(ibid.). 
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could either save an Evenk from North-Eastern Siberia, an Inuit from Greenland, a 

Bantu from Eastern Africa, or a Matsigenka from the Amazonian forests of Peru 

according to their genetic relatedness towards me is rather impossible as well. 

Nonetheless, the criterion of genetic relatedness in human ethics is applicable in 

other circumstances, for example, when saying that it is morally legitimate to save 

one’s own child instead of a total stranger.  

Concerning moral conflict situations between organismic entities, the following 

part will deal with the question of whether and when it might be morally legitimate 

to kill other organismic entities. 

To swat or not to swat? 

Mark Michael (1996) tellingly highlighted the dilemma of biocentrists by ques-

tioning whether and when it would be morally legitimate to swat pesky flies. As the 

argument goes, egalitarian biocentrists are primarily hypocrites because most of 

them are likely to swat really pesky flies occasionally if there is no other way at hand 

to get rid of them without using force. This act stands in stark contrast to what they 

– at least in theory – argue for. However, these egalitarian biocentrists usually do 

not swat pesky children or pesky puppies even if they are on the verge of doing it. 

So, when trying to argumentatively rescue an egalitarian biocentrist (like Paul 

Taylor), what could be replied? I will argue that some of our especially pesky living 

cohabitants of planet Earth are, in fact, quite dangerous for us humans. Maybe not 

obviously as dangerous as a very hungry lion sat directly in front of us, maybe more 

subliminal though not necessarily innocuous. Three examples shall clarify this idea. 

Take the housefly (Musca domestica) as a first example. Houseflies are recognized 

as important factors in the dissemination of various infectious diseases of public 

health importance through pathogens such as bacteria, protozoa, and viruses. They 

can carry more than 100 pathogens, including such serious pathogens as typhoid, 

Salmonella, tuberculosis, anthrax, and parasitic worms, which are known to pro-

duce diseases such as food poisoning, diarrhea, meningitis, cholera, bloodstream 

infections, abscesses, and hemorrhagic colitis.306 For instance, the housefly-trans-

mitted zoonotic and anthroponotic protozoan parasite Cryptosporidium parvum 

“significantly contributes to the mortality of immunocompromised or immuno-

suppressed people and can severely debilitate healthy (…) populations” (Graczyk 

                                                 
306  See, for example, Graczyk et al. (1999, p. 500 and 2001, p. 231); De Jesús et al. (2004, p. 259); Malik 

et al. (2007, p. 453); Butler et al. (2010, p. 218); and Wikipedia (2014b). For those who are more 

interested in what houseflies can disseminate: They “have been identified as vectors of protozoan 

parasites such as Sarcocystis spp., Toxoplasma gondii, Isospora spp., Giardia spp., Entamoeba coli, 

Entamoeba histolytica, Endolimax nana, Trichomonas spp., Hammondia and Cryptosporidium parvum. 

Synanthropic flies [like houseflies] have been incriminated in the transmission of bacteria; Shigella 

spp., Vibrio spp., E. coli, Staphylococcus aureus, Campylobacter spp., Yersinia enterocolitica, Pseudo-

monas spp., Chlamydia spp. and Klebsiella spp., Enterobacter spp., Enterococcus spp., Proteus spp., 

and Acinetobacter spp. Viral pathogens transmitted by domestic flies include; Polio, Coxsackievirus, 

and enteroviruses” (Graczyk et al. 2001, p. 231). 
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et al. 1999, p. 500). Since the housefly is often a serious risk in disease transmission, 

it has long “been considered a pathogen carrying insect pest” (Butler et al. 2010, p. 

218) with a severe “need to control its population” (Malik et al. 2007, p. 453).  

Taken for granted that we agree on the potential danger of pathogen-transmitting 

houseflies, are there no non-lethal means ready at hand so that we need not swat a 

fly standing and sucking on our sandwich? To be honest, situations exist where it is 

very hard to repel houseflies by non-lethal means. Sure, morality urges us to con-

sider the available alternatives to swat a fly first: stay inside; use mosquito gaze nets 

in front of your windows; if a fly, despite your efforts to the contrary, manages to 

enter your room, try to open the window and let the fly out again. But that scenario 

would be too easy. No, consider the housefly to be a really pesky one that is not even 

thinking about leaving the room with all the yummy-smelling things in it. In these 

cases, I argue, even egalitarian biocentrists are morally justified to use a fly swatter. 

For us humans, it is impossible to see whether this specific fly carries pathogens or 

not. Out of reasons of self-defense in the light of all the potentially transmitted, 

dangerous diseases, swatting might be permitted if no alternatives are at hand. Due 

to the potentially deleterious outcome, we can hardly argue with “In dubio pro 

reo.”307 As I have already repeated many times before, the intrinsic value of house-

flies – whether pesky or not – is the same as yours or mine or that of an elephant. In 

specific conflict situations, though, we are urged to reach a (morally balanced) 

decision according to the above-specified principles. If we have to make a decision 

in such cases (as in the lifeboat or trolley examples introduced above), we should 

make them in a moral, that is, universalizable, objective manner. If one entity has to 

go “overboard”, the decision should follow moral rules. In addition to the self-

defense argument, a row of other criteria exist which facilitate moral decision-

making. I will present them in more detail in the following parts. Here, I will just 

briefly anticipate these criteria in the present pesky fly example. Unfortunately, I 

have no data concerning the evolutionary distinctiveness of houseflies at hand – but 

I think that it is legitimate to assume that the housefly species has no big evolu-

tionary distinctiveness. In addition, they are a comparatively r-selected, non-endan-

gered, and probably non-sentient species. In sum, the overall harm done in killing 

the housefly (including the harm done to the housefly’s genes) is less intense than 

would be the overall harm if we were killing a pesky panda. 

As a second example, take rodents like mice and rats. As the Rat Genome Sequenc-

ing Project Consortium (2004, p. 493) emphasizes, rats are considered pathogen 

reservoirs that are known to carry more than 70 diseases to humans including 

cholera, typhus, cowpox and Hantavirus infections.308 “As a group,” Ostfeld and 

Mills (2007, p. 486) stress, “rodents are probably the predominant natural reservoirs 

                                                 
307 “When in doubt, for the accused.”  
308 In addition to the disease transmission potential of rats, they also remain “a major pest, 

contributing to famine with other rodents by eating around one-fifth of the world’s food harvest” 

(Rat Genome Sequencing Project Consortium 2004, p. 493). 



184 

 

 

for pathogens that cause disease in humans” – sometimes functioning as reservoirs 

for “deadly zoonotic”, “serious human pathogens” (ibid.). The white-footed mouse 

(Peromyscus leucopus) of North America, for instance, also functions as a reservoir 

for several human diseases, including Hantavirus pulmonary syndrome, Lyme 

disease, and California encephalitis (Ostfeld et al. 2006, cit. in Vessey and Vessey 

2007, p. 123). To be more specific, let us take the mentioned Hantavirus as an 

example. Mainly aerosolized virus particles from excreta of chronically infected 

wild rodents309 transmit the Hantavirus, which is, at least in the form of the 

Hantavirus pulmonary syndrome, a potentially deadly disease reaching mortality 

rates of up to 40% (Schmaljohn and Hjelle 1997, p. 98; Khaiboullina et al. 2005).310 

The ubiquity and potential of specific Hantaviruses for causing severe human 

illness make these viruses an important public health concern worldwide (Schmal-

john and Hjelle 1997).  

To circumvent the risk of infection by Hantaviruses, you should adopt some 

preventive measures. For instance, you should avoid the intrusion of rodents into 

the living area of your home and its closer surroundings (Koch et al. 2008; Faber et 

al. 2010). But in case that some rodents might have found their way into your food 

pantry, is it morally legitimate to put up mousetraps? I argue that it is – at least as 

the last resort if there are no means at hand to prevent them from entering your 

pantry beforehand or to get them quickly out of “food heaven” in a nonlethal way.311 

To get rid of infected rodents from the living area of your home as quickly as 

possible can be seen as a sort of human self-defense due to the (partly) very 

dangerous diseases transmitted by these animals. Neither can we prove whether 

“our” fuzzy fellow lodgers are not carriers of a highly dangerous viral form, nor can 

we usually “persuade” them to leave the scene voluntarily.312 

                                                 
309 Schmaljohn and Hjelle (1997); Khaiboullina et al. (2005); Koch et al. (2008); Faber et al. (2010); 

Wikipedia (2014e) 
310 Of course, this figure does not mean that you should see a 40%-death-sentence in every mouse or 

rat you become aware of. Obviously, not all rodents are virus-transmitting vectors, nor are all the 

various sorts of Hantaviruses equally dangerous. 
311 Live traps can be thought of. However, especially in urban areas, the question arises of how to let 

the rodent out of the trap again without just shifting the problem to your neighbor. In addition, 

handling the rodent in the trap potentially exposes you to the virus.  
312 I am not arguing here in favor of the total eradication of mice and rats. First, it would be ethically 

wrong. (See above: Species should be morally considered, as should single mice/rat individuals, 

as should their predators.) Moreover, it would probably be unwise to do so. Keeling and Gilligan 

(2000) showed that the culling of Norway rats (Rattus norvegicus) could even result in the exacer-

bation of human epidemics like bubonic plague. (To recall, the bubonic plague, which swept 

through Europe in the middle of the 14th century, “led to the death of around one-third of the 

human population, and even today (…) kills people in many areas of the world” (ibid., p. 903).) 

Now, a rat culling could result in the exacerbation of the bubonic plague because this is a zoono-

sis, which is primarily passed via fleas from rodents to humans (ibid., p. 904). If the rat population 

was strongly reduced, this might cause fleas to switch directly from rats to humans. “The con-

sequence of rat population crashes, counterintuitively, can therefore be increased rates of contacts 

between fleas and people and therefore human epidemics” (Ostfeld and Mills 2007, p. 485). 
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As a third example, take bacteria. Regarding Albert Schweitzer’s “radical” egalita-

rianism, Johnson (1991, p. 136) rhetorically asks whether “washing one’s hands 

might be [seen] just as bad as Hitler’s extermination programs”? Obviously not. The 

reasons for this are the following: Many bacteria are highly dangerous for humans 

and their most basic needs. If we do not wash our hands frequently (at least in 

urbanized areas), we would risk getting quite ill. Out of the above stated principle 

of self-defense, this is not morally required. We are morally legitimated to brush our 

teeth, to wash our hands and, if “really” necessary, to use antibiotics to get rid of 

especially nasty bacterial hitchhikers in our bodies. Due to our personal immune 

defense, plentiful bacteria are killed “by us” every second. Yet, this does not mean 

that we have to sacrifice ourselves to let the bacteria survive. It is not necessarily a 

contradiction that biocentrists argue that every cancer cell has intrinsic value (see 

Davion (2006, p. 120) who doubts this) while fighting cancer cells for human self-

preservation. There are hardly any viable ways to get around bacteria, as there are 

usually ways to get around the life-and-death-confrontation with, for example, 

polar bears. If we take our own basic needs seriously no way exists to circumvent 

battles with bacteria. It is like not walking over a lawn because it might (and indeed 

often does) harm other entities, including plants and invertebrates. However, a life 

without daring to take a physical step forward is no life, which satisfies our most 

basic needs. As DeGrazia (1996, p. 228) correctly emphasizes, “It would be neurotic 

to worry about whether running through the park harmed the blades of grass 

underfoot” (emphasis added). In addition, 

“(f)rom a practical point of view, a position of respect for all individual microbes 

is untenable; it is not possible to implement without such severe restrictions on 

human movements that life would be impossible. (…) This is not to say that we 

cannot view individual microbes as intrinsically valuable (…) but this ethical 

position cannot be implemented on a practical level” (Cockell 2005, pp. 384f., 

emphasis added). 

Whether you call them microbes, prokaryotes, or bacteria – they are teleonomic 

entities that possess equal intrinsic value and moral considerability in relation to 

any other teleonomic entity. Sure, such organisms like bacteria are extremely distant 

relatives of us humans; nonetheless, “large sections of DNA still unequivocally 

resemble each other. (…) Human and bacteria have DNA sequences which are so 

similar that whole paragraphs are word-for-word identical” (Dawkins 2004, pp. 

23f.). 

It seems to me that the harm done to microorganisms by building a veranda is 

not really comparable with a mass killing of humans for the sake of a veranda – in 

contrast to Des Jardins’s (1997, p. 142) thought-provoking claim. First, while the 

former harm is done unintentionally, the latter one can hardly be done uninten-

tionally. Second, due to their tiny size and high prevalence, it is hard to “save” the 

microorganisms before digging the spade into the soil; there are no means to resettle 
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the microorganisms in advance, as it would be possible, for instance, with amphi-

bians. Third, from a more practical perspective, I doubt that microorganisms can be 

really harmed by building a veranda. To cite Stephen Jay Gould (1994, cit. in Lee 

1999, fn 24, pp. 103f.) concerning bacteria: 

“These prokaryotic organisms have survived innumerable major natural uphea-

vals in the last 3.5 billion years. (…) They are adaptable [and] indestructible (…). 

We cannot even imagine how anthropogenic intervention might threaten their 

[existence] (…). The number of Escherichia coli cells in the gut of each human 

being exceeds the number of humans that has ever lived on this planet” (empha-

sis added). 

Fourth, humans’ basic needs in a psychologically non-neurotic life somehow out-

weigh the basic needs of the microorganisms in this example, especially due to the 

arguments just mentioned in point one to three. One’s own self-preservation, in this 

case: one’s psychological self-preservation, does not need to be sacrificed by abstain-

ing from building a veranda, or taking a walk through the woods, or taking a deep 

breath – all of which might potentially harm microorganisms. To evaluate every 

single action (including omissions of action) for its pros and cons would destroy the 

ability to implement our own most fundamental interests. As stated many times 

before, self-sacrifice is not required by morality. 

The above chapter on (phylo-)genetic nearness has shown that even an egali-

tarian ethical conception does not necessarily urge us humans to flip coins to resolve 

moral conflict situations in which comparable interests are at stake. However, the 

(phylo-)genetic nearness criterion has to be taken as just one out of many for a fair 

resolution of moral conflict situations. We will now, according to the list presented 

further above, have a look at the other criteria, which do allow us to resolve moral 

conflicts in an impartial and reasoned manner.  

Let us start with the criterion of the endangerment of a species. Is it morally 

legitimate to kill, for example, sentient individual mammals to secure the survival of 

an endangered plant species? The reasons why species as such ought to be morally 

considered “directly” have already been provided above in Chapter 3.5. Therefore, 

I will now focus on a slightly varying emphasis. 

4.3.2. The moral significance of species and their endangerment 

As Rosser and Mainka (2002, p. 584) correctly emphasize, species extinctions “are 

part of the normal process of natural selection and evolution” – although not the 

prevalent, massively human-induced extinction crisis with extinction rates estima-

ted at 1,000 to 10,000 times the expected, “natural” background rate of extinction 

(see, for example, Pimm et al. 1995, pp. 347f.). Moreover, a species as such can 

usually not become eradicated directly by human action. It is generally single 

individuals that are killed and that, in sum, can bring a species close to extinction 

or beyond. The arguments provided above concerning the question of why species 
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ought to be directly morally considered are so obvious that only a few more words 

have to be written in support of a prima facie preference to individuals of an endan-

gered species compared to individuals of an abundant one.  

The moral considerability of species is not derived from the criterion of rarity as 

such.313 Instead, it is the fact that a whole set of morally considerable genes is going 

to go extinct if we extirpate a whole species. In contrast, if an individual organism 

of an abundant species is killed only single genes will be lost. Most other genes of 

an individual from an abundant species are very likely to still exist plentifully in 

other entities of the same species (or population). The potential extinction of a 

species – whether plant or animal314 – weighs much “heavier” than the killing of 

single individuals of an abundant species because the killing of individuals of an 

abundant species would minimize the harm done compared to the killing of the last 

individuals of a species. The human-made extinction of a species, with Rolston’s 

words, is more like a “superkilling” which kills “collectively, not just distributive-

ly”.315 So, as a rule of thumb, in cases of a conflict between some individual entities 

of an abundant species and the last remnants of a whole species, we should help to 

support the heavier weighing “super-interests” (namely the genetically-based 

interests which are aggregated, condensed and expressed in a species) and, there-

fore, save the last remnants. Killing a species (or wantonly being responsible for the 

extinction of one) requires a “superjustification” – to cite Rolston (1985, p. 723; 1988, 

p. 146) once more. Sober (1986, p. 175) provides an illustrative example for an 

apparently widely manifested ‘pro-species gut-feeling tendency’ by introducing the 

so-called “n + m question”: 

“If two species – say blue and [minke] whales – have roughly comparable cap-

acities for experiencing pain, [some people like animal welfarists] might tend to 

think of the preservation of a [minke] whale as wholly on an ethical par with 

the preservation of a blue whale. The fact that one organism is part of an 

endangered species while the other is not does not make the rare individual 

more intrinsically important [for animal welfarists]. But for [other people like 

holists], this (…) property – membership in an endangered species – makes all 

the difference in the world: a world with n [minke] and m blue whales is far 

better than a world with n + m [minke] and 0 blue whales.”316 

                                                 
313 Compare with Rolston’s (2001, p. 412) statement: “Certain diseases are rare, and people are glad 

of it.” 
314 I just mention these two kingdoms to keep the example simple. I am aware, of course, that com-

mon biological knowledge usually distinguishes five to six kingdoms; compare with Footnote 

191 above. 
315 Rolston (1985, p. 723; 1988, p. 144; 1989, p. 212; 1998a, p. 155; and 2001, p. 409) 
316  In the original version, Sober (ibid.) uses ‘sperm whale’. I changed the sperm to the minke whale 

in this example since I want to highlight the endangerment criterion by contrasting an endan-

gered whale species (the blue whale) with a whale species that is not endangered. Yet, because 

the sperm whale (Physeter macrocephalus) is vulnerable whereas the minke whale (Balaenoptera 

acutorostrata) is of least concern according to the IUCN Red List of Threatened Species (Reilly et 

al. 2008; Taylor et al. 2008), I replaced the sperm by the minke whale.  
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Following the interest-based account of my environmental ethical theory, it should 

be clear that the anthropogenically induced extinction of a species is prima facie 

something very bad since a magnitude of (genetic) interests – compared to the 

killing of individual living entities of an abundant species – are not respected by us 

humans in our role as moral agents. This, however, does not need to prevent us 

moral agents from eradicating such species (or life forms) that are highly dangerous 

or even lethal to us like some forms of bacteria, viruses or protozoa (for example, 

smallpox virus, Ebola and Marburg virus, bubonic plague bacterium, or anthrax 

bacterium). The reason for this is that they are acting against our own most basic 

interests (health, survival).317 Moreover, such species do not possess a higher value 

compared to the human one (see also Johnson 1991, p. 173). Nonetheless, it should 

be kept in mind that the elimination of a whole species or, usually closer to reality, 

the killing of an individual of a critically endangered species needs careful and 

honest moral justification. Such an elimination is not justified, for example, in the 

case of the polar bear species (Ursus maritimus) because we have plentiful possibili-

ties or loopholes for not getting into trouble with members of that species and its 

peculiar way of surviving in harsh Arctic environments. We have to see whether 

“practical” and “manageable” interest-mitigation possibilities do exist or not. In the 

case of the polar bear, that would primarily include: Do not walk unnecessarily 

around in a polar bear habitat with polar bears present (for instance, as a naive ski-

tourist on Svalbard) in order to not provoke a polar bear attack which might urge 

you or your guide to shoot that animal as a consequence (see Ovysanikov (cit. in 

Aars et al. 2006, p. 22) for a concrete example). If that was to happen on a large scale 

(in addition to the human-induced problems of today’s rampant climate change!), 

the polar bear species could easily become extinct, at least regionally. Not walking 

around unnecessarily in polar bear habitat seems to be pretty practical and manage-

able, in part due to its direct cause-and-effect problem structure.  

In contrast to polar bears, it is practically impossible to avoid specific kinds of 

bacteria or protozoa species. It is not always easy for everybody – if at all – to pre-

vent a life-threatening infection. In such rare cases, species eradications might be 

morally justified. Among many others, Maher (2008) considers the parasitic proto-

zoan Plasmodium falciparum “one of the world’s worst killers”. It causes the most 

severe type of human malaria (Winzeler 2008), is a difficult example since widely 

                                                 
317 The smallpox disease (caused by Orthopoxvirus variola), for instance, killed hundreds of millions 

of people during the past century alone (Anon. 2011, p. 265). This disease has probably “killed 

more people than any other infectious disease in history” (Selgelid 2012, p. 311). Whether the 

smallpox virus “species” should be eradicated once and for all is usually not controversially 

debated because of the potential intrinsic value of this “species” but, instead, because of utility-

maximization reasons for humanity. Proponents of the “save the smallpox”-idea argue that 

humanity could lose the ability to handle securely a potential new outbreak or spreading 

sometime in the future (e.g., by a bioterrorist attack) if we completely eradicated the virus now 

(Anon. 2011, p. 265). 
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circulated insecticide-treated bed nets, spraying houses with insecticides, and dis-

bursed drugs might already actively prevent many of the estimated 515 million 

cases of human malaria every year (Carlton et al. 2008; Winzeler 2008) and 1-3 

million deaths annually due to malaria,318 equaling thousands of deaths a day. 

Among these yearly deaths, children under five account for around three quarters 

of malaria mortality (Maher 2008; WHO Global Malaria Programme 2013, p. xiii). 

In this malaria case, it first and foremost looks like being predominantly a financial 

matter, especially because the costs for an effective and easy-to-use, lifesaving 3-day 

treatment course using artemisinin-based combination therapies (ACTs) are less 

than US$2 per person (Enserink 2007, p. 560).319  

The debate about the introduction of genetically modified (or “transgenic”) 

yellow fever mosquitoes (Aedes aegypti) is also an interesting case. This mosquito 

species functions as the principal vector for the dengue virus (Harris et al. 2011; 

WHO and TDR 2009, p. 59). Annually, an estimated 50-100 million dengue virus 

infections occur in humans,320 making it one of the major causes of disease in tropical 

and subtropical areas.321 Some 25,000 people – mainly children – die every year due 

to this illness (Stingl 2005). Yet, until now, no sufficient vaccine or therapy exists for 

dengue fever.322 Lately, scientists have developed the idea to release massive num-

bers of engineered males of Aedes aegypti with the intention to battle the dengue 

fever by a kind of self-elimination of this mosquito species.323 The lab-bred mosqui-

toes are  

“equipped with a gene that kills any offspring in the larval or pupal stage. When 

the males mate with females of a natural population, there are no progeny – and 

if the transgenic males mate more often than the natural ones, the mosquito 

population will dwindle or even collapse” (Enserink 2010, p. 1030).  

Whether such a forced, planned, active species extermination via genetic modifica-

tion is justified from the presented “gene”-ethical perspective or not cannot be 

sufficiently elaborated in the present work. To provide only one path of reasoning 

against the legitimacy: The World Health Organization (WHO and TDR 2009, p. 

137) sees significant progress in the development of dengue vaccines in recent years. 

                                                 
318 See Breman et al. (2001, cit. in Le Roche et al. 2003, p. 1503); Gardner et al. (2002); Grabowsky 

(2008); and Hopkin (2008). According to Murray and colleagues (2012, p. 421), there were 

approximately 1.2 million malaria deaths worldwide in 2010. Newer data (WHO Global Malaria 

Programme 2013, p. xiii) say, that in 2012 the estimated number of deaths due to malaria 

decreased to 627,000 worldwide, equaling some 1,700 deaths per day. 
319 Recently (quite successfully) tested RTS,S malaria vaccines have likewise given hope to reduce 

the negative impact of the protozoan on humans significantly (see The RTS,S Clinical Trials 

Partnership 2011). 
320 Nene et al. (2007, p. 1718); Martina et al. (2009, p. 564); WHO and TDR (2009, p. 3); Gubler (2010, 

p. 373); Harris et al. (2011) 
321 Stingl (2005, A 1594); Martina et al. (2009, p. 564); Harris et al. (2011) 
322 Stingl (2005); Enserink (2010, p. 1030); Harris et al. (2011) 
323 See, for example, Enserink (2010, p. 1030); Briseño (2011); and Harris et al. (2011). 
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This medical progress might make the extermination of an “innocent” mosquito 

species unnecessary. The intention of presenting this example is to highlight a 

possibility where the eradication of a whole species might be morally justified. 

The moral importance of species, highlighted by the invasive species example 

The relevance of the species topic in moral decision-making shall be highlighted in 

the following part by using invasive species as an example. The topic of invasive 

species is relevant to my work because it deals with a “classical” ethical conser-

vation conflict or “dilemma” of whether, for instance, one should either preferably 

preserve introduced or invasive individual sentient mammals/vertebrates or (native/ 

endemic) non-sentient endangered species like plant species. Therefore, I will not 

only deal with invasive species in a superficial way in this chapter but will provide 

information that is more detailed. 

Invasions of species have caused many species extinctions and are one of the 

main conservation threats today (Simberloff 2010a, p. 131).324 Invasive species – 

sometimes also called exotic, non-indigenous, non-native, introduced, or alien 

species – can have the following, summarized impacts on native flora and fauna:  

“(I)ntroduced herbivores (...) devastate island plant communities by over-

grazing and impact island fauna through habitat destruction. (...) (O)mnivores 

(...) feed on fruits and plants, prey on vertebrates, and raid nests of birds and 

reptiles. Invasive predators (...) have decimated rodent, reptile, and bird popu-

lations, and extirpated numerous seabird colonies on islands around the globe” 

(Donlan 2008, pp. 19f.).  

Invasive species are responsible for (or, at least, implicated in) around 40% of all 

global species extinction events which have been reported since 1750 (Caughley and 

Gunn 1996, p. 248; Smith and Smith 2009, p. 825). Throughout the world, around 90 

to 109 documented vertebrate extinctions can be attributed to invasive species325 – of 

which more than 70 occurred on islands (Leadley et al. 2010, p. 23). In some parts of 

the globe, up to 80% of the endangered species are threatened by invasive species 

(Armstrong 1995, cit. in Pimentel et al. 2000, p. 53). Invasive species constituted a 

factor in the global decline of imperiled birds of 30% (Wilcove 2010, p. 226). In the 

                                                 
324 Yet, compare with Marris (2005, p. 273) who states, “Although invasives have been called the 

second most serious threat to endangered species after habitat loss, a recent review of the 

literature suggests that there are few solid data to support this idea.” Moreover, non-native/non-

indigenous, introduced species do not always have severe negative influence on the biodiversity 

on broader spatial scales, not to mention that they rarely cause native species extinctions in some 

regions of the world (see, for example, Powell et al. 2013) – like in greater parts of Europe (Kowa-

rik 2010, p. 12). According to Kowarik (2010, p. 375), not a single native species is known until 

now that went extinct in Central Europe due to invasive species. Nevertheless, Kowarik (ibid., 

pp. 375ff.) does not belittle the negative effects that invasive species have even in Central Europe, 

despite the fact that they might not have caused the direct extinction of a native species, yet. 
325  The first figure has been provided by Leadley et al. (2010, p. 23), the second one by Olson and 

Roy (2002, p. 1311). 
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United States, alien species are the second most pervasive threat to vertebrates 

affecting close to 50% of all imperiled vertebrates326 and for about 42% of the species 

on the Threatened or Endangered species lists in the United States (Pimentel et al. 

2005, p. 273). Seabirds are among the most threatened group of species with about 

30% of the currently recognized species threatened with extinction because of inva-

sive species; five seabird species are assumed extinct already (Jones et al. 2008, p. 

17). Among the (apparent) global extinctions are such seabird species like the Gua-

dalupe storm petrel (Oceanodroma macrodactyla) and the Jamaica petrel (Pterodroma 

caribbaea) (Donlan and Heneman 2007, p. 7). Apart from conspicuous vertebrate 

extinctions due to invasive species, also species from “lower” organismic taxa are 

threatened manifold by introduced species. For example, a single predatory snail 

species, that had been introduced to control another introduced snail, ate hundreds 

of local varieties of land snails to extinction across the Pacific (Pimm et al. 1995, p. 

348). Concerning plant invaders, 95% of plant species loss and endangerment in 

Hawaii can be attributed to the introduction of invasive plant species (Smith and 

Smith 2006, p. 611).  

On fragile insular ecosystems, which have evolved in the absence of terrestrial 

predators and large herbivores, introduced, non-native mammals are, with the 

words of Keitt and colleagues (2005, p. 21), “wreaking havoc”. They are one of the 

major causes and drivers of the global extinction crisis and they significantly change 

(or “threaten”) island ecosystems.327 For example, invasive, alien mammals have 

been introduced to at least 44 islands of the more than 250 islands of North-West 

Mexico and “are responsible for the ecological extinction of 22 endemic vertebrate 

species and subspecies, and the local extinction of one or more seabird taxa on 10 

islands” (Tershy et al. 2002, p. 293). Over millennia, there were hardly any “new”, 

heavily impacting predatory or herbivory species like feral cats (Felis catus), goats, 

pigs (Sus scrofa), and rats (Rattus spec.) on islands; such terrestrial mammalian 

predators and large herbivores were originally rare on islands.328 If they were there 

“naturally”, species would usually have had the chance to adapt to their presence 

over generations of evolutionary times (Hettinger 2001, p. 198). But generally, there 

was no peculiar (evolutionary) “need” for these endemic island species to cope329 

with such problems via co-evolution by developing behavioral, physical-morpholo-

gical, and life history defenses or traits against mammalian herbivory and preda-

tion.330 Because of this, many species from predator-free islands possessed and still 

possess a form of “island tameness” (Rodda et al. 2002, p. 260). The most threatening 

                                                 
326  Wilcove et al. (1998, cit. in Lodge and Shrader-Frechette 2003, p. 34); Wilcove (2010, p. 227) 
327 Campbell et al. (2004, p. 1); Cruz et al. (2005, p. 473); Morrison (2007, p. 398); Baxter et al. (2008, 

p. 90); Kowarik (2010, Chapter 2.3, pp. 38ff.) 
328  Keitt et al. (2005, p. 21); Donlan (2008, p. 19); Kowarik (2010, p. 10) 
329 This wording has to be understood metaphorically. I am aware that species do not actively, let 

alone: consciously, evolve but that they are indirectly selected by evolution.  
330 Primack (1995, p. 203); Hettinger (2001, p. 207); Sinclair et al. (2006, p. 306); Peck et al. (2008, p. 

65) 
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invasive vertebrate (predominantly mammalian) species for native species and eco-

systems are the following:  

Rats 

Invasive, introduced rats, that are present on 80-90% of the world’s islands, are 

alone responsible for at least 37 species and subspecies extinctions of island birds 

worldwide (Atkinson 1985, cit. in Simberloff 2010a, p. 136). They are responsible for 

more than 50 documented global species’ extinctions and many more local extinc-

tions (so-called extirpations) and population declines of native species.331 Rats are 

considered the most destructive invasive species accounting for species losses (Pitt 

and Witmer 2007, p. 269) – regionally and globally. Black rats (Rattus rattus) have 

been implicated, for example, in the documented extinction of honeycreepers in 

Hawaii and small mammals in the Caribbean (ibid.). On Mauritius, predation by 

introduced mammals (chiefly by black rats and macaques) has led, in synergy with 

habitat destruction, to the extinction of at least nine endemic species of birds and 

reptiles (Cheke 1987, cit. in Carter and Bright 2002, p. 71). Inter alia, rats prey on 

seabird eggs, chicks, and adults, and are, thus, considered among the largest 

contributors to worldwide seabird extinction and endangerment (Jones et al. 2008, 

pp. 16f.). 

Mice 

Like rats, mice also fostered the extinction of many species (Starr et al. 2006, p. 837). 

For instance, Wanless and colleagues (2007) showed that the house mouse (Mus 

musculus) is able to kill healthy chicks of endangered seabirds like the Tristan alba-

tross (Diomedea dabbenena) and Atlantic petrel (Pterodroma incerta) on Gough Island 

in the Southern Atlantic Ocean. Thereby, the house mouse is largely responsible for 

posing a significant risk to the populations of these bird species due to subsequent 

extremely poor breeding success (only 27% among Tristan albatrosses instead of 

typically 60-75%). Mice are able to attack and kill Tristan albatross chicks up to 300 

times their own mass (ibid.). 

Mongooses 

In 1872, mongooses were deliberately introduced to Jamaica and other surrounding 

islands of the West Indies to battle rats that had a perceived negative influence on 

sugarcane plantations (Klötzli 1989, pp. 308ff.). The mongooses were quite success-

ful but also switched to other local species of mammals, reptiles and birds (ibid., p. 

309).332 Due to the introduction of mongooses, some species became extinct (ibid., p. 

311). 

                                                 
331 Donlan and Heneman (2007, p. 5); Mills (2007, p. 238); Donlan (2008, pp. 19f.); Oppel et al. (2011, 

p. 233). 
332 This switch, in turn, resulted in an increase of insects including mosquitoes, which raised the 

danger of malaria (ibid.).  
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Cats 

Cat predation is another major threat to seabird populations (Peck et al. 2008, p. 65). 

Cats cause the depletion or extinction of both island and mainland bird species and 

are, thus, one of the most important biological factors (excluding humans) (Pitt and 

Witmer 2007, p. 270). More generally, feral cats are the cause of several extinctions 

and extirpations worldwide and across multiple taxa in isolated environments like 

islands (ibid.). At least 33 species went extinct since the 1600s as primarily a result 

of cat predation, predominantly on islands (Winter and Wallace 2006; Pitt and 

Witmer 2007, p. 270). On the islands of Western Mexico, feral cats were responsible 

for wholesale reductions or extirpations of breeding seabird colonies and the 

extinction of eight endemic rodents (Donlan 2008, p. 26). Cats were mainly respon-

sible for the extirpation of eight bird species in New Zealand (Winter and Wallace 

2006). On the 290km² Marion Island in the Southern Indian Ocean, five cats multi-

plied so much that they became more than 3,000 some thirty years later (Caughley 

and Gunn 1996, p. 288). These cats preyed on several petrel species, which became 

relatively rare (ibid.). In a single year, the island’s cats killed approximately 48,000 

great-winged petrels (Petrodroma macroptera) alone (ibid.). 

Foxes 

Intentionally introduced to Australia in the late 1800s (due to fox hunting desires), 

European red foxes (Vulpes vulpes) have forced the extinction of several medium-

sized native mammals (Campbell and Reece 2002, p. 1229). The introduction of 

Arctic and red foxes (Alopex lagopus, V. vulpes) on more than 450 North American 

islands for fur and food heavily reduced populations of waterfowl, shorebirds, 

seabirds, and ptarmigan due to the foxes preying on them (Donlan 2008, p. 25). 

Especially the introduction of foxes to the Aleutian Islands (USA) allowed many 

seabird colonies to become completely extirpated by fox predation (Donlan and 

Heneman 2007, p. 8). The endemic Aleutian cackling goose (Branta hutchinsii 

leucopareia), for example, was driven to extinction from all but a few islands (Donlan 

2008, p. 25). 

Snakes 

Since the unintentional introduction of the brown tree snake (Boiga irregularis) to 

Guam after World War II, the brown tree snake preys upon native species of 

vertebrates, competes with them, and has been responsible for the extinction of 

several of those species (Witmer et al. 2007, p. 132). Prior to the snake’s arrival, 

Guam had no snakes aside from a tiny, termite-eating worm snake (Rodda et al. 

2002, p. 260). Within half a century, Guam has lost virtually all of its native forest 

vertebrates: from 9-12(-18) species of native birds, up to nine species of native 

lizards, and two of three native mammals (bats) have become extinct on the island 
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most likely due to being preyed upon by the snake.333 According to Rodda and 

colleagues (1997, cit. in Pimentel et al. 2000, p. 57), of the 13 native species of forest 

birds and 12 native species of lizards originally found on Guam, only three of each 

group have survived. Moreover, “some wetland birds disappeared or declined 

inexplicably, sea birds ceased nesting on Guam, and a large number of the intro-

duced forest animals declined in abundance” (Rodda et al. 2002, p. 260). Mills (2007, 

p. 235) considers these tree snake-induced extinctions as “one of the most remark-

able extinction spasms ever recorded” – leaving behind “silent forests” (Simberloff 

2010b, p. 92). 

Goats 

The worldwide introduction of feral goats on islands resulted (and is still resulting) 

in primary and secondary impacts by overgrazing by these herbivores, which often 

lead to habitat destruction and finally extinctions (Campbell et al. 2004, p. 1). Goats 

are responsible for at least eleven plant extinctions on the Galápagos Islands after 

their introduction (Donlan 2008, p. 27).334 The real number is unknown because the 

first botanical research happened some 300 years after the goat’s introduction 

(ibid.). On San Clemente Island, near the coast of Southern California, introduced 

goats were responsible for the extermination of eight endemic plant species and for 

the endangerment of an additional eight more (Laycock 1978, cit. in Kurdila 1988, 

p. 101). On Santa Catalina Island, also located near California, 48 plant species 

disappeared due to feral goats and other introduced mammals (Primack 1995, p. 

208). On Guadalupe Island (Mexico), several endemic plant species have apparently 

gone extinct because of goats that destructed the habitat (Keitt et al. 2005, p. 21); 

“(t)his habitat destruction, combined with predation by introduced cats, also led to 

the extinction of six endemic bird species” (ibid.). Intense habitat degradation by 

goats also had a great impact on populations of the endemic Galápagos rail 

(Laterallus spilonotus) (Donlan 2008, p. 32). Many species of tortoises, especially the 

ones from Galápagos, “were being out-competed in grazing by the more agile and 

versatile goats. Fewer nesting sites were available and microclimates critical to 

tortoise survival (…) were being altered” (Charles Darwin Foundation 2006). Hence, 

goats are considered “the single most destructive herbivore” of island ecosystems 

(Keitt et al. 2005, p. 21). 

Pigs 

Pigs, as omnivores, are able to feed on plants, animals, and fungi alike. They may 

prey on invertebrates and on eggs and hatchlings of ground-breeding birds and 

tortoises. After their introduction onto Santiago Island (Galápagos Archipelago, 

                                                 
333 Savidge (1987, cit. in Olson and Roy 2002, p. 1311); Campbell and Reece (2002, p. 1229); Rodda et 

al. (2002, p. 260); Mills (2007, p. 235); Pitt and Witmer (2007, p. 27); McNeely (2010, p. 52); 

Simberloff (2010b, p. 92); see also Smith and Smith (2006, p. 611). 
334  Donlan (ibid.) writes that these goats had been introduced in the 13th century. 
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Ecuador) in the middle of the 19th century, pigs were preying on the eggs and 

hatchlings of Galápagos petrels (Pterodroma phaeopygia), Galápagos tortoises (Geo-

chelone elephantopus), green sea turtles (Chelonia mydas), lava lizards (Microlophus 

albemarlensis), and other native vertebrates (Cruz et al. 2005, p. 474). In combination 

with other introduced mammals, pigs are likely to have played a substantial role in 

the majority of extinctions on the Galápagos Islands (ibid.). Feral pigs also com-

monly affect seabird colonies like on Clipperton Island in the Eastern Pacific Ocean. 

Here, feral pigs reduced a population of thousands of masked and brown boobies 

(Sula dactylatra, S. leucogaster) to 150 and 500 individuals in less than 60 years 

(Donlan and Heneman 2007, p. 8). On Clarion Island, Mexico, pigs extirpated a 

breeding colony of the critically endangered Townsend’s shearwater (Puffinus 

auricularis) (ibid.). The above-mentioned Galápagos rail was heavily impacted by 

pig predation as well (Donlan 2008, pp. 32f.). 

Out of these abundant negative impacts of invasive species on native flora and 

fauna, many conservationists consider the eradication and/or lethal control of intro-

duced species (even of sentient, mammalian species) as legitimate to prevent the 

extinction of native biota species which became endangered due to the alien, intro-

duced, invasive, exotic species’ individuals (Morrison 2007, p. 398; Baxter et al. 2008, 

p. 90). As a result, approximately 700-800 “successful”335 invasive mammal eradica-

tions took place to date worldwide (Donlan and Heneman 2007, p. 9; Donlan 2008, 

p. 78). Some of the “successes” of the eradication of invasive species’ individuals are 

the following:  

 Repeatedly, several hundred percent (even up to 1,000%) positive change in 

seabird breeding success were documented after eradicating invasive rats from 

islands (Donlan and Heneman 2007, p. 12). The total eradication of rats from 

New Zealand’s islands presumably saved the last remaining individuals336 of the 

critically endangered kakapo (Strigops habroptilus) (Donlan 2008, p. 22). 

 The eradication of pigs and goats from Santiago Island (Galápagos Archipelago, 

Ecuador) significantly changed the Galápagos rail abundance. Within less than 

20 years, the estimated rail densities increased by an order of magnitude up until 

2005 (Donlan 2008, pp. 32f.). 

 The mortality rate of Black-vented shearwaters (Puffinus opisthomelas) showed a 

90% decrease in just one year following feral cat eradication (Keitt et al. 2002, cit. 

in Donlan and Heneman 2007, p. 12). Due to this, the breeding success of the 

shearwater partly improved by over 1,000% (Donlan and Heneman 2007, p. 13). 

From 1986-1990, close to 1,000 cats were shot or trapped on the above-mentioned 

                                                 
335 Obviously, the word “successful” is from the conservationist’s management point of view, not 

from an animal welfarist’s point of view – hence the quotation marks. 
336 approximately 40 individuals in the late 1980s (Adams and Carwardine 1990, p. 141) and 60 

individuals by 1997 (Mills 2007, p. 85) 
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Marion Island. This reduced the chick mortality of petrels like the great-winged 

petrel from 100% in 1979-1984 to zero in 1990 (Caughley and Gunn 1996, pp. 

287f.). 

 After the eradication of foxes from 40 Aleutian Islands (Donlan and Heneman 

2007, p. 10), the recovery of “waterfowl, shorebird, and ptarmigan populations 

has been widespread and dramatic, and nesting seabird populations have in-

creased four to five-fold” (Donlan 2008, p. 25). The already mentioned Aleutian 

cackling goose has been saved from extinction. Within 30 years, their numbers 

grew from below 1,000 to more than 80,000 birds up until 2006 (Donlan 2008, p. 

25). 

 An endemic woodhen (Tricholimnas sylvestris) was on the brink of extinction on 

a small Pacific island of Australia; however, a program for pig eradication and 

captive breeding has now restored the woodhen species (Donlan 2008, pp. 39f.). 

The eradication of invasive species can be represented in the following numbers: 

Not long ago, over 140,000-160,000 goats were “removed” in less than five years 

from two of the largest islands in the Galápagos Archipelago (Santiago and Isabela 

Island, Ecuador) – partly by translocation, partly by shooting them (Guo 2006, p. 

1567; Donlan and Heneman 2007, p. 5). More than 18,800 feral pigs were eradicated 

from the aforementioned Santiago Island over a period of 30 years by ground hunt-

ing and poisoning (Cruz et al. 2005, pp. 473ff.); the island is now considered pig-

free (ibid., p. 474). Over a period of 15 months, around 5,000 feral pigs were shot on 

Santa Cruz Island (USA) by on-the-ground and aerial hunting activities (Donlan 

and Heneman 2007, pp. 9f.); within a decade, around 12,000 feral pigs have been 

eradicated from Santa Catalina Island, California (Schuyler et al. 2002, p. 274). 

The above-cited examples were predominantly referring to conflicts between 

invasive and native vertebrates. The debate about whether humans are morally 

obliged to preferentially save individual, sentient animals of ubiquitous, invasive 

species or, for example, individual plants or insects of endangered, native species is 

usually a kind of litmus test which separates animal ethicists and activists on the 

one side from ecocentrists, holists, and conservationists on the other side. “Is it 

inhumane”, Rolston ([1991] 2001, p. 137) asks, “to count plant species more than 

[individual] animal lives, a few plants more than a thousand goats?” The subse-

quent part will deal with this question. 

Some of the classics in environmental ethics are the following real-world prob-

lems, where individual mammals stand in conflict with species of non-sentient 

organisms:  

 Two centuries ago, Spanish sailors introduced feral goats (Capra hircus) to the 

island of San Clemente near the Californian coast (Rolston 1988, p. 141 and 

1998b, p. 364). As has already been mentioned above, the goats are claimed to 

have been responsible for the loss of eight endemic plant species and for the 

endangerment of eight other native plant species (Laycock 1978, cit. in Kurdila 
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1988, p. 101) – among them species like Malacothamnus clementinus, Castilleja 

grisea, and Dephinium kinkiense (Rolston [1991] 2001, p. 137). Between 1972 and 

1989, 29,000 feral goats were killed on this island to protect these plant species 

(Caughley and Gunn 1996, p. 291).  

 On the island of Santa Barbara, hundreds of sentient rabbits were eradicated to 

protect the endemic and endangered plant Dudleya traskiae – the Santa Barbara 

Island live-forever, a succulent Crassulacea.337  

 Goats have been introduced hundreds of years ago to the island of St. Helena. 

They are believed to have eliminated more than 50 endemic plant species before 

botanists had a chance to record them (Cronk 1989, cit. in Simberloff 2010a, p. 

137).  

 Park rangers have probably introduced the mountain goat to the Olympic Natio-

nal Park in Washington State (USA) in the 1920s. However, several hundred of 

these animals were planned to be shot by the U.S. Park Service in the middle of 

the 1990s to protect, inter alia, threatened and endangered native plant species 

from being destroyed by the goats (Des Jardins 1997, pp. 146f.).  

 On the Hawaiian Laysan Island, introduced rabbits denuded the plant cover 

(Opler 1976, cit. in Caughley and Gunn 1996, p. 261). Apparently, the intro-

duction of rabbits subsequently led to the extinction of three species of moths 

(ibid.).  

Both, from an animal welfarist (that is, animal rightist and animal liberationist) per-

spective as well as from an individual-based biocentrist perspective species as such 

do not morally count “directly”. To kill individual sentient animals for the sake of 

preventing a plant species from extinction cannot be argumentatively justified from 

an animal welfarist position. In contrast, the ethical conflict situation can and usu-

ally has to be solved in favor of the endangered species from my sketched “gene-

based interestcentrism” perspective because “species” (more correctly: individuals 

of a critically endangered species) prima facie count morally “more” than indi-

viduals of abundant species.338 From the environmental ethical position, which is 

argued for in the present work, the criterion of sentience is just one of many criteria 

for mitigating and solving moral conflict situations. In the case of most moral 

conflicts between individual invasive organisms like mammals and individuals of 

                                                 
337 Moran (1978, p. 38); Rolston (1988, p. 142; 1989, pp. 67, 211; 1999b, pp. 260f.; 2001, pp. 108f.) 
338 Situations might exist in which we have to include further ethically relevant criteria for decision-

making. They are dealt with further below. Just to sketch a hypothetical, admittedly somehow 

fanciful example, think about the following: We are urged to decide whether to “sacrifice” (kill) 

individual elephants – which are not endangered in many regions – or the last individuals of a 

critically endangered moss species. In such a case, I advise that additional criteria like sentience, 

genetic nearness, evolutionary distinctiveness, r- or K-selectiveness and the like should be 

included into the overall moral judgment and weighing. 
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an endangered species – whether, for example, vertebrate, insect, or plant – the pro-

posed theory prima facie urges us to try to resolve the moral conflict in favor of the 

endangered native species and against the individuals of an invasive (and usually 

abundant) species. Although it seems to be morally defensible to fight invasive 

species under certain circumstances, we humans, as part or, quite often, the origin 

of the existing problem, nonetheless have the duty not to interfere with the interests 

of the individual animals – if we have the chance and possibility.339 Whenever it is 

possible, we should try to relocate invasive, problematic, sentient mammal species 

instead of killing or poisoning them. This, however, should only be done if such a 

relocation will not immediately cause new problems in the new area or if such a 

translocation will not inescapably cause severe pain and suffering.340 Moreover, one 

has to think holistically to the effect that trying to solve one problem does not create 

a new one. For instance,  

“the removal of cats from Huaturu Island (New Zealand) had a negative impact 

on Cook’s Petrels because the population of Pacific rats, which cats preyed on, 

increased and subsequently had a greater impact on the seabird population” 

(Donlan and Heneman 2007, p. 11).  

Another example is the introduction of the myxoma virus into Britain in the 1970s 

(Elmes and Thomas 1992, cit. in Godfray and Crawley 1998, p. 59). The introduction 

of the virus decimated the (formerly also introduced) rabbit population and their 

loss led to a significant change in the grassland’s plant composition. This change 

consequently reduced the abundance of specific ant species that reared the larvae 

of a rare butterfly (Maculinea arion). Yet, this butterfly cannot survive without the 

presence of the ant species. This dependence caused the extinction of the butterfly 

in Britain (ibid.). 

Hence, the risk exists that the substantive decimation or even eradication of an 

invasive species will trigger ecological cascades with unanticipated and undesired 

consequences like a fundamental shift in community dynamics, food web inter-

actions and perhaps the ecosystem functions of an island.341 Such undesired 

cascading effects of invasive species’ eradications can be so-called “secondary”, 

“mesopredator release”, or “hyperpredation” effects342 and should be kept in mind 

by managers and conservationists who are willing to tackle some invasive species’ 

problems. Hyperpredation is defined as an “abnormally high predation of indige-

nous prey species by a predator population that is inflated by the availability of 

highly abundant exotic prey” (Zavaleta et al. 2001, p. 459). An introduced/invasive 

prey species can drastically impact the native prey through hyperpredation  

                                                 
339  This “if”, of course, leaves much room for controversial discussions. 
340  See, for example, Slotow and colleagues (2000) concerning the negative results from young ele-

phant relocation activities in Africa. 
341 Zavaleta (2002); Sinclair et al. (2006, p. 368); Morrison (2007, p. 398) 
342 Zavaleta et al. (2001, p. 455); Zavaleta (2002); Sinclair et al. (2006, pp. 306ff., 367f.); Peck et al. (2008, 

p. 72) 
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“by sustaining much higher numbers of the shared predator than could be 

supported by the native species alone. Even if the native prey is only a by-catch 

of secondary importance to the predator, the predator’s numerical response – 

subsidized by the introduced prey – can devastate the native prey” (Mills 2007, 

p. 164).  

Endemic prey can therefore decline due to its potentially higher vulnerability to 

predation compared to the exotic species (Sinclair et al. 2006, p. 306). Such effects 

can occur, for instance, by removing an invasive super-predator like feral cats. This, 

as a result, may lead to an increase in secondary predation by rats with even more 

negative effects on the target species (Zavaleta et al. 2001, p. 459). Those secondary 

effects of invasive species’ eradications led to the establishment or increase of one 

or more other invasive species in several cases. To be more concrete, I will present 

some illustrative examples:  

 Exotic cats on Stewart Island (New Zealand) can partly prey upon the above 

mentioned, endangered and flightless kakapo. The cats, however, mainly ate 

individuals of three exotic rat species. Thus, an eradication of the cats would 

very likely be followed by an increased impact of the rats on the kakapo and 

other native species (Zavaleta et al. 2001, p. 456).  

 Introduced rats (R. rattus) and possums (Trichosurus vulpecular) in New Zealand 

were proven an important part of the diet of the exotic stoat Mustela ermina 

(ibid.). Conservationists have attempted to poison the prey species to remove 

the exotic rats, possums, and stoats. Yet, the poisoning and prey eradication did 

not eliminate the stoat populations. Instead, “in the absence of abundant exotic 

prey, the stoats switched their diets to native birds and bird eggs” (ibid.).  

 In some cases, the removal of herbivores from islands can have strong negative 

effects on the vegetation. When sheep and cattle were removed from Santa Cruz 

Island, an explosive expansion of exotic plants like fennel (Foeniculum vulgare), 

starthistle (Centaurea solstitialis), and other introduced herbs took place. While 

exotic plants increased in coverage enormously, only one native species, Bishop 

pine (Pinus muricata), could recover after nine years of monitoring (ibid., p. 457).  

 With golden eagle (Aquila chrysaetos) populations in North America increasing 

in recent decades, immigrants of this species had apparently arrived on the 

Channel Islands (for example, Santa Cruz) off the coast of California, where they 

found feral pigs as an abundant food supply as well as endemic subspecies of 

the island fox (Urocyon littoralis) (Courchamp et al. 2003). These foxes are, 

however, “naïve” to aerial predators like the eagles; in addition devegetation 

from earlier overgrazing by cattle and sheep left little cover for the island fox 

(Morrison 2007, p. 399). “A ‘hyperpredation’ scenario ensued, whereby the non-

native pigs sustained the non-native golden eagle population, and incidental 

predation led to a precipitous decline of native prey, the island fox” (ibid.). 

Finally, the island fox has completely disappeared from two of the islands and 



200 

 

 

has had a 10-fold decline in abundance on Santa Cruz after the colonization by 

eagles in the early 1990s (Sinclair et al. 2006, p. 308).343 

One should further keep in mind by what means invasive, sentient animals – in case 

of assumed necessity – can be prevented from endangering native prey (for exam-

ple, by sterilization/castration, translocation) or by what means – again: in case of 

assumed necessity – they can be killed without (prolonged) suffering to minimize 

the harm. For example, on the previously mentioned Santiago Island of the Galápa-

gos Archipelago hunting and poisoning were both used to eradicate feral pigs. 

Compared to hunting, though, the poisoning campaign killed relatively few pigs 

(Cruz et al. 2005, p. 477). If we consider the eradication of mammals as morally 

legitimate under very special conditions, we should, nonetheless, choose those ways 

which do the least harm overall to the animals, which do not cause additional 

suffering and which, if killing is needed, allow a further utilization of the animals, 

for example, by using the meat for consumption.  

Summarized, at first, we should feel morally obliged to prevent such problematic 

situations before they come into existence. If the problem already exists, one should 

try to interfere as quickly as possible to be as successful as possible (see Simberloff 

2010a, p. 144). By this, in sum, less individual “problem” animals or plants with 

their genes will be affected for the sake of the genes of the species that are 

endangered due to those invasive species. If possible, one should try to translocate 

the problematic, invasive species, especially sentient mammals, if this will not just 

shift the problem to another level or place. One should try hard and not quickly say, 

“That’s too expensive.” Admittedly, it can easily be a financial problem and thus a 

“real-world” problem. If a state’s government, for instance, is not “able” (or willing) 

to pay for such a translocation, one should not blame conservationists for that. 

Conservationists who are arguing in favor of invasive species eradications are doing 

neither usually nor necessarily so out of unmoral reasons. From many environ-

mental ethical theories (partly from an anthropocentric and biocentric standpoint, 

fully from an ecocentric, holistic and my proposed “gene-based interestocentric” 

position344) such arguments are comprehensible. Instead of blaming conservation-

ists, one has to blame “the society” for not being willing to pay or the ecologically 

                                                 
343 This last golden-eagle-example is not intended to show that it is morally legitimate to eradicate 

protected golden eagles for the sake of the endemic and endangered Santa Cruz Island fox 

species; this situation simply presents a “conservation conundrum” (Sinclair et al. 2006, p. 308) 

or “dilemma” (Courchamp et al. 2003, p. 1532). The intention of the presented example is to show 

the principle of hyperpredation which has to be dealt with carefully. It is by far not a clear-cut 

example for removing “invasive species” since the eagles came to the island “on their own” – and 

that resembles active evolutionary “natural” processes where we might better follow a hands-off 

principle. Of course, if the foxes are now the primary prey of the eagles because of previous 

“negative” human ecosystematic interference, things might be seen differently. I cannot morally 

adjudicate upon the mentioned example due to restricted information and since this is not a main 

topic of my work. 
344 which practically resembles a kind of “biocentrism plus species” position 
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unaware ancestors for introducing these species or one should try to raise money 

for translocations oneself. One should be aware of the real-world examples in which 

invasive mammal translocations foster new problems for these and other animals. I 

agree with Perry and Perry (2008, pp. 31ff.) that conservationists and animal welfar-

ists have many shared goals and that there is usually plenty of common ground 

between them. 

Apart from endangered species, how do we proceed to balance our judgment in 

cases of moral conflict concerning individuals of species? In the next part, I will argue 

that different life history patterns possess moral relevance in moral conflict situa-

tions. 

4.3.3. The moral relevance of r- and K-selected  

(or fast and slow) life histories 

Evolutionary success can be equated with reproductive success (Voland 2007, p. 75). 

However, why does natural selection not “automatically” (via evolution) lead to 

high numbers of descendants in all species? If reproductive success is the evolu-

tionary currency, reproducing as many children as possible seems to be the winning 

strategy of evolution (ibid.). But this is not necessarily the case as we can quickly 

see by focusing on humans, whales, and elephants – compared to insects, fish, and 

oysters. The overall lifetime reproductive success is not imperatively a question of just 

numbers; reproductive success also deals with “quality assurance” (ibid., p. 76). 

Quality and quantity are up to a high degree mutually exclusive because the one 

can only be reached at the cost of the other (ibid.). 

Many readers of this work are probably familiar with or, at least, have heard of 

the ecological concept of r-/K-selection. It deals with different life history adapta-

tions via natural selection to varying ecological conditions, for example, whether 

there are surplus or too few resources available. Whereas selection favors rapid 

growth and early reproduction at the expense of competitive ability in unpre-

dictable, rapidly changing “boom and bust” environments on the one hand, it 

favors competitive abilities in more saturated, constant, predictable environments, 

on the other hand; this frequently necessitates slower growth and delayed repro-

duction.345 While beings that are adapted to the former are called r-selected species, 

the latter ones are called K-selected species – or, simply, r- and K-strategists.346  

Characteristically, more r-selected species (and species occupying the “fast” end 

of the fast-slow continuum, respectively) exploit empty niches, reach early sexual 

maturity, exhibit a high fecundity, have large reproductive rates and short genera-

tion time, and, thus, produce large litters and many offspring with each having 

                                                 
345 Pianka (1970, cit. in Pianka 1979, p. 191); Spitler (1982, pp. 258f.); Eltringham (1984, pp. 32f.) 
346 I will not go further into general, ecological-theoretical detail concerning “intrinsic/exponential 

growth rates” (r) and “carrying capacity” (K) here because it is not really needed to understand 

the ethically relevant point I intend to make. 
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relatively low survival probabilities to adulthood. These r-strategists usually have a 

smaller body size and poor competitive abilities, and live “fast lives” with short 

lifespans and potentially wide swings in population size.347 Within the r-K con-

tinuum, the r-endpoint represents the quantitative extreme where  

“the optimal strategy is to put all possible matter and energy into reproduction, 

with the smallest practicable amount into each individual offspring, and to 

produce as many total progeny as possible. Hence, r-selection leads to high 

productivity” (Pianka 1970, cit. in Jeschke et al. 2008, p. 3114). 

K-selected species, to the contrary, are strong competitors in crowded niches that 

show reduced fecundity and delayed reproduction. Within the r-K continuum, the 

K-endpoint represents the qualitative extreme where “the optimal strategy is to chan-

nel all available matter and energy into maintenance and the production of a few 

extremely fit offspring” (ibid.). These extensively cared for offspring have higher 

competitive abilities and, therefore, a relatively high probability of surviving to 

adulthood. K-strategists usually have a larger body size and a comparatively long 

life expectancy. They live “slow lives” with relatively stable population sizes. Life 

spans within specific taxa differ significantly. For instance, they differ up to 5,000-

fold in insects (two days for mayflies to 30-years for termite queens), up to 100-fold 

in mammals (two years for mice to 200 years for whales), and up to 15-fold in birds 

(four years for songbirds and up to 60 years for albatrosses) (Carey 2003, p. 4). 

To provide some examples to make the r-/K-distinction (and fast-slow-distinc-

tion, respectively) clearer, consider the following: An elephant cow reaches sexual 

maturity within about ten to fifteen years, the gestation period takes twenty-two 

months, she produces on average a single offspring every six or seven years, and, 

during her whole life which usually lasts 30-40 (sometimes up to 60) years, raises 

approximately five to seven offspring.348 In contrast to African elephants, consider 

the life history parameters of bank voles (Myodes glareolus) as a comparison within 

the class of mammals (see Table 2 below). In the time a newborn elephant is weaned, 

a bank vole population “could go through 17 generations (…) and over 50 by the 

time it first gives birth. If each vole were to live for 18 months, a single pregnant 

female could leave over 1026 descendants in this time” (Purvis 2001, pp. 169f., 

emphasis added).349 

                                                 
347 MacArthur and Wilson (1967, cit. in Jeschke et al. 2008, p. 3114); Dawkins (1982a, p. 293); 

Eltringham (1984, p. 32); Begon et al. (1991, pp. 545ff.); Bolen and Robinson (1999, p. 428); Wallace 

(2000, p. 302); Purvis (2001, p. 169); Reznick et al. (2002); Oli (2004, p. 449); Willmer et al. (2004, p. 

5); Rookwood (2006, pp. 145f.); Pianka (2008, p. 2907); Voland (2013, p. 165) 
348 Meredith (2001, pp. 147, 174); Purvis (2001, p. 170); Oli (2004, pp. 455f.); Wuketits (2005, p. 61); 

see also Table 2. 
349 It has to be cautioned that many rodent species’ individuals do not grow very old. For example, 

in the white-footed mouse (Peromyscus leucopus) fewer than 3% survive for longer than 1 year 

(Schug et al. 1991, cit. in Vessey and Vessey 2007, p. 125) and most females do not survive to 

reproduce (Vessey and Vessey 2007, p. 125). 
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Tab. 2: Selected life history parameters from ‘fast’ (Bank vole, House mouse) 

and ‘slow’ mammalian species (African elephant, Humpback whale)350 

 
House mouse 

(Mus musculus) 

Bank vole  

(Myodes glareolus) 

Humpback whale 

(Megaptera novaeangliae) 

African elephant 

(Loxodonta africana) 

Wean age (days)  20  1,900 

Age of first birth/ 

reproduction 
1.5 months 2 months 6 years 12-15 years351 

Litter size 6 5 1 1 

Litters/year 6 3.5 0.5 0.15 

Instantaneous 

adult mortality 

rate per month 
 0.25  0.005 

Adult size 16 g 20 g 35,000 kg 2,800 kg 

 

In even greater contrast to elephants and comparably “slow” animals, consider the 

following “fast” beings: The generation time of the human louse (Pediculus humanis) 

is, on average, just 31 days (Evans and Smith 1952, cit. in Kormondy 1996, p. 204). 

The housefly (Musca domestica) reaches sexual maturity within less than two days 

after having emerged from the pupa (Wikipedia 2014b) and produces up to 18 

generations of offspring per year (Wuketits 2005, p. 61). Female houseflies lay around 

2,000 to 9,000 eggs each during their lifetime of around a month (Meyers Lexikon 

1999, p. 36; Wikipedia 2014b). The nematode Caenorhabditis elegans – a roundworm 

– also has an extremely fast (among multicellular animals: unique) life cycle where 

“it takes only about three days from the time a young adult starts to lay eggs until 

the next generation has grown and starts laying its own eggs” (Bürglin 2006, p. 16). 

Each roundworm can produce up to three hundred offspring (ibid.). Despite its 

comparatively short average life span of around two weeks (Clark and Grunstein 

2000, p. 63), a single roundworm is able to produce thousands of first- and second-

generation offspring within a week (Bürglin 2006, p. 16). Every sexually mature 

queen leaf-cutter ant produces approximately 29,000 eggs daily (Hölldobler 2010). 

The reproductive output of a leaf-cutter ant queen throughout her 10-20 years of life 

can be in the magnitude of up to 150 million descendants (ibid.). Oysters produce 

up to 500 million eggs annually (Wuketits 2002, p. 34; Voland 2007, p. 75 and 2013, 

p. 165). Under optimal conditions, bacteria have a generation time of around 20-30 

                                                 
350  Adapted from Purvis (2001, p. 170; figures rounded); Dobson and Oli (2007, p. 296); and Jeschke 

et al. (2008, p. 3118). 
351 Hertzler and Gomera (2004, p. 13); Oli (2004, p. 456); Morell (2007, p. 1679); sometimes with up 

to 22 years (Poole 1996, p. 4) 
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minutes352 so that within ten hours one billion descendants can be potentially pro-

duced (Campbell 1997, p. 465) or, in other words, 50 generations within a single day 

(Arber 2003, p. 220). Theoretically, such a bacterium could produce close to 5x1021 

(that is, five [American] sextillion) descendants within a single day (Strasburger et 

al. 1991, p. 475). After another day, the produced biomass would already be excee-

ding the volume of planet Earth (ibid.). A single giant puffball (Calvatia [or Langer-

mannia] gigantea) reproduces so many descendants that the surface of planet Earth 

would be fully covered if all of them were growing to adulthood (Voland 2007, p. 

76). Single giant puffballs approximately contain up to 7.5x1012 (that is, 7.5 “trillion”) 

spores (Strasburger et al. 1991, p. 590). Were each spore developing into a fruiting 

body, a fungi mass 800 times bigger than the Earth would be reached after already 

21 first filial generations (ibid.). 

Summarized, bacteria, insects, nematodes, weeds, and mammals like small ro-

dents are rough examples of organisms with (predominantly and in comparison to 

many other living beings) r-selected traits and a fast life history, respectively. Large 

organisms like elephants, whales and humans, but also some smaller species like 

Arctic terns (Sterna paradisaea), are more K-strategists with a slow life history in 

comparison to many other living beings. 

Problems with the r-/K-concept 

It has to be noted that organisms are usually neither completely r-selected nor 

rigidly K-selected (Pianka 1970, cit. in Jeschke et al. 2008, p. 3114; see also Eltringham 

1984, p. 33). The dichotomous structure is more an ecological “model-scenario” 

(Voland 2007, p. 77). Compromises between the two extremes or ends must be 

reached by all living organisms so that a picture of an r-K (or fast-slow) continuum 

between extremes seems to be more appropriate.353 Even within each taxon “some 

species are more on the r-end of the continuum while others are more on the K-end” 

(Jeschke et al. 2008, p. 3115). The distinction is, therefore, relative. A species may be 

r-selected relative to another but K-selected relative to a third. In comparison to a 

microorganism or insect, a mouse or pig is more K-selected; in relation to an 

elephant, though, the mouse or pig is more r-selected.354 To take another example: 

While birds are usually “more K-selected” than insects are, within the bird taxon, a 

house sparrow (Passer domesticus) is more r-selected (or possesses a faster life 

history) than a California condor (Gymnogyps californianus) which is more K-selected 

(or possesses a much slower life history) (Jeschke et al. 2008, pp. 3117f.). It is obvious 

that the classical r-/K-distinction represents a partly imperfect oversimplification of 

biological and ecological reality.355 In addition to the already mentioned problems 

                                                 
352 Strasburger et al. (1991, p. 475); Campbell (1997, p. 465); Arber (2003, p. 220) 
353 Pianka (1974, cit. in Reznick et al. 2002, p. 1510); Dawkins (1982a, p. 293); Eltringham (1984, p. 33); 

Oli and Dobson (2005, p. 127); Dobson and Oli (2007, p. 293); Voland (2013, p. 165) 
354 Pianka (1970, cit. in Pianka 1979); Eltringham (1984, p. 33); Pianka (2008, p. 2907) 
355 Pianka (1970, cit. in Pianka 1979, p. 191); Dawkins (1982a, p. 293); Pianka (2008, p. 2907) 
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of the theory, some authors like Boyce (1984, p. 434) and Jeschke and colleagues 

(2008, p. 3115) point out that it is not possible to interpret K directly as a simple 

biological population parameter. Moreover, many animals simply do not evenly fit 

into a continuum between the two extremes but display traits of both ends (Willmer 

et al. 2004, p. 5; Jeschke et al. 2008, pp. 3115f.). For example, research revealed that 

“genotypes of Escherichia coli with high r and K did best and that there was no 

necessary trade-off between r and K” (Luckinbill 1978, cit. in Boyce 1984, p. 429). 

The concept is felt by some authors (for example, Jeschke and Strayer 2008, p. 129) 

as “outdated” since it compares “apples and oranges” (Jeschke et al. 2008, p. 3116). 

Because of these troubles, other authors use a three-way model in which another 

selection-type (A-selection; ‘A’ stands for ‘adversity’) is added to r- and K-selection 

for more extreme environments where conditions are predictably unfavorable.356 

Jeschke and colleagues (2008, pp. 3115, 3119) state that the r-/K-concept is hardly 

used in its entirety or “pure form” anymore today. 

However, despite some flaws like (over-)simplification, I consider the r-/K-

distinction as very helpful for first approximations and rules of thumbs because – 

following Willmer and co-workers (2000, p. 467) – most “animals and plants alike 

can usefully be seen as occupying particular positions on the r-K continuum” (ibid., 

emphasis added). For instance, who could overlook the obvious life history 

differences between “annual” and “perennial” plants, between wild grasses and 

redwood trees (Spitler 1982, p. 259)? Already nearly 30 years ago, Dawkins (1982a, 

p. 293) observed that “(e)cologists enjoy a curious love/hate relationship with the 

r/K concept, often pretending to disapprove of it while finding it indispensable.” As 

Mueller (1997) highlights, the advantage of such an abstract theory lies in a first, 

general understanding of how simple systems with few variables work and then 

build upon this to reach the real world complexity. Physics, for example, 

“starts logically with laws of motion that ignore friction. This is not because the 

physicist believes there is no friction in the real world but rather because 

systems without friction are useful starting points from which to develop the 

more complicated theoretical machinery that includes friction and turbulence” 

(ibid., pp. 277f.). So, while “(p)hysics has frictionless hockey pucks, (…) evolu-

tionary ecology has r- and K-selection” (ibid., p. 270).  

Despite its generalizing and theoretical abstractness, I take the differences high-

lighted by the r/K-distinction as important from a conservation and moral perspec-

tive. The reason is that both theoretical and empirical evidence suggests that “a 

given level of harvest is more likely to be sustainable for a species that has a ‘fast’ 

life history with early maturity and high reproductive rate” (Purvis 2001, p. 179). It 

could be shown that mammalian species that are critically endangered by exploita-

tion tend to have slow life histories (ibid.). It might be argued that one aspect of the 

r-/K-concept, the concept of slow and fast life histories, would be a more appropriate 

                                                 
356  See Willmer et al. (2004) for further information. 
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idea or “term” instead of the (whole) concept of r-/K-selection. If that is the main 

worry of critics of the r-/K-concept, I am willing to change my usage to the slow-and-

fast-life-history-concept. But until that critique is overwhelming, I will continue using 

the still “useful” (Willmer et al. 2004, p. 5) r-/K- as well as the fast-slow-termin-

ology.357 Moreover, a fully ecologically consistent explanation of this point – if 

existent at all – would be very hard and cumbersome to include into an environ-

mental ethical theory. Just imagine if I were trying to make my point with the 

following, ecologically more exact notion: 

“(T)he notion of r-K selection is replaced by notions of ecological and evolutio-

nary trade-offs between the efficiency of extracting resources and the efficiency 

of metabolically processing resources, between the extravagantly unrestrained 

growth of early successional species and the cautiously restrained growth of 

late successional species and between the low self-interference of resource 

populations and the high self-interference of consumer populations” (Getz 

1993, p. 303). 

Have you easily grasped the idea? Additionally, because I will apply such a criterion 

like the r-/K-distinction in 1-to-2-situations and since these situations directly 

compare two concrete entities, a great part of the above-cited critique evaporates. I 

am not stating that because an entity – on its own – might be an r-strategist, we can 

do with it whatever we want or that this entity therefore possesses less moral 

considerability. Another important point is that I am not deriving ethical arguments 

from ecological knowledge but more to the contrary: I present my ethical theory 

and consecutively look for comparable and competitive concepts in ecological 

science for a better illustration of the point I am intending to make. By doing this, 

the proposed environmental ethical theory does not collapse in the case that the 

population ecological assumptions concerning r- and K-selected species are proven 

inappropriate. For the purpose of the ethical part of my work, I conclude that it is, 

thus, perfectly sufficient and legitimate to use the distinction of r-/K-selected indivi-

duals. The relevance, importance, and manageability of the r-/K-distinction for 

moral decision-making in 1-to-2-situations will be further clarified with realistic 

examples in the next part. 

Albatross “vs.” ptarmigan and similar examples – A practical application  

of an interest-based, morally relevant r-/K-distinction 

“Conventional” environmental ethical theories like Regan’s and Singer’s forms of 

sentiocentrism and Taylor’s biocentrism – to name just a few, though, important 

ones – are rarely able to morally guide us in 1-to-2-situations dealing with similar 

types of animals and living beings, respectively.  

                                                 
357  For those who are still dissatisfied with the terminological usage of the r-/K-distinction, just 

replace “r-selected species” with “species with fast life history patterns” and “K-selected species” 

with “species with slow life history patterns”. 
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Suppose the following hypothetical (yet, not fully unrealistic) situation: You were 

able to rescue yourself from a sinking vessel into a lifeboat near the Aleutian Islands 

(Northern Pacific). You manage it to paddle the life raft to the island, with you a gun 

and ammunition – but hardly any food. Suppose that no humans live on that island, 

that you have no means of communication, and that after a few days you are 

becoming really hungry. Further suppose, to make the example clearer and more 

focused, that there are no sufficient fishing or berry-picking opportunities to survive 

until your potential rescue but only some bird species to hunt with your gun.  

Nearly all environmental ethical theories would “allow” (that is, morally justify) 

shooting a bird for self-preservation and survival (1-to-1-situation). But suppose 

that you have the possibility to either shoot an albatross358 or a ptarmigan359 and, so, 

making a 1-to-2-situation out of it. Does it morally matter which bird you shoot? For 

“classical” environmental ethical theories – hardly. For some theories like Singer’s 

individual-based consequentialistic sentiocentrism, one should rather shoot an 

albatross than a ptarmigan since this bird weighs much more than a ptarmigan so 

that you would, in sum, need to kill less individual animals. However, for the sake 

of the argument and concerning the other examples that I will mention further 

below, let us not focus on weight here. From my above described morally relevant 

r-/K-(or fast-slow-)distinction, though, it does make another difference. The reason 

is embedded in the mentioned basic interest of living beings, namely in their gene-

interests. I will try to keep the following clarifying introduction in albatross and 

ptarmigan biology as simple as possible for laypersons. 

Albatrosses are truly marine birds that are coming to land only some years prior 

to breeding (Brooke 2004, pp. 34, 123). Some albatross species have annual, many 

(especially the great albatrosses) have biennial breeding frequency (Gales 1998; 

Tickell 2000, p. 131). Additionally, some pairs postpone breeding for up to four 

years (Tickell 2000, p. 33). Albatrosses first breed at a comparatively very old age, 

in the case of the sooty albatross (Phoebetria fusca) at twelve to thirteen years on 

average (Brooke 2004, pp. 39, 113) and at an age of approximately ten to eleven years 

for the wandering albatross (Diomedea exulans) (Croxall et al. 1998, p. 71; Brooke 

2004, p. 174). All breeding female albatrosses lay – at maximum – just one egg per 

                                                 
358 Take, for example, the black-footed albatross (Diomedea [or Phoebastria] nigripes) that frequents the 

waters near the Aleutian Islands (Tuck and Heinzel 1980; Gould et al. 1998, p. 200; Tickell 2000, 

p. 201) or the short-tailed albatross (Phoebastria albatrus) (Piatt et al. 2006; Suryan et al. 2007) that 

forages over shallow waters around the Aleutians in June-August “which, in the past, facilitated 

their capture by native Americans” (Hasegawa and DeGange 1982, cit. in Brooke 2004, p. 189). 

Tickell (2000, p. 357) also writes, “Albatrosses were eaten by the people who settled the Aleutian 

Islands and Alaska Peninsula. (…) Steller’s Albatrosses were a frequent, and sometimes the most 

substantial non-mammalian item of the aboriginal [Aleut] diet”. 
359 Consider, for instance, the rock ptarmigan (Lagopus muta) with its Aleutian subspecies like L. m. 

nelsoni or L. m. evermanni (Höhn 1980; Potapov and Flint 1989). [Side note: Notice that the scientific 

name Lagopus muta is nowadays used instead of the formerly used Lagopus mutus because the 

ptarmigan’s genus name Lagopus is – contrary to what one would assume – of feminine gender 

(David and Gosselin 2002, pp. 258, 279).] 
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year (von Boetticher 1955, p. 20; Tickell 2000, p. 34) and breeding takes approxi-

mately nine weeks (von Boetticher 1955, p. 20). The (great) albatross parents can 

expect to be engaged in rearing the chick for about nine months until fledging 

(Brooke 2004, p. 74). At least concerning the great albatrosses, they have “the longest 

breeding period for any bird in the world” (ibid., p. 47) and, thus, a very low fertility 

(Mayr 2001, p. 151). Breeding success usually increases progressively with age – for 

example, from about 70% at age seven or eight to over 80% at age 19-20 in 

wandering albatrosses (Brooke 2004, p. 99). Fledgling wandering albatross chick 

survival averages above 50% to five years of age and the proportion of cohorts 

surviving to breeding age is around 30% (Croxall et al. 1998, p. 73; Brooke 2004, p. 

117). Very successful breeders of the grey-headed albatross (Thalassarche chryso-

stoma) produce nearly six chicks, less successful pairs of this species just above three 

chicks over an entire breeding lifespan – the so-called lifetime reproductive success 

(Brooke 2004, p. 107). Scientists estimate that the life expectancy of large albatrosses 

is 60 years and more (Mayr 2001, p. 151; Mills and Ryan 2005, p. 360). We can safely 

call the albatrosses K-strategists (or beings with a very slow life history pattern). 

In contrast to albatrosses, ptarmigans have short breeding cycles and a much 

higher fertility. Rock ptarmigans start breeding at age one (Potapov and Flint 1989, 

p. 174) and females of the Alaskan subspecies lay, on average, around seven eggs 

per year (ibid., p. 176). The average clutch size of Canadian Northwest Territories 

rock ptarmigans is around nine (Cotter 1999, p. 27) and more than eleven in the 

more arctic-like environment of Victoria Island (Parmelee et al. 1967, cit. in Johns-

gard [1973] 2008, p. 237). Breeding takes 21-24 days depending on the northern 

latitude (Höhn 1980, p. 89; Potapov and Flint 1989, p. 176). In the above-mentioned 

Canadian study, Cotter (1999, pp. 27, 31) revealed that of all nests initiated, more 

than half of them were successful in fledging a brood (one or more chicks). In the 

northern area of the rock ptarmigan’s distribution, growth of young birds ends at 

an age of two months (Salomonsen 1950, cit. in Potapov and Flint 1989, p. 176) when 

they are fully independent. The average number of young (Scottish) rock ptar-

migans per family and year, reaching the body size of adult birds, is slightly above 

one in bad years to over six in good years (Höhn 1980, p. 93). The estimated maxi-

mum longevity of a closely related species of the rock ptarmigan, the white-tailed 

ptarmigan (Lagopus leucura), is 15 years (Choate 1963, cit. in Höhn 1980, p. 119 and 

in Johnsgard [1973] 2008, p. 99), the estimated mean longevity after first summer is 

three years (ibid.). In comparison to the albatrosses, we can call the ptarmigans more 

r-selective (or beings with a comparatively fast life history pattern). 

In sum, if you were shooting an albatross instead of a ptarmigan, it is very likely 

that the albatross has not been able yet to achieve its own main interests, namely its 

own proliferation because of its long breeding cycle and the small clutch size of a 

single egg. If you were shooting a ptarmigan instead, it is quite likely that this 

ptarmigan already proliferated or that this ptarmigan has plenty, genetically close 

relatives that would carry on most of its genes. Therefore, if you accept the consider-

ation of interests as morally relevant, it is, first, morally legitimate to shoot a bird 
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for your own survival because your own basic interests are not less important or 

less valuable compared to the bird’s basic interests (1-to-1-situation). Second, you 

should choose, as a rule of thumb, that bird species which is – in comparison – an r-

strategist if you have the possibility to either shoot an r- or a K-strategists in a 1-to-

2-situation. I have emphasized “as a rule of thumb” because there are other morally 

relevant criteria, as well, like whether a species is endangered or even on the brink 

of extinction. The reason why this criterion is morally relevant is that the extinction 

would not only end the individual genetic interests but also a whole set of genetic 

interests of the entire species – and, therefore, much more morally important inter-

ests. In the above described example, this criterion would further support shooting 

a ptarmigan instead of an albatross because most albatross species are nowadays 

vulnerable, endangered, or even critically endangered (Brooke 2004; IUCN 2013) – 

in significant proportion due to some intensive longline fisheries.360 To the contrary, 

rock or willow ptarmigans (Lagopus muta, L. lagopus) are not endangered on a spe-

cies level (IUCN 2013), although rock ptarmigans are easily over-harvested locally 

around settlements (Potapov and Flint 1989, p. 179). 

Similar examples of 1-to-2-situations in relation to the r-/K-criterion361 

In case of pure necessity, for example: after a plane crash in the North-American 

Arctic, should you preferably kill a polar bear (Ursus maritimus) or a snowshoe hare 

(Lepus americanus) to get food for your personal survival? The polar bear is a classic 

K-selected species with high adult survival rates, late age of sexual maturity, small 

litter sizes, and extended parental investment in raising the young (Bunnell and Tait 

1981, cit. in Derocher et al. 2004, p. 163; Schliebe et al. 2006, p. 17). Thus, polar bears 

have a very low reproductive rate. Their life expectancy is, on average, 15-18 years 

(Clarkson and Stirling 1994), commonly up to 25-30 years (Carey and Judge 2002). 

The average age of first reproduction in female polar bears is five to six years 

(Schliebe et al. 2006, p. 20) and the total gestation period takes 195-265 days (Uspen-

ski 1977, cit. in Schliebe et al. 2006, p. 18). Litters of two cubs are most common.362 

Females normally keep their young for about two and a half years until weaning, 

                                                 
360 See Brothers (1991); Gales et al. (1998); Neves and Olmos (1998); Schiavini et al. (1998); Stagi et al. 

(1998); Mills and Ryan (2005); USFWS (2005, cit. in Zador et al. 2008, p. 874); Piatt et al. (2006); 

Baker et al. (2007); Seco Pon et al. (2007); Suryan et al. (2007); Cocking et al. (2008); and Pimm and 

Jenkins (2010, pp. 194f.). It has to be noted, though, that even now the (negative) impact of inva-

sive species on these birds is not fully understood. Even house mice have been proven to attack 

and kill seabird chicks, e.g., those of Tristan albatrosses. For this species “(m)ouse-induced morta-

lity was a major contributor to record low breeding success” (Donlan and Heneman 2007, p. 7). 

House mice mortality on wandering albatross has also been suspected recently (ibid.). 
361  I have to admit that the following examples are partly less thoroughly checked for their biological 

soundness compared to the albatross-ptarmigan-example. I think that this is defensible because 

I am focusing on explaining the principle. I am not stating that the examples are irrevocable once 

and for all. 
362 Petzsch (1992, p. 291); Clarkson and Stirling (1994); Sidorov (2002, p. 23); Schliebe et al. (2006, p. 

19) 
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so that the minimum successful reproductive interval is three years (Clarkson and 

Stirling 1994; Schliebe et al. 2006, p. 18). Taking an average litter size of two, a first 

reproduction age of six, a life expectancy of 18 years, and a reproductive interval of 

three years, we can calculate that female polar bears might have a lifetime reproduc-

tive output in the magnitude of eight descendants.363 In comparison, the snowshoe 

hare has a lifespan of up to five years in the wild (Carey and Judge 2002). Males and 

females become mature within a year of their birth. Gestation lasts a little bit more 

than five weeks and female snowshoe hares give birth to litters of, on average, four 

young – sometimes up to seven or eight. The time to weaning is 14-28 days. Females 

may give birth every month during the breeding season and thus can produce up 

to four litters a year (Kurta 1995, pp. 101f.; Wilson and Ruff 1999, cit. in Shefferly 

2007). Theoretically, female snowshoe hares can have a lifetime reproductive output 

in magnitude of around 30-50 descendants – taking a litter size of four, a first 

reproduction age of one, a life expectancy of three to four years and a production of 

four litters per year.364 In relation to the r-/K-(or fast-slow-)criterion alone in 1-to-2-

situations, it would be advisable from a moral perspective to shoot a snowshoe hare 

instead of a polar bear. 

Should you – in case of pure necessity (for example, while “lost” in the wilderness 

of Yakutia) – kill a Siberian crane (Leucogeranus leucogeranus) or a hazel grouse (Bona-

sa bonasia)? The Siberian crane reaches sexual maturity at age six to seven and lays 

one or two eggs per clutch per year where usually only one chick survives to 

fledging.365 Juvenile mortality is comparably high reaching 67% and in bad years, 

only half of the population breeds (Potapov and Flint 1989, pp. 245, 247). To the 

contrary, the hazel grouse reaches sexual maturity within its first year and lays up to 

ten (or even fourteen) eggs per clutch.366 The maximum number of eggs that a female 

of the similar ruffed grouse (Bonasa umbellus) might lay in a single season is about 

19 (Johnsgard [1973] 2008, p. 272). With respect to the r-/K-(or fast-slow-)criterion, 

it would be therefore advisable from a moral perspective to shoot the grouse instead 

of the crane. 

Should you – in case of pure necessity (for example, while lost on a hypothetically 

uninhabited island of the Hawaiian Archipelago) – kill a green sea turtle (Chelonia 

mydas) that reaches sexual maturity at the age of 35-50+ years (Balazs and Chaloup-

ka 2004, pp. 1043, 1053, 1057) or a goat (Capra hircus) or pig (Sus scrofa) that reach 

sexual maturity at the age of one?367 In matters of the r-/K-(or fast-slow-)criterion, it 

would be advisable from a moral perspective to shoot the goat or pig instead of the 

tortoise. 

                                                 
363 The risk of existing infanticide in polar bears (see Derocher and Wiig 1999; Swenson 2003, p. 187) 

excluded – see Footnote 211. 
364  In reality, however, mortality is high with less than one out of six adults surviving until the next 

year (Kurta 1995, p. 102). 
365 Potapov and Flint (1989, pp. 245ff.); Germogenov et al. (2002, p. 9); Ryabitsev (2002, p. 165) 
366 Potapov and Flint (1989, pp. 110ff.); Sidorov (1999, p. 32); Ryabitsev (2002, p. 151) 
367 See the example presented above concerning invasive species “vs.” endangered species. 



211 

 

 

Should you – in a case of pure necessity (for instance, while “lost” somewhere in 

Southern Africa) – kill either an African elephant (Loxodonta africana) or a common 

warthog (Phacochoerus africanus)? As has already been noted above and shown in 

Table 2, the elephant reaches the age of first calving at about twelve to fifteen years368 

and its calving interval varies between four to five years on average and nine years 

at maximum (Sinclair 2003, p. 1737; Hertzler and Gomera 2004, p. 13). Under natural 

circumstances, male African elephants “probably do not father their first offspring 

until they are between 30 and 35 years old and they do not reach their prime until 

about 45 years old” (Poole 1996, p. 4). Throughout their entire life, female elephants 

may give birth to between five and seven offspring (Wuketits 2005, p. 61). To the 

contrary, the warthog is highly productive among large mammals (Child et al. 1968, 

p. 6; Bothma et al. 2010, p. 242). The female warthogs reach sexual maturity in 

approximately 18 months (Child et al. 1968, p. 14; Skinner 1996, p. 67). These animals 

are seasonal breeders with an annual calving of mature females in the magnitude 

of 96 percent (Skinner 1996, p. 67) – that is, they usually breed annually once. Female 

warthogs usually give birth to three to four piglets.369 The age of last breeding in 

warthogs is 15 years (Skinner 1996, p. 67). Calculating with, on average, 13-14 breed-

ing years and a litter size of 3-4 per year, the lifetime reproductive success is around 

40 to over 50370 – that is, much higher than in elephants. That means that whether the 

elephant in range of my gun has already proliferated or not is highly uncertain if I 

am not a trained expert. On the other hand, it would be a good bet that the adult 

warthog that I see in my reticle has already proliferated. Concerning the r-/K-(or 

fast-slow-)criterion, it would therefore be advisable from a moral perspective to 

shoot the warthog instead of the elephant to minimize the harm done. 

Back to ecological and ethical theory 

Let us now switch back from the various, more or less real-world examples to the 

ecological and ethical theory. In addition to the argument that less interest-bearers 

are harmed with regard to the individuals’ genes if we choose a member of an r-

selected species compared to a K-selected species (see the argumentation above), 

another reason exists why we should morally prefer an r-strategist in a 1-to-2-

situation in which we have to harm. This second relevant point of the r-/K- or fast-

slow-distinction for ethical decision-making is that r-strategists are evolutionary 

adapted for relatively low survival probabilities to adulthood by increased rates of 

recruitment and many offspring. Whereas relatively short-lived (r-selected) species 

are likely to have evolved under strong extrinsic mortality pressure, relatively long-

lived (K-selected) species have evolved under conditions of relative ecological 

stability with comparatively little extrinsic mortality (Voland 2009, pp. 25f.). Short-

lived r-strategists are in general, thus, better adapted to higher extrinsic mortality 

                                                 
368 Purvis (2001, p. 170); Hertzler and Gomera (2004, p. 13); Morell (2007, p. 1679) 
369  Child et al. (1968, pp. 19, 26); Petzsch (1992, p. 425); Bothma et al. (2010, pp. 214, 241) 
370  Skinner (1996, p. 67) considers the theoretical maximum productivity (i.e., offspring) to be 36. 
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and, hence, extraction rates in comparison to K-strategists. Therefore, they can better 

cope with lethal removals since their main (genetic) interests are still served within 

many close relatives. As Eltringham (1984, p. 33) remarks, 

“Because of their fluctuating environment and short life, r-selected species 

invest most of their resources in reproduction, each individual attempting to get 

as many of its genes as possible into the next generation while the opportunity 

lasts. (…) r-selected species are the more likely to withstand heavy cropping 

because of their greater recuperative powers.”  

In a comparable sense, Kaiser and Jennings (2001, pp. 346f.) highlight that, under a 

repeated intensive hunting regime, large-bodied and/or slowly growing species 

with late maturity “tend to decline in abundance more rapidly than those that have 

small body size and are faster growing.” Practical field research on the vulnerability 

of mammals that were hunted by humans to extinction in the Neotropics of Peru 

revealed that those species with lower intrinsic rates of natural increase (the so-

called rmax in ecologic terms), with longer-living individuals, and with longer gen-

eration times – that is, close to what has been called K-strategist species above – are 

“more vulnerable to extinction than species with high rates of rmax, shorter-lived 

individuals, and shorter generation times [i.e., species that are more r-stra-

tegists]. The influence of longevity and generation time on the likelihood of 

extinction in Amazonian mammals might be best understood by considering 

the links with recruitment” (Bodmer et al. 1997, p. 465). 

Purvis (2001, p. 179) likewise notes that theory as well as empirical evidence sup-

ports the idea that “a given level of harvest is more likely to be sustainable for a 

species that has a ‘fast’ life history with early maturity and high reproductive rate.” 

Exploitation mainly places species with slow life histories at risk of extinction. 

Finally, also Freese (1998) emphasizes the relevance of the r-/K-distinction from a 

wildlife management and hunting perspective: While K-strategists tend “to have 

low levels of sustainable harvest despite large standing crops, and thus (…) are 

vulnerable to overharvesting” (ibid., p. 122), r-strategists, in contrast and in most 

cases, seem to fare better under intensive harvest regimes (ibid., p. 123). This has 

been demonstrated in African as well as in Neotropical forest wildlife (ibid.). That 

means that, in simple terms, the more K-selected a species is (or the slower its life 

history patterns are) the easier it becomes endangered under hunting pressure; the 

more r-selected a species is the better adapted it is to exploitation. Since the potential 

extinction of a species is a morally greater wrong than the death of single indivi-

duals of an abundant species, we should morally prefer to kill, as a rule of thumb, a 

member of a (non-endangered371) r-strategist instead of a K-strategist in conflict 

situations.  

                                                 
371  Of course, r-strategist species can be endangered as well. That means that I should refrain from 

killing one of the last individuals of an r-selected species if I had the chance to kill a member of a 

non-endangered K-selected species instead. 
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This second, relevant point of the r-/K-distinction for ethical decision-making can 

also be easily seen by using the following abstract example. Compare a mother and 

father animal (whether baboon, kangaroo, pig, human, dog or anything else is un-

important here) with 10 “children” (offspring), called family A, with animal family 

B of the same species with only one “child” (offspring). From a (gene-)interest-based 

point of view, the loss of one child is not identical for both families, since, for the 

latter family, this would (of course: prima facie) destroy all of their future oriented 

(gene-)interests while, in the former family, the (gene-)interests of the parents 

would still be prevalent in nine other children or descendants. The underlying prin-

ciple is comparable to the “n + m question” (Sober 1986, p. 175) mentioned above for 

highlighting the moral importance of species. It, hence, seems to be also “appli-

cable” in the r-/K-context. An adaptation of the above-cited quotation of Sober 

would go like this:  

There are two roughly comparable animal families A and B: one with 10 off-

spring (family A) and the other with only one offspring (family B). Individualistic 

ethicists might now tend to think of the preservation of an offspring of family A 

as wholly on an ethical par with the preservation of an offspring of family B. 

The fact that one offspring is part of a (genetically) “endangered” family (B) 

while the other is not (family A) does not make the (genetically) rarer offspring 

of family B intrinsically more valuable. But for other, more holistic ethicists, this 

property – membership in a (genetically) “endangered” family – makes all the 

difference in the world: A world with n offspring of family A and m offspring 

of family B is far better than a world with n + m offspring of family A and 0 

offspring of family B. In other words, less harm would be prima facie done by 

preferably saving the only offspring of family B instead of one of the ten off-

spring of family A.  

In this example, the 10-offspring-family A is equated with being more r-selected 

while the 1-offspring-family B is equated with being more K-selected on the r-/K-

continuum. There is no hidden social Darwinism at work here; it has neither been 

said nor intended to say that one offspring of the 10-offspring-family A possesses 

less intrinsic value compared to one offspring of the 1-offspring-family B. Both 

possess the same intrinsic value. The difference is that we are looking for fair 

resolutions in moral conflict situations (1-to-2-situations) by choosing that situation 

which brings less harm – in this case: from a gene-interest perspective. 

In close relation and connection to the r- and K-selection criterion, we can see the 

criterion of amount of parental care, which I will use as a subsection of the r-/K-crite-

rion. In many r-selected species, especially in invertebrates like insects, the parents 

die before their offspring hatch from the egg or, more generally, only rarely care 

intensively for their offspring. In the case of invertebrates, for example, “(t)he entire 

behavioral information available to the newborn is contained in its DNA. What they 

can subsequently learn during their usually rather short life is quite limited and is 

not transmitted to their offspring” (Mayr 2001, p. 253). In contrast, in species that 



214 

 

 

celebrate highly developed parental care (like in several bird and mammalian spe-

cies) the descendants need to enlarge their genetically transmitted information by 

learning from their parents or relatives or even from other members of their social 

group (ibid.). So, if you had the only option (think of the trolley example from 

above) to either kill an individual mother of a species without parental care (usually 

a more r-selected species) or a mother of a species with significant parental care 

(usually a more K-selected species), this gene-interest-based theory advises to let 

the first one “go overboard”. The reason for this moral recommen-dation is an 

indirect one inasmuch as the latter individual’s descendants are hardly able to 

survive until reproductive age if not cared for by their mothers. The former 

individual’s descendants are unlikely to need any special care for their survival.  

Concerning the above said, it has to be made clear again that the suggestive, 

apparent “higher worth” (and preferential treatment in moral conflict situations) of 

K-strategists compared to r-strategists has nothing to do with the intrinsic value of 

the respective organism. Both strategies are evolved, equally “good” (that is, 

successful) adaptations to their prevalent environments (Mayr 2001, pp. 150f.) so 

that there is no “better” and “worse” or “higher” and “lower” intrinsic value. This 

comparison is only needed to rank entities according to the moral wrong, which can 

be done to them when we are confronted with situations in which we simply have 

to choose between entity A of species X and entity B of species Y. 

4.3.4. The moral importance of modular versus unitary bauplans of 

organisms and the capacity to physical regeneration 

To chop or not to chop? Whether to chop off a tree’s branch or an animal’s leg –  

the difference between modular and unitary bauplans 

Throughout their life, the embryonic tissues of plants can form new tissues and 

organs that, in turn, can sustain or renew growth indefinitely so that individual 

plants are potentially immortal (Campbell and Reece 2002, p. 795; Stöcklin 2007, pp. 

17f.). Some plant cells (so-called parenchyma cells) can enable plants to regenerate 

lost parts by dividing and differentiating into the various types of specialized cells 

(Campbell and Reece 2002, p. 795). Hence, we can typically remove parts of plants 

without mortal consequences for the individual plant and without compromising 

the integrity of the plant (Stöcklin 2007, pp. 52f.). In some plant species, detached 

fragments can develop into whole offspring. For example, a severed stem can 

develop adventitious roots and become a whole plant again (ibid.). Basal shoots or 

suckers may develop at the stem base of some tree species if the tree has been 

severely damaged, for example by being cut down, by herbivores, or by fire (Skarpe 

and Hester 2008, p. 219). Some plants can even be propagated from single leaves 

rather than stems, for example, African violets (Saintpaulia ionantha) (Campbell and 

Reece 2002, p. 796; Thomas 2012, p. 3) and Begonia (Strasburger et al. 1991, p. 419). 



215 

 

 

The reason for this lies in the cellular totipotency of many plant species in which 

entire new individuals can develop from differentiated somatic cells (Strasburger et 

al. 1991, pp. 419f.; Campbell and Reece 2002, p. 406). Scientists revealed that “differ-

entiated cells removed from the root (the carrot) and placed in culture medium 

could grow into normal adult plants, each genetically identical to the ‘parent’ plant” 

(Campbell and Reece 2002, p. 406; see, also, Strasburger et al. 1991, pp. 419f.). Scien-

tists, therefore, speak of plants as possessing so-called modular bauplans (Skarpe and 

Hester 2008, p. 218).  

Most animal species, to the contrary, possess so-called unitary bauplans (Campbell 

and Reece 2002, p. 406). Their embryonic development goes hand in hand with a 

vast specialization of tissues and organs (ibid.). Because most cells are restricted to 

building specific sorts of cells and since only few cells are totipotent, the regener-

ation ability of “higher” animals is low (ibid.). From an organismic perspective, the 

individual integrity of “higher” animals is more vulnerable than that of plants (Stöck-

lin 2007, pp. 52f.). If animals lose parts of their body, their overall integrity is com-

promised, and it usually leads to the death of that organism (ibid.) – and, hence, to 

a dead end for the carried genes and their interests.  

As a rule of thumb, we can therefore consider the harmability of plants with 

modular bauplans to be less compared to animals with unitary bauplans. From a 

moral perspective, the difference in bauplans is, therefore, an argument for prefer-

ably harming a plant by using parts of it instead of harming an animal by using 

parts of it – if we have to decide between them in a hypothetical 1-to-2-situation.  

Before providing concrete real-world examples to further clarify the moral 

relevance of the varying bauplans, let us first consider the following, admittedly 

somewhat strange example, which is comparable to the above introduced lifeboat 

example. We are, again, in great need of lightening our lifeboat by 10kg. If we can 

achieve this goal, all entities are saved; if not, all are doomed to death. This time, 

there are two “normal” humans, two “normal” hogs, and two small trees within the 

lifeboat (all of them weighing 75kg each) – and a saw. No entity in its entirety has 

to “go overboard” if we chop off part of one of the entities. Should, then, either a 

human’s leg, a hog’s leg, or a tree’s branch be chopped off to save the lives of all 

present organisms? I argue that the morally “best” solution (which necessitates the 

least harm done to one of the harmable entities) would be to chop off a branch of the 

tree. The reason for this is that most plants possess the ability of regrowth and 

regeneration, respectively – in contrast to humans and hogs.372 Chopping off the leg 

of a human or a hog renders these individuals likely to die; but even if we assume 

that they will not die from the blood loss, their lives – after being rescued – are 

probably significantly worse compared to the life of the tree. While the branch of 

the tree may easily regrow to retain the tree’s integrity, the leg of the human or the 

hog cannot regrow. In most cases, a lost leg makes their lives worse. A lost extremity 

is a greater harm for entities with unitary bauplans compared to those with modular 

                                                 
372  In addition, plants have no pain perception. This criterion will be dealt with below. 
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ones because they have a greater handicap in following their goals – both in relation 

to their individual life as in relation to their genes. Therefore, I consider it legitimate 

to claim that the decision to chop off the tree’s branch is the one resulting in the least 

harm done. 

Saving an “individual” with asexual reproduction or  

an “individual” with sexual reproduction? 

A highly comparable point to the bauplan distinction and the resolution of moral 

conflicts in 1-to-2-situations appears concerning asexually/vegetatively/clonally 

reproducing organisms versus sexually reproducing ones. Some living entities do 

not reproduce sexually but by budding. Budding has to be understood as the 

formation of a new organism by the protrusion of part of an organism. This is quite 

common in the kingdoms of plants and fungi. The new organism is a clone of the 

parent-organism, which means that it is genetically identical. It is because of the 

open organization and modular structure of plants that many plants generate clones 

that can subsequently become “independent” (Stöcklin 2007, p. 20). As we have seen 

above, the modular bauplan of plants allows for nearly unlimited regeneration 

ability since, potentially, every vegetative meristem (that is, embryonic tissue) can 

grow to a new plant (ibid.). However, for ethical (usually biocentric) individualists 

the problem arises whether they should count parent and asexual/vegetative/clonal 

offspring as a single individual or as two individuals. I will explicate this point by 

using some real-world examples:  

In Utah (United States) a tree stand of quaking aspen (Populus tremuloides) has 

been found that covers more than 40 hectares in size and that weighs around 6 

million kilograms (Grant et al. 1992, p. 216; Grant 1993).373 The surprising thing 

about this tree stand of seemingly uncountable “individual” aspens374 is that all of 

these apparently “individual” trees are genetically identical clones that share a 

single root system. For Varner (1998, pp. 74f.), “it is every bit as much one tree as a 

live oak that splits into several main branches just above the ground.” Varner (ibid.) 

sophisticatedly asks whether a shared root system makes a moral difference 

compared to unconnected clones. For him, in the case of unconnected tree clones, 

“we still have one tree, even though one of its parts is no longer connected to the 

rest” (ibid.). For the highly individualistic biocentric spokespersons Taylor and 

Attfield, it would indeed make a moral difference. Whether we were following 

Taylor or Attfield, for both of them, it would be morally just as bad to chop down 

one aspen clone plus one giant sequoia (tree sum equals two) as to cut down two (of 

the many hundreds or even thousands) of the clones alone. I agree with Varner in 

                                                 
373 This aspen grove, nicknamed “Pando”, has been called the world’s largest, most massive and 

heaviest “organism” in existence (Grant 1993; USDA Natural Resources Conservation Service 

2002; Mock et al. 2008, p. 4828). This clone is estimated to be 80,000 (USDI National Park Service 

2007) to one million years old (Barnes, cit. in Grant 1993). 
374 Forty-seven thousand stems have been estimated (Grant et al. 1992, p. 216). 
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arguing for a moral distinction in 1-to-2-situations between harming a clonal 

individual and a non-clonal one.375 From the proposed theory at hand, the morally 

relevant distinction is obvious and I therefore think that the theory is on the “right 

path”. In analogy to the r-/K-distinction, it seems to be preferable in a situation of 

moral conflict, to sacrifice an asexually (vegetatively, clonally) reproducing organism 

instead of a genetically unique sexually reproducing one. It would be a lesser harm to 

the (genetic) interests of organisms to chop down a willow or aspen and to use their 

regenerative ability by just replanting a tiny branch/cutting of them than to chop 

down a giant sequoia that is practically without this potential, especially at a later 

stage of life. It is possible to think of this example as a comparable difference in a) 

severing a branch of a giant sequoia (in such a way that the tree is not hurt) or b) 

chopping down an entire giant sequoia.  

Another example in support of the moral relevance of the way of reproduction is 

the common reed (Phragmites australis). As you probably know, common reed often 

forms huge stands. An “individual” common reed plant, however, spreads by hori-

zontal runners (the so-called stolons) that put down roots at regular intervals and 

which form new clones of the same plant at the end of the nodes (Hara et al. 1993, 

p. 48). Therefore, strictly speaking, all clones produced from stolons by a mother 

plant are parts of a single genetic individual (Düll and Kutzelnigg 1988, p. 253; Frey 

and Lösch 2010, p. 326). What seems to be a clearly delimitable “individual” is, quite 

often, factually a “dividual” (Strasburger et al. 1991, p. 476; Frey and Lösch 2010, p. 

326). An entire local reed population can actually consist out of a single (genetic) 

plant (Düll and Kutzelnigg 1988, p. 254). By such clonal growth, the interconnected 

and widely branched rhizome system can exist for thousands of years (Rodewald-

Rudescu 1974, cit. in Ostendorp 1993, p. 152).376 That would imply that we usually 

do not seriously interfere with the reed’s interests by cutting it because of its vegeta-

tive reproduction (Strasburger et al. 1991, pp. 172f.) and regrowth and regeneration 

ability. When the “dead” plant matter above the surface is cut in winter, the reed 

simply regrows the next spring. Therefore, especially in relation to other entities 

without such regrowth abilities, only negligible interests are at stake – at least, if the 

reed is properly harvested.377 Even if we were digging out and killing a seemingly 

“individual” reed entity (including its stem and parts of its rhizome), this would 

constitute no real harm to the reed’s genetic interests since in most cases exact clones 

are present abundantly. Especially when regarding my “gene-based interestcen-

trism”, it makes a significant moral difference whether one cuts down a clonally 

reproducing, seemingly “independent” (though, genetically identical) entity like a 

                                                 
375  Although agreeing with Varner’s conclusion, I am not sure how he derives it from his underlying 

ethical theory. 
376  Düll and Kutzelnigg (1988, p. 254) report that reed plants were found with an estimated age of 

approximately 8,000 years. 
377  The professional reed harvester Enno Franck from the Isle of Fehmarn, Germany, emphasizes 

(pers. comm., September 2010) that improper harvesting machines and harvesting techniques 

can, of course, hurt the rhizomes and, thus, harm the regrowth ability of the plant. 
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common reed plant or a predominantly sexually reproducing entity without distinct 

regrowth and regeneration ability like a palm.378 

Palms are subject to primary growth only; that is, that a palm from the early years 

on just grows in height – and not in diameter (Strasburger et al. 1991, p. 194). Palms 

only possess apical meristem (that is, a growing tip) at the top of the plant. If we 

were to cut down a palm, we would also be cutting off the growth area of the plant 

– and without it, the palm usually does not possess regrowth ability anymore … 

and dies. This is the reason why harvesting the so-called “palm heart”379 from single-

stemmed wild palm species like Euterpe precatoria (known as açaí-da-terra-firm in 

the Brazilian Amazon) would result in the death of the tree.380 Despite the fact that 

palm heart is not very nutritious (Clay 1997, p. 288), consider that you had to cut 

down – for your own, personal survival – either a single-stemmed Euterpe precatoria 

palm or a multi-stemmed Euterpe oleracea palm. It is clear from the previous argu-

ments that you should choose the multi-stemmed palm. 

To further apply the reasoning from above, let us now construe a hypothetical 

moral conflict situation in which – as the only option at hand – you have to chop 

down a tree: either a Scouler willow (Salix scouleriana)381 or a giant sequoia (Sequoia-

dendron giganteum). Imagine that you are near the West Coast of North America 

(Californian Sierra Nevada) where both species occur next to each other (Weather-

spoon 1990; Anderson 2001; see Figure 9 below). Which one – in case of pure 

necessity – should be preferably chopped down? As has been argued at length 

above, both trees have to be morally considered equally. Despite the fact that the 

giant sequoia is among the tallest (up to 100m), longest-living (>3,000 years), and 

most voluminous tree species on Earth (nearly up to 1,500m³),382 size and age as such 

ought not primarily influence our moral decision in resolving this conflict situation. 

These criteria are not objective ones for moral preferential treatment.  

I argue here, that other, more objective criteria – which are deducible from the 

interest-criterion-analysis – should be applied to resolve such a moral conflict situ-

ation. In this part, we are dealing with the moral importance of the type of reproduc-

tion and the regrowth and regeneration ability. Whereas the coast redwood (Sequoia 

sempervirens) is well known for its ability to sprout from its base or from its stumps 

                                                 
378  Admittedly, it was hard to find a fitting plant group example since, as has been mentioned above, 

most plants have some kind of regrowth and regeneration ability. Therefore, I added the word 

“distinct”. Peter König (pers. comm., April 2014), curator of the botanical garden of the University 

of Greifswald, Germany, helped me find the palm example. However, König made me aware of 

the fact that, for example, the Mediterranean dwarf palm (Chamaerops humilis) can grow shoots 

after being cut. 
379  that is, the apical meristem of the palm and its fleshy, rolled leaves in development (Sylvester 

and Avalos 2009, p. 180) 
380  However, the palm species Euterpe oleracea (locally known as açaí-do-Pará) is multi-stemmed so 

that harvesting a single, individual stem does not necessarily kill the plant (Clay 1997, p. 288). 
381 Although Scouler willows generally grow as shrubs, they occasionally reach up to 20m in height 

as trees (Anderson 2001). 
382 Weatherspoon (1990); National Park Service (2007); Schütt (2008, p. 546) 
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and roots following destruction by fire or logging, the giant sequoia has “never been 

known to sprout from its base” (National Park Service 2007). At least, older trees do 

not sprout from stumps or roots under normal conditions (Weatherspoon 1990). 

Root cuttings from older giant sequoia trees have only limited success (ibid.). 

Given the information at hand, I do assume in the present example that giant 

sequoias cannot be easily propagated by cuttings, that they have no real coppicing 

ability and that they mainly reproduce via sexual reproduction. Although some 

giant sequoias begin with (fertile) seed production as young as 10-15 years of age, 

full seed production and reproductive maturity of this tree species usually starts at 

the ripe old age of 150-200 years (Weatherspoon 1990; Schütt 2008, p. 551). In 

contrast, almost all willow species (Salix spec.) can be easily propagated by cuttings 

(Skarpe and Hester 2008, p. 219), that is, for example, by cutting off a single branch 

and by inserting it into water or moist soil. By doing this, a clone with identical 

genetic setup is created. In addition, willows have significant coppicing abilities. In 

case of the Scouler willow, it regenerates from seed and vegetatively and probably 

begins seed production before 10 years of age (Anderson 2001). Scouler willow 

regenerates asexually by sprouting easily, quickly, vigorously, and mostly success-

fully from the root collar when cut or top-killed (ibid.). This species generally 

propagates readily from cuttings, showing a 40-80% rooting success (ibid.; Oregon 

Fig. 9: The Boole Tree, Sequoia Natio-

nal Forest, USA. The world's third 

largest tree stands alone among the 

diminutive Scouler willows. (Photo 

by H. Stagner, taken from Hartes-

veldt et al. 1975, p. 11) 
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State University Rangeland Ecology and Management 2005). As has already been 

argued in the r-/K-examples from above, to chop down a giant sequoia tree would 

mean that many of its (gene) interests are likely to become harmed because – due to 

its slow and late sexual reproduction – it is not clear at all whether it has already 

successfully proliferated or has not. Moreover, in contrast to the Scouler willow, the 

giant sequoia possesses no real regrowth and regeneration ability. Finally, the giant 

sequoia, due to its primarily sexual reproduction, is more unlikely to have its genes 

represented in nature elsewhere – contrary to the Scouler willow and its likely 

abundant clones. To chop down a Scouler willow would, thus, prima facie lead to 

less harms compared to chopping down a sequoia. This represents a conclusion bio-

centrists like Taylor are unable to reach. They would have to flip a coin.  

In line with my argument, it has to be highlighted again that a multitude of mor-

ally relevant arguments exists for and against using entity A or entity B. We must 

not just pick out a single argument, which suits us (and our intuitions) most. We 

have to consider and weigh all applicable arguments alike. Which of these argu-

ments should finally weigh and how much so in our moral deliberations cannot be 

defined beforehand, especially not once and for all. Concerning this point, a kind of 

moral flexibility is indispensable. 

In the following section, we will deal with questions about how to balance our 

judgments in cases of moral conflict in the light of the above stated species-

impartiality, in other words, about how to “rank” species membership in moral 

agent’s decision-making in 1-to-2-situations. Are there species that are more 

“important” to save in a 1-to-2-situation so that their preferential saving is morally 

justified?  

4.3.5. The moral relevance of evolutionary distinctiveness 

In the above example, we had to decide whether to shoot an individual of a common 

species or a highly endangered species. In contrast to this, consider now that you 

have to kill one of the last members of either species A or of species B.383 To make 

the example easier, further suppose that both are highly comparable animals in size, 

cuteness, ecosystematic function, utility for humans, life history (in brief, an r- or K-

selected species), and the like.384 Finally assume that one species is an evolutionary 

very distinct one within the genus, family, order, or even division and the other one 

is a species with plenty of genetically closely related other species, for example, with 

many sister species. Does it morally matter which of these two species we have to 

let go extinct? Are we in a futile moral dilemma in which we have to flip a coin since 

                                                 
383  It might be closer to reality to assume that we have to let one of two species go extinct due to 

financial constraints in conservation. I will present a more real-world example of this point below. 
384 Note that the mentioned traits are in part not, not fully or, at least, not in that order directly 

morally relevant. I just want to preclude subliminal, subjective preferences for one or the other 

species in this example. 
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we have no additional morally relevant criteria at hand? I think not. The reasons for 

this answer will be provided in this chapter. 

It is deducible from the theory presented here that we should try to save the 

evolutionary highly distinct species instead of the – on a genus, family, or order 

level – more “common” species, which has many close relatives. The rationale lies 

in the fact that a very high percentage of genes are identical in closely related 

species. Therefore, if such a species becomes extinct, a higher proportion of the more 

common species’ genes will further exist (and, thus, will be able to further follow 

its main interests) in the sister species and the closely related species, respectively. 

On the other hand, in species which have no close relatives and/or which branched 

off the “Tree of Life” as a new clade at a geologically early stage, a significant 

proportion of the set of genes are “exclusively” existent in this last and evolutionary 

distinct remnant – sometimes up to the level of the genus, family, order, or even, 

though rarely, division. Examples of such evolutionary highly distinct species are 

presented in Table 3. The world’s smallest mammal, the hog-nosed bat, for instance 

(see Table 3), represents an entire family of bats (Craseonycteridae) and has last 

shared a common ancestor with other species more than 40 million years ago.385 

Likewise, the platypus is also the sole living representative of a whole family (Orni-

thorhynchidae) which branched off the Monotremata line of the Tree of Life more 

than 60 million years ago (Bininda-Emonds et al. 2007, p. 509). It, thus, carries on a 

unique set of genes and their interests. The platypus – together with four additional 

species of echidna – represents the sister group to all other, approximately 5,400 

mammalian species (Redding et al. 2010, p. 1053). This comparison impressively 

highlights its distinctiveness. If we take three-toed sloths of the genus Bradypus, 

which diverged from other sloths around 15 million years ago (Marris 2007, p. 153), 

another instructive example can be made to exemplify the importance of the evolu-

tionary distinctiveness criterion: 

“There are two species of three-toed sloth that only diverged 1 million years 

ago. If one went extinct, we would lose 1 million years, but if we lose both, we 

lose 15 million years” (Isaac, cit. in Marris 2007, p. 153). 

The bowfin (Amia calva; see Table 3) is one of the few extant freshwater fish that are 

contemporaries to the dinosaurs (Ballard 1984, p. 540 and 1986, p. 337). It constitutes 

the single remaining representative of a whole order. That means that this single 

species is the only representative of a taxonomic group comparable to such large 

groups as rodents (with approximately 1,700 species) and songbirds (with about 

5,300 species) (Hunter 1996, p. 57). The order Sphenodontia (lizard-like reptiles) 

consists of two species only, namely, the tuataras (Sphenodon spec.). In contrast, the 

sister order – the Squamata (snakes, lizards, worm lizards) – consists of approxi-

mately 6,200 species (Redding et al. 2008, pp. 606f.). Redding and colleagues (ibid.) 

thus conclude that 

                                                 
385  http://www.edgeofexistence.org/mammals/species_info.php?id=49, 2014-04-05 
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Tab. 3: Examples of evolutionary highly distinct species 

Taxonomic level386  Species 

division   Ginkgo (Ginkgo biloba) 

order 

Welwitschia (Welwitschia mirabilis) – a gymnosperm plant 

Monito del monte (Dromiciops gliroides) – a marsupial 

Aardvark (Orycteropus afer) – a nocturnal African mammal 

Bowfin (Amia calva) – a freshwater fish 

family 

Red (or lesser) panda (Ailurus fulgens) 

Thylacine or Tasmanian tiger (Thylacinus cynocephalus) – 

an apparently extinct marsupial carnivore 

Aye-aye (Daubentonia madagascariensis) – a primate 

Dugong (Dugong dugon) – a large marine mammal 

Platypus (Ornithorhynchus anatinus) – an egg-laying mammal 

Hog-nosed (or Bumblebee) bat (Craseonycteris thonglongyai) 

Kagu (Rhynochetos jubatus), ostrich (Struthio camelus), or 

hoatzin (Opisthocomus hoazin) – bird species 

subfamily Long-eared jerboa (Euchoreutes naso) – a rodent 

genus 
Saiga antelope (Saiga tatarica) 

Dawn redwood (Metasequoia glyptostroboides) 

“From a macroevolutionary perspective, if one species from each order were 

equally threatened, priority should go to a tuatara before any lizard, snake, or 

[worm lizard] species, because both tuatara species are highly distinctive and 

so contain a disproportionately large proportion of the [phylogenetic diversity] 

contained within the two orders. However, if only two species of the ~6202 

species were to be preserved (…), the tree would be best represented with a set 

that included only one of the two tuataras, and one Squamate.”387  

In a like sense, Nee and May (1997, p. 694) argue that the demise of the sole survivor 

of an ancient lineage (like the two just mentioned tuatara species) would be a greater 

loss than the demise of a member of a rich species flock (like the Squamata species). 

In analogy, it would be better from a gene-interest and evolutionary distinctiveness 

perspective to save the aardvark species instead of the common blackbird (Turdus 

                                                 
386 The ‘genus’ is part of the ‘family’ (and, thus, stands “below” it in the taxonomic hierarchy); the 

‘family’ is part of the ‘order’ which is part of the ‘division’. Therefore, in the named taxonomic 

levels the division stands closer to the higher taxonomic levels of the class (like the classes 

‘mammals’ and ‘insects’) or kingdom (like plant or animal) than the other ones which are further 

subdivisions of it. 
387 This example of Redding and colleagues (see also Dobson 1997, pp. 122ff.) is reminiscent of 

Sober’s n+m-example, which has been already cited above. 
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merula) species. While the former is the only representative of a whole order and 

has been evolving independently for many million years, the latter is just one out of 

some 5,000 species of the order Passeriformes.388  

From the evolutionary distinctiveness standpoint (and, thus, the gene-interest 

standpoint), it is not irrelevant whether either a species like an aardvark, Welwitschia, 

or the red panda – species which are not closely related to other living species – will 

go extinct or a blackbird, dandelion, or rat389 species which are common and 

widespread.390 Although we might admit that there are problems with taxonomic 

classification and concerning the artificiality of it, I assume, following Hunter (1996, 

p. 57), that “in the end we would agree that a white-eyed vireo [a small songbird] is 

much more similar to a red-eyed vireo than an aardvark is to one of its nearest 

relatives, the African elephant.” Hence, in a 1-to-2-situation, it would be (morally) 

preferable to protect an evolutionary very distinct (for example, an old, monotypic 

or species-poor) clade or species instead of “just” a regional subspecies (usually a 

very young clade of a rapidly diversifying lineage). The reason is that this is serving 

much more morally relevant interests and genes alike. Finally yet importantly, the 

taxonomic status of a regional subspecies, which is now considered endangered, 

could be easily changed by taxonomists and regrouped into a non-endangered 

species due to new scientific findings and due to changing species concepts. This 

instability in species taxonomy (see Isaac et al. 2007, pp. 1f.) is hardly possible for 

evolutionary highly distinct species.  

For already a couple of years, (phylo-)genetic diversity and evolutionary distinc-

tiveness have been well considered within conservation,391 although rarely applied 

in conservation strategies until now. Yet, a complete program has been developed 

to promote the strengthened consideration of evolutionary distinctiveness within 

biodiversity conservation, namely, the EDGE of Existence program by the Zoologi-

cal Society of London (ZSL).392 To generate a list of species which are evolutionarily 

distinct as well as globally endangered (the so-called ‘EDGE species’), scores of 

evolutionary distinctiveness are calculated and “combined with values for species’ 

extinction risk (…). The resultant list provides a set of priorities for (...) conservation 

based not only on the likelihood that a species will be lost, but also on its irreplace-

ability” (Isaac et al. 2007, p. 2, emphasis added).  

                                                 
388 Additionally, around 70 other species of true thrushes of the genus Turdus exist today (see 

http://www.birdlife.org/datazone/species/search, 2014-04-05). 
389 I have “true rats” of the genus Rattus in mind, here – not the Bolivian chinchilla rat (Abrocoma 

boliviensis) from South America that is evolutionary very distinct and critically endangered (see 

http://www.edgeofexistence.org/mammals/species_info.php?id=314, 2014-04-05) 
390  See also Atkinson (1989, cit. in Vane-Wright et al. 1991, p. 237). 
391 See Atkinson (1989, cit. in Vane-Wright et al. 1991); Crozier (1992); Faith (1992); Dobson (1997); 

Nee and May (1997); Purvis et al. (2000); Mace et al. (2003); Mooers et al. (2005); Soutullo et al. 

(2005); Redding and Mooers (2006); Isaac et al. (2007); Redding et al. (2008); and Redding et al. 

(2010). 
392  http://www.edgeofexistence.org 
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Yet, the branch length in terms of genetic distance actually can be profitably used 

for resolving 1-to-2-situations and moral conflicts because it can be used as a tool to 

estimate the amount of harm done in one or the other case in relation to genes and 

their interests. The conservationist’s idea is that in a world with limited financial 

resources for conservation, we should focus on those species with which we may 

preserve more biodiversity for the same amount of investment. The wording “more 

biodiversity” does not only mean species richness, that is, the plain number of 

species, but also and especially genetic richness, including evolutionary distinctive-

ness. It has been simulated by Nee and May (1997, p. 692) that “approximately 80 

percent of the underlying tree of life can survive even when approximately 95 

percent of species are lost.”394 In other words, some 80% of the evolutionary history 

could be retained even if only 5% of the species are saved (ibid., p. 693).  

Concerning the limited financial means in conservation practice, let me now 

briefly present a more or less realistic example. Imagine that you are working for a 

powerful conservation organization and that you are the one who is responsible for 

the species conservation department. Unfortunately, your organization has – be-

sides financing many other important conservation projects – only financial means 

left to save either the saiga antelope (Saiga tatarica) or the Taita thrush (Turdus helleri). 

According to the IUCN Red List of Threatened Species, both species are critically 

endangered (Mallon 2008; BirdLife International 2012). Moreover, imagine that if 

you spend half of the money for saving the saiga and half of the money for saving 

the Taita thrush, both species will be inevitably lost. Therefore, you have to choose: 

saving either the saiga or the thrush. What kind of arguments do you have at hand 

to decide this conservation problem in the morally best way? Since both species are 

critically endangered, the morally relevant “endangerment criterion” alone is no 

help. Since both species are sentient animals, the morally relevant “sentience crite-

rion” is no help either. In the present case, it is the “evolutionary distinctiveness 

criterion” which is a great help. Whereas the saiga antelope is an evolutionary 

highly distinct animal (see Table 3), many species closely related to the Taita thrush 

exist in the genus Turdus (as has already been mentioned in Footnote 388). That 

means that if the saiga became extinct by ongoing poaching, not only would 

individual saigas be harmed but, in addition, the plentiful, specific saiga genes with 

their morally relevant interests. On the level of the genus, no closer relatives exist. 

In contrast, if the Taita thrush became extinct, apart from some individual thrushes 

that would die, significantly less specific genes that are only present in Taita thrush 

would be harmed compared to the saiga since most genes would be still represented 

in another of the 70 other, closely related thrush species. Hence, the proposed envi-

ronmental ethical theory is able to provide good reasons why we should preferably 

save evolutionary highly distinct species instead of those, which have many other 

closely related species. 

                                                 
394 See also Purvis and Hector (2000, p. 216). 
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However, not all conservationists take the evolutionary distinctiveness criterion as 

one of the prime criteria for conservational decision-making. Critics like Terry L. 

Erwin (1991), argue that species of such monophyletic, evolutionary highly distinct 

lineages are free of species radiation, that is, without “the ability to evolve into a 

more broadly adaptive and widespread lineage through time” (ibid., p. 751). Such 

relics, which are usually found in geographically restricted areas, are – according to 

Erwin (ibid.) – “predictably on their way to extinction.” For Erwin, the conservation 

of mostly non-radiating endemic taxa is more like “saving living fossils” (ibid., p. 

752). To the contrary (and according to Erwin), more “actively” radiating species, 

though often abundant and widespread, hold “the most promise for continued 

evolution of this line of biodiversity under natural conditions” (ibid., p. 751). Yet, 

Redding and co-workers (2010, p. 1055) found no support for the claim that the 

evolutionary distinct species are less likely to contribute to future evolutionary 

radiations. Despite the critique of Erwin, from a moral point of view, even if the 

critique were correct, that would not let the theory collapse since, as mentioned 

earlier before, the presented environmental ethical theory at hand is not deriving 

moral conclusions out of (biological) facts. It is more the other way around: I am 

looking for facts in the world that fit the before stated ethical theory best. Moreover, 

it is questionable whether an “ancestral” species like the lobe-finned fish Latimeria 

chalumnae (as presented in Box 1 concerning ‘living fossils’), a species already 

existing for over 250-300 million years, is predictably on its way to extinction. Its 

presence for such a long time suggests the opposite. 

In addition to the evolutionary distinctiveness criterion, there are further criteria 

at hand, which allow us to resolve moral conflict situations in the least harmful way. 

In the next part, we will finally come back to the sentience criterion that has already 

been touched above several times.  

4.3.6. The moral importance of sentience and pain perception 

As a starter, think about the following lifeboat example, which has been adapted 

from the above one. Consider that you have the power (or burden) to decide in a 

situation of plain necessity who out of five persons in a lifeboat has to have a leg cut 

off so that all five passengers can be saved and none has to go overboard “entirely”. 

Assume that there are four “normal” persons with the ability for pain-perception 

and a single, highly comparable person – though without the susceptibility to pain. 

Whose leg should go overboard to save all five persons? All of these persons have 

morally relevant (genetic) interests in their physical integrity; all of them possess 

the same intrinsic value. But if a decision has to be made concerning cutting off a leg 

of one person, then, prima facie, the leg of the person without pain-susceptibility 

should be cut off. Cutting off a leg would be a harm for all involved persons – but 

an even greater harm for persons that are able to perceive pain. Sure, if there were 

four 95-year-old persons in the final stage of cancer, pneumonia and you name it, 

that is, who will all die anyway within a week or two, and one young, healthy 
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person – though without pain perceptibility –, things might be judged from another 

point of view, namely that from the point of view of whose (genetic) interests are 

better conserved. In this construed example, it might be the young person whose 

(genetic) interests are better conserved despite the fact that they do not feel any pain. 

The reason is that the overall basic interests of an entity, in this case: the basic 

interests of the young person, are usually better reached with all their legs present. 

In other words, losing one’s leg normally stands in contrast to one’s basic interests. 

That is why a “prima facie” was included in the previously stated judgment. 

Cow or cauliflower? Cat or cattail395? Bears or berries? Ravens or roses? 

It is quite a similar situation to the previously sketched example when we compare 

the possibility of eating either a cow or a cauliflower. For the sake of the argument, 

let us assume (1) that neither species is endangered, (2) that our (that is, human) 

genetic nearness to the (equally mammalian) cow is morally irrelevant, (3) that 

neither of the two is highly evolutionary distinct, and (4) that questions of nutri-

tiousness are set aside. In such a case, it would be prima facie morally mandatory 

to eat the cauliflower instead of the cow. Not because the cauliflower possesses less 

intrinsic value (cow and cauliflower possess it equally) but because the cow would 

be harmed more due to its pain-perception ability. Most of us know from our own 

experience that we feel less “harmed” by a dentist when he gives us an anesthetic 

injection before extracting a wisdom tooth. Pain is usually a harm – especially if not 

voluntarily agreed upon. For most humans (and moral philosophers), pain is often 

considered as the epitome of harm. Pain and conscious suffering, with the words of 

the egalitarian biocentrist Paul Taylor (1989, p. 295), should be seen as an 

“intrinsically bad occurrence in the life of a sentient creature.” He goes on, 

“From the standpoint of the animals involved, a life without such experiences 

is better than a life that includes them. Such a being’s good is not fully realized 

when it is caused to suffer in ways that are not contributory to its overall well-

being. (…) Now, insofar as respect is due to sentient animals, moral consi-

deration and concern for their well-being will accordingly include attempts to 

minimize intrinsic evils in their lives. So when there is a choice between killing 

plants or killing sentient animals, it will be less wrong to kill plants if animals are 

made to suffer when they are taken for food” (ibid., emphasis added).  

Therefore, the non-harm criterion of morality prima facie396 requires preventing 

pain infliction. In addition to the plain physical pain-perception ability of at least 

vertebrates compared to vegetables, some animal species with significant cognitive 

abilities (presumably some mammalian and avian ones) are obviously also able to 

perceive psychic, mental pain and ill-being (like “suffering” [see Aitken 2008], 

                                                 
395 Typha spec. 
396 Of course, pain can be unavoidable to prevent greater pain in the future, to keep with the dentist 

example. 
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anxiety, grief, fear, and pleasure).397 So, harm may be more diversified in entities 

that are able to perceive physical and mental pain. Although the intrinsic value of 

an elephant as well as the intrinsic value of an elephant ear plant (genus Colocasia) 

is the same, the elephant – ceteris paribus – can be harmed in more ways than an 

elephant ear plant due to the elephant’s physical and mental capacities. Whereas, 

for instance, an elephant can feel grieve (Poole, cit. in Meredith 2001, p. 148) and 

become traumatized (Bradshaw et al. 2005), an elephant ear plant cannot.  

The sentience criterion in the above stated hypothetical examples is, at first sight, 

not directly correlated with the interests of genes but with the interests of organisms 

since genes as such are probably not sentient. Yet, from an evolutionary point of 

view, the only logical explanation for the origin of sentience is that the existence of 

pain-perception and sentience makes the sentient entities better at fulfilling their 

most significant interests – and that means, their genes’ interests in survival. 

Already Goodpaster (1978, p. 316) realized that sentience is apparently 

“an adaptive characteristic of living organisms that provides them with a better 

capacity to anticipate, and so avoid, threats to life. This at least suggests (…) that 

the capacities to suffer and to enjoy are ancillary to something more important 

rather than tickets to considerability in their own right.” 

Or, with the words of Agar (2001, p. 71), “The human capacity for pain and pleasure 

did not arise as an end in itself.” Otherwise, these properties, which are costly from 

an evolutionary perspective, would have been doomed to non-existence by natural 

selection – in brief: were out-selected. Hence, there is usually a close correlation 

between the possession of sentience and fulfilling the genes’ interests. But for 

practical and, actually, factual reasons, let us take pain as a harm for individual 

organisms that are able to perceive pain.  

If we psychologically interfere with a “higher” animal in a negative way, we do 

risk negative overall outcomes because – apart from aversive physical stimuli – also 

aversive psychologic stimuli can affect the health of specific animals considerably 

(Clark et al. 1997, p. 592). The reason for this is that the mental state of an individual 

human or animal “may determine the activity of body defenses, and the nervous 

system can modulate immune responses” (ibid.). As a result, whereas psychological 

distress probably has no negative consequences for jellyfish or jelly fungi398, it can 

have severe negative consequences for a sentient being like Noble Prize winning 

Jelinek (and, therefore, stands in contrast to Elfriede’s interests). Although elephants 

(and cats, cows, bears, ravens, and the like), their genes and their interests have to 

be morally considered equally to those of elephant ear plants (and cattails, cau-

liflowers, berries, roses, and the like) including their genes and their interests, 

                                                 
397 For interested readers, I shall refer to, among others, Poole (undated, cit. in Bekoff 2006, p. 37); 

Brown (1879); Singer (1975); Goodall (1990, cit. in Bekoff 2003, p. 933); Masson and McCarthy 

(1996); Bekoff (2003, pp. 933f.); Bradshaw et al. (2005); McMillan (2005 and the articles in this 

anthology); CIWF Trust (2006); and Poole and Moss (2008). 
398 class: Heterobasidiomycetes 
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elephants, cats, cows, bears, and ravens – due to their mental capacities – can be 

harmed in more and more intense ways compared to elephant ear plants, cattails, 

cauliflowers, berries, and roses. This fact, of course, has to be recognized in our 

moral decision-making. The just sketched moral distinction comes close to the first 

point of VanDeVeer’s “two factor egalitarianism” which reads as follows: 

“When there is an interspecies conflict of interests between two beings, A and 

B, it is morally permissible, ceteris paribus, (…) to sacrifice the interest of A to 

promote a like interest of B if A lacks significant psychological capacities 

possessed by B” (VanDeVeer 1979, pp. 63f.). 

Let us now briefly consider the sentience criterion in isolation. If you have the only 

possible option to either kill (or let die) the offspring of an elephant or the offspring 

of an elephant ear plant, prima facie choose the plant’s offspring to “go overboard”. 

The reason for this is that the likelihood of felt pain by the elephant offspring and 

the usually arising intensive grief of the elephant’s mother means a greater harm 

overall.399 In analogy, if you had to choose between a raven and a rose, choose the 

rose to “go overboard” because the flower is less harmable in morally significant 

respects: Many corvid species like ravens are capable of empathy, socially sophisti-

cated with high levels of cooperation, self-recognizing/self-aware, highly (“ape-

like”) intelligent, tool using and causally reasoning, and future predicting.400 It 

seems that ravens are responsive to the emotional needs of others (Fraser and 

Bugnyar 2010). In face of corvids’ intellectual (cap-)abilities and capacities, which 

are in some species “on par with” or even exceed those of the great apes (Heinrich 

and Bugnyar 2007, p. 66; Kirsch et al. 2008, p. 481), they are often called “feathered 

apes”.401 Ravens, for example, can make use of some kind of mental representations 

to guide their actions, and they can use logic to solve problems (Heinrich and 

Bugnyar 2007, p. 71). As Clayton and Emery (2005, pp. R80f.) note,  

“experienced birds relate information about their previous experience of being 

a thief to the possibility of future theft by another bird, and adjust their caching 

behaviour accordingly.”  

In contrast, roses do not possess any of the named (cap-)abilities and, thus, are less 

harmable in this respect. A caged raven is harmed more due to its mental (cap-)abili-

ties than a potted rose. 

Again, this does not imply, though, that elephants and ravens possess higher 

intrinsic values compared to elephant ear plants and roses. The susceptibility to pain 

does not provide animals with higher intrinsic value (Taylor 1989, p. 295). It is more 

like in a donor kidney moral conflict situation: Consider that you are the doctor who 

has to judge whether child A or child B should get the only donor kidney at hand. 

                                                 
399 Apparently, such a mourning behavior does also exist in female chimpanzees that have lost their 

infant (Cronin et al. 2011; Max Planck Institute for Psycholinguistics 2011). 
400 Clayton and Emery (2005); Emery (2006); Pennisi (2006); Bugnyar (2007); Heinrich and Bugnyar 

(2007); Kirsch et al. (2008); Clayton (2010); Fraser and Bugnyar (2010) 
401 See, for example, Emery (2004); Clayton and Emery (2005); and Clayton (2010). 
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Both, child A and B are fully comparable; both are half-orphans without any further 

brothers or sisters. However, their mothers differ. While the mother of child A is a 

“normal” loving mother, the mother of child B is permanently and severely brain 

damaged and without any sentience after a car crash. Which child would you save? 

Of course, this is a horrible situation, which no one likes to decide. Yet, doctors have 

to make such decisions regularly. To avoid any misunderstanding: Both children 

and both mothers possess moral considerability and intrinsic value equally. None-

theless, I argue, things vary to the effect that one harm done is (prima facie) worse – 

in this case, focusing on the sentience criterion alone, the likely inexpressible grief 

the “normal” mother would suffer from. Such an intensive suffering can easily be 

equated with intensive harm. The permanently and severely brain damaged 

mother, to the contrary, is probably unable to suffer in this regard as a human indi-

vidual and, thus, cannot be harmed as much from the sentience criterion perspective 

(although, admittedly, from the genetic perspective) as the “normal” mother can be. 

In addition to the pain susceptibility criterion, animals, especially mammals, are 

much closer (genetically) related to us than plants. This entails that, prima facie, 

most people of the world should follow a vegetarian diet, that is, eat cauliflowers 

instead of cows, raisins instead of rabbits, berries instead of bears, and cattails 

(which are edible) instead of cats. Of course, such a vegetarian or even vegan diet is 

not morally mandatory in all situations and all over the world (think of the Inuit 

and the Bushmen or the above stated “getting-lost-in-Yakutia” example). Both, 

plants and animals, should be morally considered equally, both possess the same 

intrinsic value. In this “what-should-we-eat” example, we are not arguing that 

plants have no or lesser intrinsic value but that, on a second level, we have to decide 

which action should be followed by less harm done. In many (if not even most) 

cases, a vegetarian diet is followed by less harm done overall. However, quite some 

situations exist where the killing of other animals for our personal survival could 

mean a lesser overall harm compared to a vegetarian diet. Compare, for example, 

with the very thought-provoking publications of Davis (2003) and Kerasote (1993). 

The last morally relevant criterion for decision-making in relation to entities that 

we should preferably try to save in a 1-to-2-situation on the species level will be dealt 

with in the following chapter, namely, whether the respective species fulfills a signi-

ficant role or function in its ecosystem.  

4.3.7. The moral significance of the ecosystematic role of species 

The following argumentation in favor of the moral significance of the ecosystematic 

role of species is in great parts an indirect one to the effect that one harm done might 

bring about a cascade of additional harms. Where this is potentially the case, we 

should prefer those species in 1-to-2-situations to “go overboard” that will bring 

about less harm “overall”. The moral significance of the ecosystematic role or func-

tion of a species is related to the overall harm which is inflicted upon many more 

entities if, for instance, a so-called “keystone species” were brought to (or at least 
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close to) extinction. It is the trickle-down402, knock-on403, or cascading/cascade404 effect 

that this act would entail. This point is so obvious that, in principle, little more has 

to be said about the moral relevance of the ecosystematic role a species plays. But 

for those unfamiliar with ecology I will briefly sketch the idea of it.  

Although all species play ecological roles (Kaiser and Jennings 2001, p. 344), key-

stone species are such species, which have profoundly strong interactions in their 

communities; they have a disproportionately large impact on them, especially on 

the persistence of other species.405 Keystone species, therefore, have a greater role in 

maintaining an ecosystem’s structure and function. The removal or extinction of 

keystone species has strong effects on community diversity, composition, and a 

system’s ecological balance – and could finally lead to the collapse of the community 

structure or the ecosystem and, subsequently, to numerous species losses.406 If key-

stone species are lost, they can take many other species with them (Mills 2007, p. 

281). The examples of keystone species in the next part will help to clarify the idea.407 

Examples of keystone species 

After the carnivorous sea star Pisaster ochraceus was experimentally removed from 

its community or “ecosystem”, the dominant prey mussel species increased in abun-

dance, dominated the site, and competitively excluded other species, leading to the 

local loss of seven out of 15 species.408 So, the starfish played a significant role in 

                                                 
402 Sheppard et al. (2005, p. 19); Thrower (2009, p. 327) 
403 Kaiser and Jennings (2001, p. 347); Redford and Feinsinger (2001, p. 386) 
404 Redford and Feinsinger (2001, pp. 371f.); Groom (2006, pp. 72f.); O’Brien et al. (2006, p. 436); 

Pringle (2008); Peres (2010, p. 115) 
405 They were, thus, also called “strong interactors” by some authors like MacArthur (1972, cit. in 

Mills et al. 1993, p. 221 and O’Brien et al. 2006, p. 436). 
406 Bond (1993, p. 237); Primack (2002, pp. 45, 53); Sinclair et al. (2006, pp. 368, 395); Mills (2007, p. 

281) 
407 Note that a species “may not be a keystone yet can be essential to the survival of other species if 

it has closely evolved associations with those species” (Sinclair et al. 2006, p. 370). Predominant 

entities of ecosystems or communities like kelp, Douglas firs, and corals might be preferably 

called “dominant” species instead of “keystone” species since dominant species “determine the 

structure and function of the ecosystem” (Sinclair et al. 2006, p. 368; see also deMaynadier and 

Hunter 1997, p. 70). In contrast, keystone species are usually those, which have considerable 

influence despite the fact that they are relatively rare (ibid.). Irrespective of the terminology, the 

principle is the same for both species’ groups in relation to the moral relevance of preferential 

consideration insofar as both types of species may have an especially large impact on entire 

communities (Campbell and Reece 2002, p. 1183). Although O’Brien et al. (2006, p. 436) point out 

that “both keystone and dominant species are strong interactors” so that “strong interactor” 

might serve as the better overarching term for what I am intending to explain, I stick to the 

“keystone” terminology for practical reasons. The reason is that the term “keystone species” is 

well known in the public and is sometimes already used as a term, which also includes “dominant 

species”. 
408 Paine (1966, cit. in Hunter 1996, p. 52); Paine (1969, cit. in Mills 2007, p. 281); Paine (undated, cit. 

in Campbell and Reece 2002, p. 1184) 
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keeping the mussels in check and maintaining the balances on which the seven lost 

species depended. The starfish are key for many other species within the community 

or ecosystem. Therefore, they are called keystone species. 

Sea otters (Enhydra lutris) of the North American Pacific can limit the density of 

sea urchins (Strongylocentrotus ssp.) that – in turn – eat kelp. However, if the sea 

otters are taken from the community (for example, by hunting them for their furs), 

sea urchins rapidly multiply and demolish the kelp which harbors many other 

organisms that depend on it (Mills 2007, p. 281). Consequently, entire kelp bed 

ecosystems have disappeared409 – and, with them, a large set of dependent species 

(Hunter 1996, p. 208; Smith and Smith 2006, p. 340). 

Prairie dogs (Cynomys spp.) also play a significant role in their ecosystem. For a 

number of predatory species (including endangered ones like the black-footed 

ferret), they 

“serve as prey (…), dig burrows that are used as nest sites and shelter for both 

invertebrates and vertebrates, and alter nutrient cycling, plant species composi-

tion, and plant structure through their grazing” (Mills 2007, pp. 282f.).410  

Some of these roles are only minimally carried out by other species (ibid.). Approxi-

mately 170 species of vertebrates alone, not to mention a number of insect and plant 

species, rely to some degree on the prairie dogs’ activities for survival (Catling 2001, 

p. 11). Yet, largely as a result of prairie dog eradication programs, these rodents have 

declined as much as 98% throughout North America since the turn of the previous 

century, followed by “degraded diversity on those prairies, and several species 

depending on prairie dogs have achieved listing status under the Endangered 

Species Act” (Miller et al. 1994, p. 677). Some scientists like Catling (2001), thus, take 

prairie dogs “as a good modern example” of a species that has been widely extir-

pated and “the decline of which has resulted in decline and endangerment of 

several other species” (ibid., p. 11).411 The prairie dog of the North American prairie 

ecosystem is of close resemblance to the Tibetan plateau pika (Ochotona curzoniae) 

as a keystone species to the effect that the plateau pika, inter alia, makes burrows 

that are the primary homes to a wide variety of small birds and lizards; moreover, 

it also serves as the main prey for most of the predatory animals on the plateau.412 

The wildebeest (Connochaetes taurinus) has significant effects on the prevalence 

and abundance of other species like lion and spotted hyena, dicotyledonous herbs 

and butterflies (Sinclair 2003, p. 1736). It is, thus, seen as “the keystone that 

                                                 
409 At least: have been gravely damaged (Primack 2002, p. 44) or have “change[d] the nature of that 

entire marine landscape” (Redford and Feinsinger 2001, p. 373). 
410  See, also, Hunter (1996, p. 269); Kotliar et al. (1999); and Catling (2001, pp. 10f.). 
411 Kotliar et al. (1999) caution that the influence prairie dogs have on prairie vertebrates may be less 

than previously suggested; nonetheless, due to its overall significant ecological role, the authors 

argue for continuing labeling prairie dogs as keystone species.  
412  Smith and Foggin (1999, p. 235); Lai and Smith (2003); see also Delibes-Mateos et al. (2011) for a 

review concerning the role of rabbits, prairie dogs and plateau pikas as keystone species. 
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determines the rest of the Serengeti ecosystem” (Mduma et al. 1999, p. 1102).413 

Compared to the loss of the black rhino (Diceros bicornis) and the wild dog (Lycaon 

pictus), the conservation consequences from the loss of wildebeest as a keystone 

species in Serengeti would be disproportionately greater because the former species 

have occurred with little impact on the system (Sinclair et al. 2006, p. 369).  

Up to 300 species of insects can depend on a single species of tree or shrub 

(Williams 1998, cit. in Catling 2001, p. 11). Therefore, the loss of a single woody plant 

species can be followed by a cascading effect extinguishing many hundreds of addi-

tional species.  

Pollinating species like bees, moths, flying foxes (a bat family), and humming-

birds can function as keystone species as well because many pollinated plant species 

depend on their services – often in a mono-specific way, that is, depending on the 

services of a single, highly adapted (and/or co-evolved) pollinator species. For 

example, a single nectar-feeding bat family (Phyllostomidae) is responsible for the 

fertilization of over 500 plant species (Chardonnet et al. 2002, p. 36). Flying foxes of 

the family Pteropodidae are the primary pollinators as well as seed dispersers of 

many tree species – including economically important ones (Primack 2002, p. 54). 

For particular plant species, hummingbirds are the sole pollinators (Mace and 

Collar 2002, p. 70). Special adaptations to attract specific insect pollinators can be 

found in many tropical flowers (Sinclair et al. 2006, p. 370). In Hawaii, for example, 

“a whole group of plants, Hibiscadelphus, have become extinct, or nearly extinct, 

after the extinction of their honeycreeper pollinators” (ibid.). A South African 

butterfly, Meneris tulbaghiae, exclusively pollinates 16 species of some of the most 

spectacular irids, amaryllids, and orchids from the Cape region (Bond 1993, p. 245). 

An elimination of this butterfly species could lead to the gradual loss of this group 

of dependent species (ibid.). 

As many as 97% of all tree, woody liana and epiphyte species of tropical forests 

bearing fruits and seeds are extremely dependent on large, seed-dispersing verte-

brates that are morphologically adapted to endozoochorous dispersal, that is, that 

the seeds have to pass through the gut of an animal before being able to germinate 

(Peres 2010, pp. 116f.). For example, one group of important large seed dispersers 

are the primates. Spider monkeys (Ateles spec.) in Surinam, for instance, most likely 

serve as the single dispersal agent for various tree species (Redford 1992, pp. 418f.). 

A similar pattern has been shown for woolly monkeys (Lagothrix spec.): Plentiful 

plant species experience severely altered seed dispersal patterns in the absence of 

this primate species (ibid.) that have been hunted down. Peres (2010, p. 117) reports 

that, compared to non-hunted forests, the likelihood of effective dispersal of large-

seeded endozoochorous plants by large-bodied primates may decline by over 60% 

in persistently hunted forests of the Amazon region, where these primates are 

severely reduced in numbers or even driven to local extinction. Other estimates 

predict that due to overhunting in the forests of central Africa and Sarawak “(l)arge 

                                                 
413  See also Ottichilo et al. (2001, p. 272) and Sinclair et al. (2007, p. 585). 
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carnivores will decline as their prey species become scarce, and forest composition, 

structure and biomass will be irreversibly changed when the animals that disperse 

the seeds of 80% of tree species no longer exist” (Wilkie et al. 2002, p. 6).  

As a final example, take the elephant. Elephants are considered keystone species 

because they play a pivotal role as habitat engineers in structuring both plant and 

animal communities and in dispersing tree seeds.414 Many tree or woody species 

depend on elephants that disperse their seeds and/or facilitate the germination of 

the seeds which pass through the gut of the elephants and which are subsequently 

deposited in the elephant’s dung.415 In the forests of West Africa, for example, up to 

30 percent of the woody species require elephants to help with dispersal and germi-

nation (Chardonnet et al. 2002, p. 36; Stephenson 2007, p. 5). A drastic decrease in 

some species of forest trees is, hence, expected if elephants disappear (ibid.). By 

damaging trees of the African savanna and so increasing its structural complexity, 

browsing African elephants can also have positive effects on other animals through 

facilitating the redistribution and availability of browse (Kohi et al. 2011) and 

through creating refuges for other animals. For instance, it has been revealed that 

local densities of lizards increased with local densities of elephant damaged trees 

(Pringle 2008, p. 27). Elephants are, thus, also called “ecosystem engineers” (Wright 

and Jones 2006, cit. in Pringle 2008, p. 26).416  

However, the roles that species sometimes play in ecosystems are not necessarily 

in favor of ecosystems. In close connection to the invasive species chapter above, 

consider here the rabbit as one example. According to Starr and colleagues (2006, p. 

837), the nowadays existing 200 to 300 million European rabbits (Oryctolagus cunicu-

lus) in Australia originate from two dozen imported animals that were released in 

the middle of the 19th century by a landowner in northern Australia. Today, these 

hundreds of millions of rabbits have “caused the decline of native wildlife”, “are 

wreaking havoc with the vegetation in Australia”, and are turning “shrublands as 

well as grasslands into eroded deserts” (ibid.). Therefore, it does not come as a sur-

prise that Starr and colleagues (ibid.) entitle a chapter of their biology book “The 

rabbits that ate Australia”. In sum, introduced rabbits have caused tremendous 

negative effects to the previously prevalent ecosystems of Australia. 

                                                 
414  Smith and Smith (2006, p. 340); Blanc et al. (2007, p. 3); Stephenson (2007, p. 18) 
415 Dublin and Niskanen (2003, p. 20); Timberlake and Childes (2004, p. 480); Balfour et al. (2007, p. 

27) 
416 Of course, the effects of elephants on habitats and other species can also be detrimental if confined 

to too small an area resulting in the occurrence of high elephant densities (Blanc et al. 2007, p. 3; 

O’Connor et al. 2007; Stephenson 2007, p. 5). In the South African ‘Addo Elephant National Park’, 

for example, their “herbivory is apparently responsible for a significant reduction in plant rich-

ness, especially among the regionally rare and endemic small succulent shrubs and geophytes” 

(Landman et al. 2008, p. 51). It has to be highlighted, though, that elephant browsing and the 

resulting damage is often nonlethal to mature trees and only occasionally kills them (Pringle 2008, 

p. 28). The reason for the regularly portrayed negative influence of elephants on ecosystems 

might be a result of the slow wood decay in semiarid areas, so that the visible ecosystematic 

modifications due to elephants’ activities last for years to be reported about (ibid.). 
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Would the proposed ethical theory collapse if the keystone species concept 

turned out to be untenable? 

To make the example of the keystone species more vivid, consider the following, 

hypothetical situation in which we could raise funds to save either the African ele-

phant or a plume moth (Pterophorus pentadactyla, Emmelina monodactyla) species. The 

ecosystematic role criterion in isolation would urge us to let the moth species go 

overboard the hypothetical conservation lifeboat. The reason is that these moths 

play hardly any “significant”, “calculable” ecosystematic role.417 The disappearance 

of such a moth species would not harm many other individual entities let alone 

species and would not lead to ecological trickle-down, cascading, knock-on effects. 

As has been described above, the contrary is true for the elephant species. 

It has to be emphasized again that I do not argue in favor of the specific ecological 

concept (in this case, the keystone species concept) but, instead, in favor of the idea 

that harming one species (for example, by eradicating it by overhunting) can lead 

to a cascade of further harms (species’ extinctions). The concept of the keystone 

species is, despite its apparent clearness, quite ambiguous in its details (see, for 

example, Mills et al. 1993; Gorke 1999, pp. 143f. and 2003b, pp. 149ff.). However, this 

poses no problem for my theory and examples, respectively, since I do not derive 

any moral conclusion from the concept but, to the contrary, take the keystone 

species as an example to clarify my intended point. I have a moral point to make 

and try to fill the idea with ecological ideas – not vice versa. No naturalistic fallacy 

is, thus, committed. As far as I can see, no part of my work will break down if it 

could be shown that the keystone species concept turns untenable. 

                                                 
417 Dahl (1984, cit. in Hauskeller 2001, p. 124); Dahl (1989, cit. in Gorke 1999, p. 157 and 2003b, p. 164); 

Dahl (2006, p. 87) 



 

 

5. The (gene-)interest-based ethical theory 

5.1. Synopsis and comparison with related theories 
 

“The prospect of a moral gene-centrism is a serious threat  

to any environmental ethic” (Agar 2001, p. 71). 

I hope that it has been sufficiently shown that a “genetification” of ethics (that is, a 

gene-perspective on ethics) is not such a nightmare, as it may seem at first sight – 

and what Nicholas Agar seems to have in mind. In this chapter, I will summarize 

the key steps I took to come to the expressed position presented in this work. 

I began this work stating that the most fundamental ethical rule is the rule of 

nonmaleficence, namely: Do not harm! This rule, of course, has to be taken as a prima 

facie rule since we, for one, have to eat and, by doing so, daily harm other beings. In 

addition, if we were, for example, involved in a mortal combat, it would not be 

morally wrong to protect our own lives – even if this involves harm to the attacker. 

In a second step, I argued that those entities can be harmed that are inherently goal-

directed – in other words, that possess a telos. This is the classical path of biocentrism 

as, for instance, has been argued for by Paul Taylor (1989). That entities are goal-

directed has been taken to be tantamount to the statement that these entities “have” 

interests – including the notion that something might be in an entity’s interests. The 

environmental ethical position defended in the present work can be most appro-

priately termed as teleonomo-interestcentrism (see Chapter 5.2. below). 

However, by further scrutinizing which entities are really harmable and which 

entities are goal-directed and by applying findings from evolutionary and biological 

theory, I came to the result that it is mainly genes that are the “real” entities that are 

harmable and goal-directed. That means that all moral agents should take genes 

into moral consideration. Yet, single genes as such can hardly be morally considered 

directly since they “work” and “act” in and through individual organisms and not 

as organism-independent entities. Without the individual organisms, genes cannot 

survive on their own. It, thus, makes much more sense in practical daily life to 

consider entire organisms instead of single genes. In theory, though, most organ-

isms can be seen as being mainly driven by their genes. Organisms are largely 

programmed to do everything necessary to stay in existence, to survive, and to hand 

on their genes successfully – either by proliferating themselves or by helping close 

relatives that carry a comparable set of genes. The proliferation can be successful by 

various “techniques” – for example, by either producing as many descendants as 

possible (that usually have a relatively small chance to reach sexual maturity to 

proliferate themselves) or by producing few descendants (that have a much greater 

probability to reach sexual maturity). Some organismic entities, however, especially 

such “higher” animals as human persons, develop their “own” goal-directedness 
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that does not necessarily equal the interests of their genes. Entities with such a goal-

directedness that is “uncoupled” from that of their genes to some extent have to be 

(qua goal-directed individual organism) morally considered as well. Nonetheless, 

the interests of genes and organism usually converge: individual organisms try to 

survive – as do genes. For example, most people like to have children. By raising a 

family, the interests of these people as well as of their genes simply concur.  

An advantage of the here proposed theory is that the moral relevance of future 

generations and species can be easily justified from a gene’s perspective. Many ethi-

cal theories have difficulties with providing good reasons why future generations 

and species should (further) exist. What would be wrong with placing a time bomb 

into a kindergarten that will explode in, say, 200 years? What would be wrong with 

letting species go extinct (including our own species, Homo sapiens) by administer-

ing a substance that – after a couple of generations – makes all members of that 

species infertile? From a plainly individualistic perspective – hardly anything.  

Summing up the above, genes, individual organisms, future generations, and 

species should be directly morally considered. Concerning ecosystems, I have some 

theoretical troubles with including them into the category of directly morally consi-

derable entities. For me, it is predominantly the goal-directed, usually biotic parts of 

the ecosystems (namely, their genes and organisms) that are directly morally consi-

derable. It is less the abiotic parts like rocks and rivers as such because these are 

neither inherently goal-directed nor harmable in themselves. In brief, it is the “bio” 

and not the “geo” in the biogeocoenosis that has to be directly morally considered. 

However, despite not taking ecosystems into direct moral consideration, their impor-

tance and indispensability for all the goal-directed, harmable entities that live in and 

depend on the ecosystem has such a tremendous moral weight that even an indirect 

moral consideration of ecosystems should be taken to possess absolute moral 

primacy. It is simply impossible to damage an ecosystem without harming all the 

numerous goal-directed, harmable entities at the same time that are living in the 

ecosystem and that quite often exclusively depend on its further existence. 

Concerning the question of whether my developed environmental ethical theory 

is egalitarian or gradualistic, I argued that no ethical theory can convincingly exist 

without including both approaches. I reasoned that, on the first level of morality, 

we should argue in an egalitarian way. Unfortunately, moral conflicts are abundant 

– not only concerning biodiversity conservation. We often (usually daily, for exam-

ple, in questions concerning our diet) have to choose between harming either entity 

A or entity B. In such cases, which I call 1-to-2-situations, a strictly egalitarian theory 

would be no real and guiding help. Therefore, on a second level of morality, we have 

to include additional criteria that help to minimize the overall harm done to those 

entities that can be harmed.  
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Ethical toolbox 

For these criteria to be objective, universalizable, and thus moral, I applied several 

ethical principles that are widely used and accepted in ethics: 

 the principle of proportionality, 

 the principle of impartiality, 

 the principle of self-defense, 

 the principle of (formal) equality, 

 the principle of common entitlement, 

 the principle of universalizability, and 

 the ought-implies-can principle. 

The morally relevant criteria for a fair resolution of moral conflict situations that I identi-

fied and which help to minimize the harm done in 1-to-2-situations are: 

 (phylogenetic) nearness, 

 endangerment/threat, 

 r- or K-selected species, 

 evolutionary distinctiveness, 

 bauplan and ability to regrow and to regenerate, 

 pain-susceptibility, and 

 ecosystematic role of an entity (“keystone species”). 

The ethical principles and criteria above together provide an ethical toolbox that can 

help us resolve moral conflict situations in a just way. Concerning the presented 

criteria, it is, for example, possible to argue that one should preferably kill an 

individual of an abundant species instead of an individual of an endangered species 

if one has to kill either entity A or B. Despite the fact that the proposed theory 

“directly” and equally morally considers (among others) all living entities, it is not a 

misanthropic one. Reasons were provided for why a human should be prima facie 

saved in a moral conflict situation instead of a worm although both possess the same 

intrinsic value. By applying the above named common ethical principles, I trust that 

I have provided logical, objective, universalizable, that is, moral reasons for the listed 

conflict resolution criteria – and not a mere justification of “normal” gut-feelings. 

Although it is mandatory that moral conflict resolution criteria are logical, objective, 

and universalizable, I am quite satisfied with the fact that the reasons provided 

reflect most of the intuitions and arguments of conservationists. The here portrayed 

“gene-centric” environmental ethical theory provides, in sum, plenty of reasons and 

arguments for biodiversity conservation, for protecting genes, organisms, species, 

and ecosystems alike – without neglecting the needs of humans. I hope to have 

shown in this work that, therefore, Agar’s preceding statement that “(t)he prospect 

of a moral gene-centrism is a serious threat to any environmental ethic” (Agar 2001, 

p. 71) is refuted. 



240 

 

 

As has already been noted in the introductory part of Chapter 2.1., my thoughts 

have been highly influenced by the writings of Paul Taylor, Martin Gorke, Lawrence 

Johnson, and Holmes Rolston. In the subsequent part, I will summarize where and 

how I differ from their environmental ethical positions. 

The environmental ethical position I defend is one close to Paul Taylor’s (1989) 

form of biocentrism. It is, though, not identical since I make some significant dis-

tinctions. For one, it is not necessarily limited or restricted to biotic entities alone. 

Instead, following Taylor himself, it is restricted to those entities with an inherent 

telos. These are usually living beings, but not necessarily so. Additionally, in contrast 

to Taylor, my developed theory is not only focusing on single living organisms. On 

its straight theoretical level, I also consider genes as teleonomic entities and, conse-

quently, take their interests into direct moral consideration. This step opens the 

theory for morally considering as well organisms, future generations, and species. 

Unlike Taylor, the present work opts for an “openly admitted”418 two-level ethic. 

This implies that there is not just a single egalitarian moral level where one can act 

either morally right or wrong but that two levels exist. I argue for a two-level ethical 

conception since many cases happen day by day, where a mono-focused egali-

tarianism has serious argumentative problems in relation to guiding people. First, 

if we fail – for whatever reasons – to act in accordance to the morally mandatory or 

right on the first level, we nonetheless have (and should have) a “possibility” to 

choose among morally right and wrong actions on a second, relative level to lessen 

moral wrongs and to lessen harm. This thinking does not openly argue for a relative 

ethic per se but legitimizes its application only in situations of severe moral conflict. 

Second, if we have the chance (using a trolley example) to throw the switch to either 

save X or Y, a strict egalitarian like Taylor would have to flip the coin even if entity 

X were an elephant and entity Y a grass, fungus, or bug. Moreover, Taylor would 

have to throw the switch in the direction where one elephant instead of two beetles 

are killed by the downwards running trolley. 

Contrasting Taylor’s thoughts, I argue that an explicit “biocentric outlook on 

nature” is neither necessary nor mandatory. Finally, I disagree with Taylor to the 

effect that not all four of his basic prima facie principles or rules of duty to the non-

human natural world are necessary. Taylor’s so-called “Rule of Noninterference” 

(that is, the duty to refrain from constraining organisms and to allow them to seek 

unhindered self-realization) can be subsumed under the central “Rule of Nonmale-

ficence” (that is, not to harm any particular organisms). This is the case because 

hindering entities in seeking their self-realization prima facie means harming the 

respective entities in reaching their own goals. Thus, such a separate duty seems to 

be redundant. The same can be said concerning Taylor’s “Rule of Fidelity” (that is, 

not to break a trust placed by a wild animal in a human) which can be, hence, 

                                                 
418 It can be argued that Taylor tries to soften his strict, egalitarian, deontological biocentrism 

through the backdoor by introducing the principle of “minimum wrong” despite the fact that this 

is not fully supported by his own theoretical, thoughtful argumentation. 
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skipped altogether as well.419 Furthermore, this rule does not really make sense in 

relation to many forms of morally considerable living beings like bacteria, plants, 

fungi and the like. The “Rule of Restitutive Justice” implies that we have a duty to 

make good wrongs done to individual organisms through human action when one 

of the other three duties has not been followed. This rule is reasonable and “legiti-

mate” to argue for – although I prefer to take it as a duty when dealing with “priori-

ty principles for the fair resolution of conflicting claims” (Taylor 1989, pp. 263ff.). In 

sum, I argue that a duty of nonmaleficence is the central and only necessary rule.  

The presented environmental ethical theory has a significant overlap with Martin 

Gorke’s holistic theory (for example, with his 2006 and 2010 publications). Overlap 

exists concerning the following main arguments: 

a) The so-called moral “burden of proof” lies upon those who argue for an exclu-

sion of specific entities from the moral community. 

b) An ethical theory without any guiding ability in moral agents’ day-to-day 

actions resembles a stillbirth from the ivory tower. For an ethical theory to 

provide guidance, it is very difficult (or even impossible) to circumvent a two-

level ethic with an egalitarian conception on the first level and a relative con-

ception on the second level. 

Dissent with Gorke, however, occurs in my theoretical conception that I consider the 

nonmaleficence- and non-harm-criterion, respectively, as key to ethics – and not the 

existence-criterion. Taking the non-harm-criterion as set, it is interests, which ought 

to be morally considered. As a result, I do not morally consider ecosystems, Mars’ 

mountains, rivers, and rocks directly.420 On a practical conservation level, though, 

this difference seems to be negligible since every ecosystem consists of so many 

directly considerable entities that depend on the ecosystem and its constituents that 

every damage done to the ecosystem will necessarily harm a multitude of teleono-

mically organized, harmable entities. Therefore, especially considering and admit-

ting limited temporal, personal, and financial means, it would be wise to try saving 

ecosystems instead of all the millions of single, morally considerable entities living 

in the system. From that perspective, I am favoring a holistic point of view in the 

field of conservation as well … yet, a practical one, not an ethical one. I am not aware 

of significant ethical problems in conservation with which Gorke’s holism and my 

proposed theory might collide. 

I strongly follow Lawrence Johnson to the effect that the term “interest” makes 

sense even beyond its application in relation to rational humans and sentient beings, 

respectively. I do not fully agree with Johnson, however, in that ecosystems possess 

                                                 
419  See also Gert (2004, p. 29) concerning this point: “It is doubtful that one can even break promises 

to animals or cheat them, and even if one can, it seems that there is nothing immoral about doing 

so unless (…) some harm is caused”. 
420  It has to be emphasized again, that Gorke himself agrees that the just named entities do not 

possess a telos and that they indeed cannot be harmed as such (see, for example, Gorke 2010, pp. 

121f.). 
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interests – and the reasoning he provides for this. Admittedly, I am not absolutely 

clear in matters of this topic. I leave the question open whether ecosystems might 

possess interests “directly-indirectly” via their constituent genes (as I reason for in 

relation to species). In addition, the way Johnson argues for the moral consider-

ability of species is not the same path of reasoning I follow because Johnson takes 

species to possess interests on their own while I consider species as a means for 

genes to uphold a proven gene pool. Finally, while I strongly argue for the interests 

of genes, Johnson does not focus on genes as having interests at all. 

Holmes Rolston, III, is one of the very few environmental ethicists who emphat-

ically morally considers genes (Rolston 2006). He also argues for the direct moral 

considerability of organisms and species – as I do. Yet, the reasons provided are 

partly different in detail. For instance, Rolston interprets species as “a kind of 

individual, historic lineage over time” (Rolston 1988, p. 149) whereas I consider 

species foremost as “devices” that protect the genetically inherited integrity of 

harmonious, well-balanced, and successful gene pools by preventing their breakup. 

Nonetheless, Rolston as well as myself interpret genes as entities within which is 

coded the telos which emanates into organisms and species. Moreover, both, Rolston 

and I, acknowledge the moral importance of ecosystems although neither of us 

assign intrinsic value to them. Whereas Rolston coins the term “systemic values” in 

view of ecosystems, I leave the question open. As a minimum conclusion, I consider 

ecosystems “as such” to possess such a tremendous amount of instrumental value 

for all the teleonomically organized entities that live in, depend on, and make up 

the ecosystem that it is practically irrelevant whether ecosystems possess values 

intrinsically or not. Their moral importance is so huge that we should predomi-

nantly take them into our moral deliberations and practical conservation work. 

However, I do and would not create a new type of value to highlight this. 

5.2. Biocentrism? Genecentrism? Conato-interestcentrism? 

How to name the presented theory 

Concerning terminology in environmental ethics 

What should the environmental ethical theory that I have presented in this work 

finally be called? Which of the classical environmental ethical positions do I, in sum, 

follow? Does the work resembles anthropocentrism, pathocentrism/sentientism, 

biocentrism, ecocentrism, or holism? The answer is that my proposed theory does 

not really fit into the prevalent terminology. Before explaining why, let me briefly 

state some critique concerning the widely used terminology of environmental ethi-

cal theories.  

The nowadays-common usage of terms such as anthropocentrism, sentientism, 

biocentrism, ecocentrism, and holism refers to different things. It is a perplexing 

terminological mixture of, on the one side, using morally relevant criteria in the term 
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and, on the other side, using the group or class of entities that possesses a morally 

relevant criterion. In more detail, these terms refer either to the “physical” group or 

class of entities within the moral community (“anthropo-” → humans; “bio-” → living 

organisms; “eco-” → ecological wholes like ecosystems and species) although the 

criteria or properties for justifying their inclusion into the moral community is anoth-

er one. In the case of anthropocentrism, for example, it is rationality, the ability of 

using language, or self-awareness; in the case of biocentrism, it is usually a recogniz-

able telos or conatus. Alternatively, they refer to the property, which makes the enti-

ties “fit” into the group of entities deserving moral considerability (“sentio-” → able 

to feel and experience; “patho-” → able to feel pain). The term “holo-”, emphasizing 

moral considerability for wholes, stands a little bit apart from the two ways of 

grouping referred to above. Ethical holists like Gorke (2003b, 2010) usually consider 

everything that exists as deserving moral considerability; therefore, the criterion of 

moral considerability is existence.421 The point I am trying to make is that we are 

mixing up a) morally relevant properties and criteria, respectively, and b) group-

togetherness in the commonly used environmental ethical terminology.422 I, thus, 

suggest that out of reasons of consistency we should either solely make use of the 

morally relevant properties and/or criteria which make the entities part of the moral 

community (A), or we should consistently and solely use the group names to refer to 

those entities that are usually thought of as possessing the morally relevant criterion 

(B). 

Concerning the first variant (A): Using primarily the morally relevant properties 

or criteria which make the entities part of the moral community would require us to 

preferably use terms like self-awarenesscentrism, ratiocentrism (Callicott 1999, p. 

251; ECNH 2008, p. 12), linguocentrism, conativism423/conatocentrism/teleonomo-

centrism, or existocentrism.424 In part, we might even better refer to the more semi-

nal or primary criterion of “interests” as the property of the carriers who deserve 

                                                 
421  It might be added that usually a kind of “natural” existence is meant, thus excluding Bugs Bunny, 

Donald Duck, King Kong, Lucky Luke, and the like. “Natural”, in this context, should be under-

stood in the meaning of Keekok Lee’s (1999, pp. 82ff.) “naturenh” (for non-human nature) or 

“naturefa” (for nature as the foil to the artefactual), not in the meaning of her “naturec” (for cosmic 

nature). 
422  See also von der Pfordten (1996, pp. 59f.) who makes the same point. 
423  Callicott (1998, p. 465) already mentioned the term “conativism” as resembling sentientism with-

out consciousness, that is, something we usually call “biocentrism”. 
424  I leave it open whether we should call our theories “-centrisms” or, as Samuelson (2008, p. 68) 

argues for, “-considerisms”. (It would be thus “life-considerism” instead of “biocentrism”.) The 

reason for Samuelson’s move is that even biocentrically-orientated humans can see themselves 

as humans in the center of the bio“centric” theory. A theory called life-considerism would fit 

better to that constellation: humans can still be in the center of morality, though, all living entities 

ought to be morally considered – without putting them into the absolute center of our ethical theo-

ry and without neglecting our own, i.e., human moral centeredness. Dietmar von der Pfordten 

(1996) takes a similar step by questioning the “-centrism” terminology. Instead, he introduces the 

“-relationality” terminology and prefers, for example, terms like “anthroporelationality” to 

“anthropocentrism” (ibid., pp. 20f.).  
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moral considerability because of its central position in ethics. As has been already 

shown in Footnote 91 of this work, many sentiocentrists (for example, Singer, De-

Grazia, and Rollin), some biocentrists (like Attfield), and some ecocentrists/holists 

(like Johnson) refer to interests as the morally relevant criterion. What makes them 

differ is how they interpret interests and how they think interests are best recog-

nized. So “interests” are a prevalent moral criterion for anthropocentrists (like the 

early Frey (1979, 1980)), as well as sentiocentrists, biocentrists, or even ecocentrists/ 

holists. We might incorporate these similarities and separate them subsequently by 

what differs in using these terms of entities’ inclusion into the moral community. 

We may, thus, divide interestcentrism into its more anthropocentric form (that is, 

into self-awareness- or preference-interestcentrism), into its more sentiocentric form 

(that is, into sentio-interestcentrism),425 and into its more biocentric form as presented 

here by myself: into conato-interestcentrism or teleo(-nomo-)interestcentrism). Espe-

cially in the case of biocentrism, such a move would help to prevent the somehow 

implicit naturalistic fallacy. Our minds should be open for the idea that there might 

be entities with an inherent telos or conatus that are not living in the current under-

standing of ‘bio’ equaling life. For example, think about future abiotic machines or 

robots that are developing an inherent goal-directedness that has not been 

implanted into them by their creator or designer.426 Alternatively, consider extra-

terrestrial beings like Martians that do not fulfill our current criteria for “living” but 

that still have an independent, inherent goal-directedness. To keep these potential, 

goal-directed, harmable entities out of the moral community “because they are not 

living according to our stipulated criteria” is clearly a fallacy, especially if we 

beforehand define the relevant criterion to be telos or conatus and not life as such. I 

do admit, though, that such an equation is – at least in this day and age and in our 

daily lives – reasonable since we rarely get into moral conflict situations with non-

living, yet teleonomically organized entities … whether Martians, specific robots, or 

single genes. It is pretty safe to assume that almost all of our direct moral conflicts 

in our day-to-day life deal with weighing the interests of living entities. Despite this, 

we have to keep in mind, though, that the term as such should not principally 

preclude us from including non-biotic entities into our moral community as well. 

Concerning the second variant (B): Using primarily the morally relevant group-

togetherness (which makes the entities part of the moral community) would require 

us to use terms like “personocentrism” (including most, although not all, humans 

and probably some non-human entities like primates) or anthropocentrism and 

“humanocentrism”,427 respectively. In the same way, animal rightists/welfarists/ 

liberationists – in brief: animal ethicists – should refer to “primatocentrism”428, 

                                                 
425  By introducing the notion of an “emotocentric theory of interests”, Neill (1998), for instance, 

seems to already make use of such distinctions concerning interestcentrism. 
426  At this point, Pixar’s animated film principal performer WALL·E crosses my mind. 
427  Bekoff (2006, p. 35) uses this term. 
428  Bekoff (1998, p. 269) 
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“mammal(-o-)centrism” or “vertebrat(-e-/-o-)centrism” (or, even more broadly, 

“zoocentrism”) instead of sentio- or pathocentrism. Some authors already make use 

of variant (B) to the effect that they are partly referring to the sentiocentric position 

as zoocentrism or zoocentric429 or, more concrete, as mammal(-o-)centrism or mam-

mal(-o-)centric430. As has been pointed out by several authors,431 Regan’s ethical 

theory on animal rights might be better called an ethical theory on mammalian rights 

since Regan’s use of the term “animal” predominantly refers to mentally normal 

mammals one year or more in age (Regan 1983, p. 78). By additionally putting the 

animal’s age into context, some authors criticize Regan in that his theory, strictly 

speaking, only defends “post-pubescent mammal rights” (VanDeVeer 1995, fn 15). 

I admit that to call such a position “post-pubescent-mammal(-o-)centrism” would 

sound pretty awkward, strange, and clumsy. Moreover, it has to be noted that the 

group of animals Regan is arguing for deserving moral consideration and rights, 

respectively, that is, post-pubescent mammals, has to be understood as a minimal 

group of rights-deserving entities.432 That is, Regan does not dogmatically exclude 

any non-post-pubescent mammal per se and beforehand from his rights position but 

leaves it open to some point. Thus, it might be argued that Regan’s theory is more 

one concerning vertebrate rights. 

There are advantages and disadvantages for both suggestions, that is, for variant 

(A) and (B). The advantage of (B) is that laypersons can easily, at least: easier, grasp 

the content of such an environmental ethical theory. Making usage of the (A)-termi-

nology could (further) alienate laypersons from professional ethics. This could 

lower the potential power of environmental ethics as a normative institution in 

nature conservation because it is dependent on the layperson’s vote and political 

influence. The disadvantage of using (B) is that it is somehow too narrow and 

excludes some entities beforehand that might “deserve” moral considerability from 

the criterion-perspective. Moreover, as has just been argued above, (B) is commit-

ting a much more obvious “naturalistic fallacy” than (A). In the (B)-terminology, my 

environmental ethical standpoint might be called “gene-centrism” (Agar 2001, p. 

71). However, this would very much distract from the “real” point that is being 

offered since the proposed theory rarely boils down to the gene level in practice. 

Mostly, it deals with whole organisms or species, not just their genes.  

                                                 
429  See, for example, Verhoog (1992); Diamond (1997, p. 9); Callicott (1998); Fox (2003, p. 294); Reitan 

(2004); Waelbers et al. (2004); Callicott and Palmer (2005, p. 73); Carter (2005); Curry (2006, p. 44); 

Moriarty (2006); Petrini (2007); Verhoog (2007); De Vries (2008); Ott (2008, p. 46; 2010, p. 143); 

Perry and Perry (2008); Rossi (2008); and Nelson (2009). 
430  Diamond (1997, p. 9); Lee (1997, p. 400); Lee (1999, fn 13, p. 101); Palmer ([1994] 2003, p. 22) 
431  See, for example, Albright (1997); Lee (1997, p. 400); and Palmer ([1994] 2003). 
432  To cite Regan (2004, p. xvi) himself, “Where exactly on the phylogenic scale do subjects-of-a-life 

appear? I have always believed that no one knows the exact answer, and I personally have never 

tried to give one. Instead, I adopt a conservative policy by asking whether a line can be drawn 

that minimizes otherwise endless disputation. The line I draw is ‘mentally normal mammals of a 

year or more’ [Regan 1983, p. 78]. Wherever we draw the relevant line, these animals are above it” 

(emphasis in original). 
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I do prefer a clearer terminological usage within professional environmental ethics 

by pointing out the common criteria or properties instead of grouptogetherness. This 

is especially the case because I just could not fit in my own, within this work 

presented, environmental ethical theory in an adequate term under (B). Is it solely 

genes that count morally, so that it would be genecentrism? Or is it more like a 

“biocentrism plus species” theory because these “groups” would be the ones mostly 

considered under my ethical theory in practice and daily life? In addition, it is not 

clear whether the name of a theory should consist of only those entities that have to 

be considered “directly-directly” (see Box 6 above for this discussion) or also of 

those that ought to be considered “directly-indirectly”. The second point would 

make my presented theory called “gene-organism-species-centrism”. It should 

come as no surprise that I do not support such a term. That Callicott (1998, p. 465) 

also uses the umbrella-term “conativism” for environmental ethical theories such as 

Taylor’s (1989), Rolston’s (1988), and Johnson’s (1991) – instead of biocentrism – 

might indicate that he shares my view. Especially Rolston and Johnson are not easily 

fit into the “traditional” terminology of biocentrism, ecocentrism, or holism since 

important parts of their works are biocentric with an extension towards species and 

ecosystems. They are just as difficult to press into the “traditional” terminological 

scheme as myself and my theory, respectively. Johnson’s environmental ethical 

theory, which he presents in his ‘A morally deep world’ (1993), would clearly be 

named “interest(-o-)centrism” in the (A)-terminology. The way Johnson interprets 

interests, though, differs from the traditional usage of the term since he argues that 

– apart from “individual” organisms – species and ecosystems can also be legiti-

mately claimed to possess interests. That means that Johnson takes a comparable 

path to the one presented in this work in that he first takes the interest-criterion as 

“set” in ethics and then thinks about the question of which entities might possess 

interests more deeply. 

5.3. The (gene-)interest-based ethical theory – 

its practicability and applicability 

I do admit that the environmental ethical theory presented here is, to say the least, 

unorthodox. Why do I not stay with the “classical” biocentric view, which focuses 

on individual organisms only? Because of the species? Why do I not favor a holistic 

environmental ethical theory like that of Martin Gorke (2010)? Because of non-

harmable entities like stones that, then, also have to be morally considered? If it is 

hard to grasp the idea of what a “gene” really is, is it not even harder to imagine 

that genes are morally considerable entities? Are only trained biologists able to act 

morally due to their understanding of the r-/K- and fast-slow-distinction, the evo-

lutionary distinctiveness of species, the actual endangerment of species, the ecosys-

tematic “role” of species, and the phylogenetic nearness of the species to humans? 

Is not a theory like the one presented here foredoomed due to its strong scientific 
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eco-bio-bias? Should not “Ockham’s razor” with its principle of parsimony make us 

refrain from such a – for many people: (over-)complicated – theory?433  

I think not. I have presented a couple of “rules of thumbs” that make the biolo-

gically biased theory applicable in daily use like the one that we should preferably 

eat organisms of “fast” species (usually smaller organisms (Purvis 2001, p. 170)) 

instead of “slow” species (usually bigger organisms) and preferably plant species 

instead of animal species. I am aware, following Purvis (ibid.), that size and life 

history are not (and not always, respectively) totally coupled. For example, within 

birds, the quite big common merganser (Mergus merganser) has, especially for its 

size, a comparably short life span and an exceptionally high fecundity, whereas the 

tiny Costa’s hummingbird (Archilochus costae) has an astonishingly low fecundity 

and long interbirth interval (Jeschke et al. 2008, p. 3117). In general, however, body 

size is strongly correlated to the life histories of mammals (Gaillard et al. 1989, cit. 

in Dobson and Oli 2007, p. 297). In other words, apart from characteristics like de-

layed maturity, high juvenile and adult survival rate, low fertility, and long lifespan, 

K-selected, “slow” species, especially K-selected, “slow” mammalian species, are 

generally characterized by large body size (Dawkins 1982a, p. 289; Oli 2004, p. 451). 

In contrast, small size is a quality – among others – thought to be favored by r-

selection (Dawkins 1982a, p. 293). Because of this, without further detailed biolo-

gical information and as a first rule of thumb, we are morally on the safe side to 

choose individuals of smaller (that is, usually “faster”, more r-selected) species to “go 

overboard” in moral conflict situations instead of larger (that is, usually “slower”, 

more K-selected) ones. Following Purvis (2001, pp. 171, 179), large-bodied mammals 

– usually “slower”, more K-selected species – are especially vulnerable to overexploi-

tation because  

a) they need large home ranges,  

b) they face stronger hunting pressures due to their size,434 and  

c) they usually have relatively low rates of reproduction (for example, due to 

long gestation periods and long interbirth intervals) which makes them less 

able to compensate for higher levels of hunting.  

The size, home range, and rate of reproduction are all interrelated so that the link 

between body size and life history in mammals is important for conservation (ibid.) 

– and, consequently, also for moral conflict resolutions.  

I guess that it is far beyond everyday situations that we have to decide whether 

we should kill either an entity of an evolutionary non-distinctive but highly endan-

gered species or a very abundant organism of an evolutionary very distinctive 

species. In these rare circumstances, though, biologists and ecologists are well 

                                                 
433 See, for instance, Gorke (2003b, p. 200 and 2010, pp. 41ff.) who sticks up for the argument of 

Ockham’s razor.  
434  Larger animals are usually more easily spotted by hunters than smaller animals; in addition, they 

carry more meat (which hunters are mostly after) than smaller animals. 
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needed to give advice and insight. Yet, it has to be admitted that some form of 

flexibility needs to be built into any priority-setting procedure because there simply 

“are no unambiguous answers to the priority-setting process” (Mace and Collar 

2002, p. 73, emphasis in original) – neither in moral nor in conservation questions. 

In the following, a few examples shall portray the applicability of the above listed 

relevant criteria to resolve moral conflict situations to decide which entities of which 

species we should preferably save and which ones we should refrain from killing, 

respectively, if a choice is given. The preference, though, sorry for the repetition, has 

nothing to do with the intrinsic value of the respective entity which is equal in all 

(inherently) teleonomically organized entities. 

Elephant 

Phylogenetic nearness criterion: Without any other species to compare with, this 

criterion is hard to apply. Elephants are placental mammals that are genetically 

closer related to humans than, say, birds, insects, and plants but less related to 

humans compared to primates like chimpanzees. 

Endangerment criterion: Some populations of elephants are threatened by extinction, 

some are “only” vulnerable (Blanc et al. 2007; Blanc 2008). According to Choudhury 

and colleagues (2008), the Asian elephant is endangered. The African elephant 

species as such is “just” listed as vulnerable, although the Central African popu-

lation is classified as endangered (Blanc 2008). By how much the rampant poaching 

in recent years will change the “official” status in the IUCN Red List of Threatened 

Species is unclear right now. Concerning the recent massacres of elephants in some 

regions, presumably at least some populations will soon become (or already are) 

endangered. 

r-/K-selected species criterion: As has been already presented further above (see, for 

instance, Table 2), elephants are extreme K-strategists435 – even compared to other 

mammal species.  

Bauplan criterion: As mammals, elephants have unitary bauplans. That means, that 

a cut off trunk cannot regrow like a branch of a tree can. But, as in the phylogenetic 

nearness part above, this criterion is hard to apply without any other species to com-

pare with. 

Evolutionary distinctiveness criterion: According to Poole (1996, p. 1), only two species 

of elephants of the order of Proboscidea have survived until today, the African ele-

phant (Loxodonta africana) and the Asian or Indian elephant (Elephas maximus). Other 

authors continue to say that the taxonomic status of West African elephants is still 

unclear and has not been finally resolved to date (IUCN 2003; Blanc et al. 2007, p. 

6). Latest findings have revealed that the African Elephant should be divided into 

                                                 
435 Additionally, compare with Dublin and Taylor (1996, pp. 13f.); Poole (1996, pp. 4f.); and Wuketits 

(2005, p. 61). 
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two distinct species, the African savanna (or bush) elephant (Loxodonta africana) and 

the African forest elephant (Loxodonta cyclotis) (Roca et al. 2001; especially Rohland 

et al. 2010). Despite these scientific battles, what is quite clear is that their evolu-

tionary distinctiveness and history is very pronounced because they are the only 

surviving remnants of an evolutionary very old line which split nearly 20 million 

years ago (Bininda-Emonds et al. 2007, p. 509). They have no closer relatives up to 

the level of order. 

Sentience criterion: Elephants are highly sentient and intelligent animals (Poole and 

Moss 2008). Self-recognition tests with mirrors suggests that elephants possess self-

awareness.436 They can show empathy and sympathy like compassionate, helping 

behavior to others in distress and have a general awareness and curiosity about 

death.437 

Ecosystematic role criterion: The elephant can be considered a so-called keystone spe-

cies that plays a pivotal role as a habitat or ecosystem engineer by structuring both 

plant and animal communities and in dispersing tree seeds. 

In sum: Almost all relevant criteria for a “preferential” moral consideration of ele-

phants in 1-to-2-situations are prevalent in this species in an extremely dominant 

way. It should be clear from this that we have an increased moral “super-respon-

sibility” to elephants and their interests in such circumstances like moral conflict 

situations in which we have to harm one out of two (or more) entities and in which 

we want to lessen the overall harm done. 

Chimpanzee 

Phylogenetic nearness criterion: Common chimpanzees and bonobos are our closest 

living relatives438 sharing around 98 to 99% of our genes439 or, scientifically more 

correct, that are identical at the nucleotide sequence level by that percentage.440 From 

                                                 
436 Bekoff (2002); Poole and Granli (2005, p. 2); Plotnik et al. (2006) 
437 Poole (1998, cit. in Bekoff 2004, p. 498); de Waal (2006, p. 33); Douglas-Hamilton et al. (2006); 

Plotnik et al. (2006) 
438 Fujiyama et al. (2002, p. 131); Patterson et al. (2006, p. 1103); Ayala (2007, p. 234) 
439 See, for example, Bailey et al. (1991, p. 164); Fouts and Fouts (1998, p. 107); Gibbons (1998, p. 1432); 

Karcher (1998, p. 185); Goodman (1999, p. 31); Stanford (1999, p. 19); Avise (2001, p. 34); Chen and 

Li (2001, p. 444); Fujiyama et al. (2002, p. 132); Brosius (2003a); Jones (2003); Reichholf (2003, 2008); 

Hughes et al. (2004); Li and Saunders (2005, p. 50); The Chimpanzee Sequencing and Analysis 

Consortium (2005, p. 69); Ayala (2007, p. 233); and Locke et al. (2011, p. 530). Yet, in contrast, 

Britten (2002, p. 13633) and Demuth et al. (2006, p. 6) assume a genetic difference of around 5 to 

>6.4%. That is, that humans and chimpanzees might share “only” 93 to 95% of their DNA. 

Whatever the exact percentage actually is, chimpanzees are, nonetheless, our closest relatives. 
440 The Chimpanzee Sequencing and Analysis Consortium – occupied with genetic human-chimpan-

zee comparative research – concluded, “Single-nucleotide substitutions occur at a mean rate of 

1.23% between copies of the human and chimpanzee genome” (ibid., 2005, p. 69). This means that 

the genomes of humans and chimpanzees differ in a little bit more than 1.2% of the bases that can 

be aligned between species (Chen and Li 2001, p. 454; Khaitovich et al. 2006, p. 693). Although 
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this perspective, Willard Gaylin’s statement that “(t)he distance between man and 

ape is greater than the distance between ape and amoeba” (Gaylin 1990, cit. in 

DeGrazia 1996, p. 59) seems more than abstruse – especially since chimpanzees are 

more closely related to humans than they are to gorillas.441 Large sections of human 

and chimpanzee DNA unequivocally resemble each other; their DNAs are so 

similar that “they are like English spoken in two slightly different accents” 

(Dawkins 2004, p. 24). It has been shown that humans and chimpanzees are 

genetically about as similar to one another as are morphologically similar species of 

fruit flies of the genus Drosophila (Avise 2001, pp. 33f.). From a genetic perspective, 

humans are “only slightly remodeled apes” (Goodman 1999, p. 31). This knowledge 

led physiologist Jared Diamond (1992) into calling us “the third chimpanzee”.  

Endangerment criterion: Chimpanzees are endangered according to the IUCN Red 

List of Threatened Species (Oates et al. 2008). 

r-/K-selected species criterion: On the r-/K-continuum, chimpanzees should be consi-

dered K-strategists because of their low reproduction rate (Peterson 2006, p. 151). 

Females give birth first at around 12 to 15 years.442 Despite their long life span of 40-

45 years (Tutin 1994, p. 182), the average number of overall offspring raised in the 

wild per chimpanzee female – that is, the lifetime reproductive potential – is just 4 

to 5 (ibid., p. 189). Chimpanzees have an interbirth interval of about 4 to 6 years 

(ibid., p. 185; Sear and Mace 2008, p. 1; Voland 2009, p. 34 and 2013, p. 163).  

Bauplan criterion: Chimpanzees have unitary bauplans. That means that if an arm is 

cut off it cannot regrow as a branch of a tree can. However, as has already been 

emphasized in the elephant example above, this criterion is hard to apply without 

any other species to compare with. 

                                                 
the genome regions shared by humans and chimpanzees are very similar, there are about 35 

million nucleotide differences/point mutations, 5 million insertions and deletions (so-called 

indels), duplications and inversions and many chromosomal rearrangements to take into account 

(Li and Saunders 2005, p. 51). Whether people consider the differences tiny or large depends on 

the perspective: “1 percent of the total seems very little, but it amounts to a difference of 30 million 

DNA letters out of the three billion in each genome. (…) (A) large amount of genetic material, 

about 3 percent or some 90 million DNA letters, has been inserted or deleted since humans and 

chimps initiated their separate evolutionary ways” (Ayala 2007, pp. 252f.). It also has to be taken 

into consideration that humans share 40% of their DNA with bananas (Jones 2003, p. 89). 

Moreover, approximately half of the genes of the roundworm Caenorhabditis elegans are known to 

match human genetic counterparts (Plomin et al. 2008, p. 95). “(M)any human genes, transplanted 

into C. elegans, seem to drive the same functions” (Clark and Grunstein 2000, p. 63). Therefore, 

apparently little differences in percentage can lead to huge factual differences. Nonetheless, such 

genetic insights make clear that all biological organisms are genetic relatives (or, again with St. 

Francis’ words: ‘brothers’ and ‘sisters’ (see Mizzoni 2004, pp. 43f.)) up to a point – some are closer 

relatives, some are more distant relatives. 
441 Goodman (1999, p. 31); Ayala (2007, p. 234); Locke et al. (2011, p. 530); Prado-Martinez et al. (2013, 

p. 474, Figure 2) 
442 Tutin (1994, p. 184); Leighton et al. (1995, cit. in Hawkes et al. 1998, p. 1337); Hawkins (2002, p. 

66); Driscoll (2009, p. 668) 
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Evolutionary distinctiveness criterion: The subtribe Hominina, which includes gorillas, 

humans, common chimpanzees and bonobos, has a molecular phylogenetic age of 

7 million years.443 The chimpanzees and humans split their evolutionary paths ap-

proximately 4.5 to 6 million years ago.444 The common chimpanzee (Pan troglodytes) 

and the bonobo (Pan paniscus) diverged from a common ancestor around 1-2.5 

million years ago.445 As noted before, the genetic variation between chimpanzees 

and bonobos is approximately 0.4% (Yu et al. 2003, cit. in Locke et al. 2011, p. 530). 

Apart from this information, I have no exact data concerning the evolutionary 

distinctiveness of chimpanzees at hand. Surely, in comparison to such groups like 

Proboscidae and Monotremata, it does not seem to be that high but in comparison 

to two warbler species, it seems to be much higher. 

Sentience criterion: Chimpanzees are sentient, emotionally complex, highly intelli-

gent, social, and self-conscious/self-aware mammals that use tools and that possess 

an ability to learn a language, for example, by using sign language.446 

Ecosystematic role criterion: I could not find detailed and unequivocal information 

about the ecosystematic role that chimpanzees play. As a first, rough generalization, 

most of the tropical tree species  

“bear fruits that are adapted to animal-mediated dispersal. Amongst seed 

dispersers, the contribution of primates is widely recognized by ecologists as 

incomparable. (…) Through dispersal limitation, population dynamics of plants 

in forests devoid of large frugivores will be strongly impacted. In the long-term, 

this may lead to shifts in plant community structure, composition and to 

reduced tree diversity” (Petre et al. 2013, p. 517; emphasis added).  

Wrangham and colleagues (1994, cit. in Lambert 2011, p. 17) suggest that chimpan-

zees might be more important seed dispersers than their low densities give reason 

to expect. In addition, field research results of Gross-Camp and co-workers (2009, 

p. 907f.) disclose “a highly significant positive correlation between the dispersal of 

[Syzygium] guineense seeds by chimpanzees with increasing S. guineense fruit avail-

ability.” This indicates that chimpanzees indeed can play a significant role in the 

ecosystem – at least for specific tree species. Whether we call the chimpanzee a key-

stone species or not is beside the point here. 

                                                 
443 Goodman (1999, p. 38); Chen and Li (2001, p. 454); Dawkins (2004, p. 106) 
444 See, for example, Goodman (1999, p. 31); Avise (2001, p. 35); Chen and Li (2001, p. 454); Gagneux 

and Varki (2001, p. 2); Cyranoski (2002, p. 910); Olson and Varki (2003, pp. 23f.); Dawkins (2004, 

p. 101); Li and Saunders (2005, p. 51); and Locke et al. (2011, p. 530). According to Ayala (2007, 

pp. 237, 253), the hominid lineage separated from the chimpanzee lineage 7 or 8 million years 

ago. 
445 Wrangham et al. (1994a, p. 6); Gagneux and Varki (2001, p. 2); Olson and Varki (2003, pp. 23f.); 

Dawkins (2004, p. 101); Locke et al. (2011, p. 530); Prado-Martinez et al. (2013, p. 474) 
446 See, for example, Gallup (1970); DeGrazia (1996, pp. 195ff.); de Waal (1996); Goodman (1999, p. 

31); de Waal et al. (2005, p. 11140); Prior et al. (2008, p. 1) – and the articles in Wrangham et al. 

(1994b). 
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In sum: Very relevant criteria for a preferential moral consideration in 1-to-2-situa-

tions are prevalent in the chimpanzee species in an extremely dominant way, espe-

cially their close genetic proximity to us humans. It should be clear from this that 

we have an increased moral “super-responsibility” to chimpanzees and their inter-

ests as well.447 

Siberian crane 

Phylogenetic nearness criterion: Birds, being descendants of the dinosaurs, are phylo-

genetically less related to humans than other mammals are since both taxonomic 

classes separated at least 280-300 million years ago (Clayton and Emery 2005, p. R81; 

Kirsch et al. 2008, pp. 476, 479). However, birds are obviously closer to humans than 

are plants or fungi. 

Endangerment criterion: The Siberian crane (Leucogeranus leucogeranus) is one of the 

most endangered bird species in the world with only around 3,000 individuals 

left.448 It is, thus, listed as critically endangered (BirdLife International 2009, 2013). 

r-/K-selected species criterion: Compared to most other bird species and even com-

pared to many mammalian species, Siberian cranes should be considered a K-

strategist. They reach sexual maturity at a late age of 6-7 years and have clutch sizes 

of only 1(-2).449 Siberian cranes can grow very old. The maximum longevity is 

reported as being 36 years (de Magalhaes et al. 2005), though the oldest documented 

Siberian crane that ever lived is said to have died at an age of 82 or 83 (Holstein 

Schoff 2007, p. 21; International Crane Foundation 2008). 

Bauplan criterion: Cranes, like all birds, have unitary bauplans. That is, that a cut off 

wing cannot regrow as a branch of a tree can. However, the birds’ feathers can 

regrow. As it has already been emphasized above yet, this criterion is hard to apply 

in isolation. 

Evolutionary distinctiveness criterion: Siberian cranes are evolutionary quite distinct. 

DNA studies within the subfamily of typical cranes (Gruinae) show that the Sibe-

rian crane has no close relatives; it appears to have branched off relatively early in 

the evolution of cranes (Archibald and Mirande 1999, p. 377). That means, focusing 

                                                 
447 Besides the point of morality, great apes are susceptible to an enormous variety of diseases that 

might infect humans. To name a few: SIV/HIV, bacterial meningitis, chicken and monkey pox, 

diphtheria, Epstein-Barr virus, hepatitis A and B, and smallpox. Therefore, killing and handling 

great apes for their meat might cause severe health problems in humans (Daszak 2006, p. 366; 

LeBreton et al. 2006, pp. 357f.; Peterson 2006, p. 153). Karl Ammann (2010) cites studies, which 

show that in central Africa “up to 20 percent of bush meat from primates contained potentially 

dangerous microorganisms, including viruses closely related to HIV.” Hence, it might be, in 

addition to moral aspects, even rationally unwise to kill and handle great apes from a human 

egoistic perspective. 
448 Meine and Archibald (1996, p. 16); Archibald and Mirande (1999, p. 378); Bin-Sheng et al. (2002); 

Kanai et al. (2002, p. 339); BirdLife International (2009) 
449 Potapov and Flint (1989, pp. 245ff.); Sidorov (1999, p. 33); Germogenov et al. (2002, p. 9) 
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on the evolutionary distinctiveness criterion alone, that if we had the only choice 

(or, closer to reality, the financial means) to save two of three crane species including 

the Siberian crane, the hooded crane (Grus nigricollis), and the sandhill crane (Grus 

canadensis), we should not let the Siberian crane go extinct but rather one of the other 

two species. 

Sentience criterion: As vertebrates with a central nervous system, it is obvious that 

cranes are sentient beings. 

Ecosystematic role criterion: I have no detailed information at hand about the ecosys-

tematic role of Siberian cranes. Considering how the tundra ecosystem works and 

in relation to the rareness of the bird, I do assume though that the ecosystematic role 

of the Siberian crane is negligible.  

In sum: Many highly relevant criteria for a preferential moral consideration in 1-to-

2-situations are prevalent in the Siberian crane species so that it should be clear that 

we have an increased moral responsibility for Siberian cranes and their interests.  

In contrast to this end of the spectrum, let us now consider the house mouse. 

  House mouse 

Phylogenetic nearness criterion: The evolutionary split of the progenitors of mice and 

humans took place approximately 60 to 90 million years ago.450 Mice are, therefore, 

evolutionary closer to us humans than, say, jellyfish and jelly fungi but obviously 

more distant compared to apes and monkeys. Humans and mice share approxi-

mately 75-80% of their (commonly evolved) genes (Church et al. 2009, p. 6).  

Endangerment criterion: The house mouse (Mus musculus) is not threatened by extinc-

tion.451 

r-/K-selected species criterion: In comparison to many other vertebrates, the house 

mouse can usually be considered an r-strategist. The age of first reproduction is a 

mere 6 weeks, the interbirth interval just 2 months, the fecundity is 6, and the 

maximum lifespan is 6 years (Jeschke et al. 2008, p. 3118). Despite these impressive 

figures, without a concrete reference species, it is impossible to determine in ad-

vance whether mice are r- or K-selected. Compared to many species of insects, mice 

are more K-selected. In comparison to elephants and blue whales, however, mice 

are much further on the r-selected side of the continuum. 

Bauplan criterion: Mice have unitary bauplans. That means, that a cut off leg cannot 

regrow as a branch of a tree can. But, as emphasized with the examples above, this 

criterion is hard to apply without any other species to compare with. 

                                                 
450  Cyranoski (2002, p. 911); Enard et al. (2002, p. 870); Murphy et al. (2007, p. 419); Church et al. 

(2009, p. 12) 
451 Yet, the species is enlisted in the IUCN Red List of Threatened Species – although in the category 

of “least concern” (Musser et al. 2008). 
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Evolutionary distinctiveness criterion: The house mouse has a comparatively very 

short evolutionary history, and many close relatives. Thus, I assume that it pos-

sesses no great evolutionary distinctiveness. 

Sentience criterion: Without doubt and despite their abundant use in laboratories, 

mice are sentient beings. 

Ecosystematic role criterion: In light of the abundance of mice and because mice are 

the main prey for so many species like foxes and birds of prey, I conclude that the 

ecosystematic role of mice in general is considerable. However, the question wheth-

er the ecosystematic role of the house mouse is significant can probably be negated. 

In sum: In comparison to the previous examples, less relevant criteria are prevalent 

in the house mouse species. They are sentient mammals but do not possess “addi-

tional” morally relevant criteria compared to elephants or chimpanzees for ex-

ample, which could have made them preferable to save in a 1-to-2-situation. Yet, 

compared to a cockroach or a housefly, the criterion of sentience and being a placental 

mammal (indicating their relative genetic nearness to us) should make mice prefer-

able to save. The above, however, means neither that mice and their interests are 

morally irrelevant nor that mice possess less intrinsic value, such that their moral 

standing could be graded in 1-to-1-situations. Every entity with interests and an 

inherent telos possesses the same moral considerability. Therefore, mice have to be 

morally considered equally to elephants, chimpanzees, Siberian cranes, cock-

roaches, houseflies, and humans. The moral standing of mice must not be generally 

gradated. But if we humans have to decide which entity to prefer in a desperate 1-

to-2-situation and if we want to stay within the framework of morality when deciding, 

we need additional morally relevant criteria to solve this struggle and to harm as few 

significant interests as possible without flipping the coin and without just following 

self-interested reasons. The use of additional criteria is, thus, impartial and non-

arbitrary in such situations so that we are still within the frame of morality.452  

In the previous examples, we have seen that focusing on a single species in iso-

lation is not always helpful to resolve 1-to-2-situations without comparing the rele-

vant species with another one. Hence, I will provide some direct species compari-

sons in the following to see whether the chosen morally relevant criteria are useful 

or not.  

Trolley example 1: Elephant or mouse? 

As an example, consider the subsequent (admittedly: highly hypothetical) trolley 

situation. A trolley is running down a track and is about to kill either an elephant 

or a mouse. You have the power (or burden) to throw the switch. Which of the two 

animals would you save? To decide which one has to be saved preferably, the 

                                                 
452 Paul Taylor’s (1989) form of (egalitarian) biocentrism, for example, does not provide sufficient 

answers to these important questions at all, as noted above. 
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following morally relevant criteria are to be considered and weighed against each 

other to minimize harm (not to show that one species possesses higher intrinsic value 

compared to the other): 

Question 1: Is one of the species threatened with extinction?  

Outcome 1: The elephant is more threatened and should be, thus, preferably saved. 

Question 2: Which species has a higher evolutionary distinctiveness?  

Outcome 2: The elephant possesses a higher evolutionary distinctiveness and should 

be, thus, preferably saved.453 

Question 3: Which species’ life history strategy is more K-selected?454  

Outcome 3: The life history strategy of the elephant is more K-selected. Therefore, 

the elephant should be preferably saved. 

Question 4: Which species is sentient or significantly more sentient?  

Outcome 4: Both, elephant and mouse, are sentient. However, due to their distinctive 

ability for empathy and the magnitude of sociality, elephants might be slightly 

preferred. Because of them forming very close bonds and relationships with other 

members of the species, losing a close “friend” or relative would presumably release 

more psychological stress in elephants compared to mice and so heighten the 

negative potential of their high sentience for increased (psychological) harm. I have 

to admit, though, that I am not well trained in mouse sociality research; I am, 

therefore, open for critique. 

Question 5: Which species is phylogenetically nearer to our own?  

Outcome 5: Examining Figure 7 above, it is probably mice that are phylogenetically 

closer to us than elephants. 

Question 6: Which species plays a greater ecosystematic role, that is, is a keystone 

species whose (local, regional or total) extinction would have significant trickle 

down effects onto many other and/or endangered species?  

Outcome 6: Probably the elephant should be preferably saved. However, as briefly 

mentioned above, mice can also play a significant ecosystematic role as a food 

resource for predators. 

The question concerning the modular versus unitary bauplan cannot be applied in 

the chosen example since both have unitary bauplans. I cannot answer the question 

which species has a bigger amount of parental care without presenting just a gut 

                                                 
453 This criterion should usually be applied only in cases where both species are threatened with 

extinction. 
454 Neither the age-stage-and-reproductive-success-ratio of the entities must be neglected nor wheth-

er the relevant individuals have already successfully reproduced nor whether they are already 

postreproductive. 
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feeling in favor of the elephant because of the elephant’s very long weaning period. 

For most of the listed morally relevant criteria, the elephant is – on a second level of 

morality – preferably to be saved in comparison to the mouse because of more 

morally relevant interests, which can thus be considered. Admittedly, such moral 

weighing is difficult – as are all our decision-making actions in 1-to-2-situations. The 

following trolley example, however, is even harder to resolve. 

Trolley example 2: Chimpanzee or orangutan? 

Imagine that you have to let die either a wild common chimpanzee or a wild orang-

utan.455 Most of the presented criteria for conflict resolution are pretty identical for 

these two great ape species. Yet, some slight differences could be made concerning 

the degree of sociality. It is probably the chimpanzee that should be preferably saved 

concerning this criterion because the death of the chimpanzee is most likely to cause 

much grief among its surviving dependents (Cronin et al. 2011) – while the orang-

utan is more of a loner.456 Another slight difference could be made concerning the 

phylogenetic nearness to us humans. It is probably the chimpanzee that should prefer-

ably be saved from the perspective of the phylogenetic nearness criterion since the 

orangutans “split off” our ancestor’s evolutionary track as far as 12 to 16 million 

years ago457 – compared to the above mentioned 4.5 to 6 million years for chimpan-

zees. Moreover, because human and chimpanzee DNAs differ by around 1.2% 

whereas human and orangutan DNAs differ by approximately 2.4-2.6% (Reichholf 

2003, p. 102; Locke et al. 2011, p. 530) to 3.3-3.6% (Bailey et al. 1991, p. 164; Diamond 

1997, p. 11) a slight favoritism over the chimpanzee seems “appropriate” or legiti-

mate – at least in relation to the genetic relatedness criterion.458 Both the orangutan 

as well as the chimpanzee consists of two species, namely the Bornean orangutan 

(Pongo pygmaeus) and the Sumatran orangutan (Pongo abelii) on the one hand and 

the common chimpanzee (Pan troglodytes) and the bonobo (Pan paniscus) on the 

other hand. Yet, because orangutans are phylogenetically the most distant species 

of all Great Apes and because the orangutans have, therefore, a unique phylogenetic 

position (Locke et al. 2011, pp. 529ff.), this might tip the balance into the “save the 

orangutan first” direction, at least from the evolutionary distinctiveness perspective 

                                                 
455 I do admit that this example is (also) a long way from reality since wild chimpanzees are found 

in Africa and wild orangutans in South-East Asia. But let this be irrelevant for the sake of the 

argument. 
456 Yet, see van Schaik et al. (2003). According to them, Sumatran orangutans do, in fact, show 

complex social structures and have a kind of culture indicated by prevalent geographic variations 

in tool use. 
457 Diamond (1997, p. 11); Goodman et al. (1998, cit. in van Schaik et al. 2003, p. 105); Dawkins (2004, 

p. 113); Locke et al. (2011, p. 530) 
458  Compared to the relatively small genetic divergence between humans and chimpanzees, the 

genetic divergence between humans and the rhesus macaque (Macaca mulatta) is said to be some 

7.4% (Bailey et al. 1991, p. 164). The genetic divergence between humans and domestic goats 

(Capra hircus) is around 30% (ibid.).  
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alone. The interbirth interval of orangutans is about double that of chimpanzees (8 

instead of 4-5 years).459 With eight years of interbirth intervals, orangutans have the 

longest interbirth interval among all primates and even among all mammals.460 This 

morally relevant criterion (more r- or more K-selected?) in isolation would therefore 

“favor” orangutans. With regard to the endangerment of the species, the following 

can be said: The chimpanzee is endangered (Oates et al. 2008); concerning the 

orangutan, it depends on whether we are focusing on the Bornean or the Sumatran 

orangutan. While the first is classified as endangered (Ancrenaz et al. 2008) like the 

chimpanzee, the latter is considered critically endangered (Singleton et al. 2008). 

Hence, this criterion alone would favor the Sumatran orangutan. In a situation 

where we can either save a chimpanzee or a Bornean orangutan (if considering only 

the endangerment criterion), we would have to “flip a coin” because both have the 

same morally relevant endangerment status. 

In such very difficult situations with still limited information, morality can hard-

ly tell us anymore which act would bring about the least harm altogether although 

a latent pro-chimpanzee feeling remains – at least in me. Maybe some more detailed 

information would help us, for example, if we knew that the chimpanzee is post-

reproductive and close to its natural death because of its very old age and because 

it already successfully proliferated many times whereas the orangutan is in its 

“prime” without having had the possibility of reproduction yet. 

Until now, this final chapter has provided a very biology-focused view on moral 

conflict resolution. Readers who were stimulated by this kind of “biologized” rea-

soning are advised to have a look at the thoughts of Martin Gorke (2010) who like-

wise presents a discussion about how to resolve moral conflicts in a moral manner 

from an at least partly biological perspective.461 Although, among others, Jon Wetle-

sen also presents an interesting list of differing questions for resolving moral conflict 

situations (see Wetlesen 1999, pp. 317f.), I am not fully aware of the reasons he has 

in mind for including the mentioned criteria and why these are claimed to be 

“sufficient relevant difference[s]” (ibid., p. 300). For me, they seem to have their 

roots in Wetlesen’s plain intuitions, not in his presented arguments – at least not those 

in the quoted work of him. 

From theory to real world conflicts 

It is obvious that the elephant-versus-mouse and chimpanzee-versus-orangutan 

examples are far from reality. To show that the proposed criteria make sense none-

theless, let us come back to the invasive species topic from above. It has been shown 

that ethical individualists like Peter Singer, Tom Regan, and Paul Taylor are unable 

                                                 
459 van Noordwijk and van Schaik (2005, cit. in Locke et al. 2011, p. 529); Sear and Mace (2008, p. 1); 

Voland (2009, p. 34) 
460  van Noordwijk and van Schaik (2005, cit. in Locke et al. 2011, p. 529); Wich et al. (2009, cit. in 

Beaudrot et al. 2009, p. 1550) 
461  See especially Chapter 18 in Gorke’s work from 2010. 
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to resolve the classic example (where introduced individual goats start endangering 

specific plant species) in favor of the endangered species. How could the here pro-

posed theory be applied in this real-world example? 

Of course, goats – being mammals – are genetically closer to humans than a plant 

species. Of course, they are able to feel pain, which plants do not. Likewise, because 

of the unitary bauplan, goats are unable to regrow – in contrast to most plants. If 

the conflict were just one between a single, individual goat and a single, individual 

(non-endangered) plant, the mentioned criteria are sufficient to tip the balance in 

favor of the goat. Since I have no information concerning the evolutionary distinc-

tiveness, r-/K-selection, and the ecosystematic role criteria at hand, I do assume here 

that they are negligible. However, in the above portrayed real-world example from 

the West coast of North America (see Chapter 4.3.2.), individual goats stood in “op-

position” to the last remaining individuals of a whole plant species. That implies that 

the endangerment criterion is a highly significant one for this example. The reason 

is that if we saved the goats instead of the last remnants of the plant species, single 

“individual” genes would be saved that are – to a high probability and in the form 

of identical copies – still existent in other individuals of the goat species. In contrast, 

many genes that are specific for this particular plant species would be doomed to 

extinction. Therefore, the harm done would be much worse for (the genes of) the 

critically endangered plant species than for (the genes of) the goat individuals. Sure, 

in a 1-to-1-situation in which either I could decide to shoot a goat (for example, as a 

trophy or for “fun”) or not, I must not shoot the goat because the goat and its genes 

would be harmed without a real necessity. My non-basic interests would stand in 

stark opposition to the basic interests of the goat not to be shot. Because of the valid 

ethical principle of proportionality that has been introduced above (see Chapter 

4.2.2.), I should refrain from shooting the goat for “fun”. 

As the examples in this chapter show, we have not directly focused on single 

genes and their moral considerability and intrinsic value. To consider genes directly 

in our daily actions is virtually impossible. However, and I hope that it became clear, 

genes and their moral relevance and significance are, indeed, considered by the 

chosen criteria for moral conflict resolutions in 1-to-2-situations in the best way we 

can do it. 
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Summary 

Many ethicists consider the rule of nonmaleficence to be the most fundamental ethi-

cal rule and key to ethics. In brief, it states that we should not do harm. Of course, 

it has to be taken as a prima facie rule since, for one, we need to eat and, by doing 

so, cannot avoid harming other beings. In addition, it would not be morally wrong 

to defend our own lives against an attacker – even if defense involves harming the 

attacker. The rule of nonmaleficence is taken as the foundation of the present work. 

In a second step, I argue that any entity, that can be harmed, ought to be morally 

considered. Only those entities can be harmed that are inherently goal-directed or 

striving – in other words, that possess a telos. The reason is that by constantly acting 

in ways to preserve their being and to prevent their own not-being, goal-directed 

entities express that they value their own good. Goal-directed entities are not only 

ends of nature but also and foremost ends-in-themselves. I concur with Hans Jonas 

that entertaining ends, or having aims, posits values. To harm an inherently goal-

directed entity therefore means to act against the values and the good of this entity. 

To say that entities are goal-directed is tantamount to saying that these entities 

“have” interests in a wider meaning – including the notion that something might be 

in an entity’s interests. Whereas a comatose patient, for example, does not have 

(active, conscious) interests in anything, nonetheless many things are in his or her 

(unconscious) interest – for instance, nourishment. As a result, I consider it legi-

timate to say that even unconscious entities like trees possess or have interests, 

whereas stones and other non-goal-directed entities do not. 

The argument so far supports ethical biocentrism, that is, the view that all living, 

goal-directed beings are harmable, possess interests, and are, thus, morally consi-

derable, while non-living beings are not. However, by further scrutinizing which 

entities are really harmable and inherently goal-directed and by applying findings 

from evolutionary and biological theory, I conclude that the locus of goal-directed-

ness and potential harm is foremost situated in genes. Within many species, indivi-

dual organisms sacrifice themselves for the betterment of their descendants. Sexual 

cannibalism, for instance, occurs in species like spiders and praying mantises where 

males sacrifice themselves and are eaten by the female during copulation. In some 

species of spiders, mothers sacrifice themselves and are eaten by their offspring. In 

other species of animals such as mole rats and bees, individuals also sacrifice them-

selves to protect the group (and therefore their genetic interests) from intruding 

enemies. These examples show that it is not necessarily the organism which follows 

its own interests and goals as an individual. Individual organisms are – to a high 

degree – “directed” by their genes. The primary interest of genes is their own contin-

ued existence, not that of the organisms that carry them. In all the 10 million and 

more species that exist on Earth today, the individual organisms are evolutionary 

adaptations of the genes to reach their goals.  

Only a tiny fraction of the species has evolved into individuals whose goal-

directedness does not primarily result from the impetus of their genes – including 
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human persons. Nonetheless, even in such “highly” developed animals, genes can 

and actually do play a significant role in the goal-directedness of the individuals. 

Consider the following image: The adult human organism consists of trillions of 

individual cells. Yet, our trillions of cells, which make our organism work as an 

adult, are all derived from a single cell – the fertilized egg. Whether human, 

elephant, or oak, we all started life both as a single cell and in a single cell. Each of 

our lives begins with a single cell that contains almost all information to finally form 

our functioning body. Where do all the instructions, the goal-directedness come 

from to finally form an adult organism like an elephant, oak, or a human if not from 

the genes contained in this first cell, the zygote? It is the genes of each zygote that 

contain a set of information for making the appropriate adult. Organisms are largely 

programmed to do everything necessary to stay in existence, to survive, and finally 

to pass on their genes successfully – either by reproducing or by helping close 

relatives that carry a similar set of genes. The goal-directedness of genes is also 

highlighted by examples like stem cells and genetically modified organisms. 

Therefore, on a theoretical level, our primary moral consideration ought to be 

directed towards genes. Yet, in some of the so-called “higher” species, especially in 

humans, individual organisms are able to develop their own goals that do not neces-

sarily concur with the goals of their genes. Severe alcoholics and other drug abusers 

as well as people with eating disorders are a case in point. Furthermore, single genes 

are hardly directly morally considerable since they perform entirely in and through 

individual organisms. Without the individual organisms, genes cannot survive. The 

good news for ethics is that the interests of genes and organism usually converge: 

individual organisms try to survive – as do their genes. In practice, it thus makes 

much more sense to give moral attention to entire organisms instead of single genes.  

Many ethical theories have difficulties with providing good reasons why future 

generations and species should (further) exist. What is wrong with letting future 

generations and species go extinct (including our own species, Homo sapiens) by 

administering a substance that, after a couple of generations, will make all members 

of that species infertile? From a strictly individualistic perspective – hardly any-

thing. An advantage of the gene-centric ethical theory proposed here is that the 

moral relevance of future generations and species can be “directly” justified: Since 

genes have an interest in their continued existence (in the form of identical copies), 

they would be harmed if future generations were doomed to inexistence. Approach-

ing species from a moral perspective, I recommend that we think about the question 

why there are species – instead of what species are. In the light of this question, 

species are best understood as means to protect the genetically inherited integrity 

of harmonious, well-balanced, and successful genotypes by preventing their break-

up, which would occur if they crossed with incompatible genotypes of organisms 

from other species. This prevents the genes from getting stuck in a dead-end which 

forecloses their genetic survival and, thus, the realization of their goals. Within a 

species with many individuals, each gene is also likely to be represented in many 

organisms. That means that the genes’ survival – their primary interest – is mainly 
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secured due to the existence of kin organisms and in kin organisms. The smaller the 

gene pool of a species gets, the less likely is the existence of the same gene and, 

therefore, the less likely is the fulfillment of its fundamental interests. Hence, saving 

one of the last individuals of an endangered species would be ethically preferable 

to saving an individual of a populous species.  

To summarize, genes, individual organisms, future generations, and species 

merit “direct” moral consideration. I am not entirely clear on ecosystems and their 

moral status. I tend to morally consider ecosystems as such only indirectly, insofar 

as they consist both of living and non-living parts. The biotic parts of ecosystems 

(namely, their genes and organisms) are directly morally considerable – but not the 

abiotic parts, such as rocks and rivers, because these are neither inherently goal-

directed nor harmable. However, despite not taking ecosystems into direct moral 

consideration, their importance and indispensability for all the goal-directed, harm-

able entities that live in and depend on the ecosystem has such a tremendous moral 

weight that even an indirect moral consideration of ecosystems should be taken to 

possess absolute moral primacy. It is simply impossible to damage an ecosystem 

without harming all the numerous goal-directed, harmable entities that live in it 

and quite often depend on its existence for their survival. 

Concerning the question whether my environmental ethical theory is egalitarian 

or gradualistic, I argue that any convincing ethical theory must include both 

approaches. On the first level of morality, we should argue in an egalitarian way. 

Unfortunately, moral conflicts are abundant – not only concerning biodiversity 

conservation. We often have to choose between harming either entity A or entity B 

–for example in the daily questions of food and eating. In such cases, which I call 1-

to-2-situations, a strictly egalitarian theory (especially an egalitarian biocentric one) 

would be no real help and without any guiding power. Therefore, on a second level 

of morality, we have to include additional criteria that help to minimize the overall 

harm done to those entities that can be harmed. For these criteria to be objective, 

universalizable, and thus moral ones, I apply a number of widely accepted ethical 

principles. These principles are the principle of proportionality, the principle of 

impartiality, the principle of self-defense, the principle of (formal) equality, the 

principle of common entitlement, the principle of universalizability, and the ought-

implies-can principle. By recurring to these principles, I identify a set of morally 

relevant criteria for a fair resolution of moral conflict situations which help to minimize 

the overall harm done in 1-to-2-situations. The identified criteria are: (phylogenetic) 

nearness, endangerment, r- or K-selected species, evolutionary distinctiveness, bau-

plan and ability to regrow and to regenerate, pain-susceptibility, and ecosystematic 

role. These criteria are not derived from mere intuition or gut feeling but from the 

above-stated ethical principles in conjunction with the rule of nonmaleficence. 

Taken together, the rule of nonmaleficence and the listed ethical principles and 

criteria provide us with an ethical toolbox which helps us to find just resolutions for 

moral conflict situations. Concerning the presented criteria, it is morally illegitimate 

to favor my own non-basic interests over the basic interests of other harmable entities 
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– irrespective of whether these other entities are humans, birds, or trees. Using my 

criteria, one could also argue, for example, that, if one has to choose, it is better to 

kill an individual of an abundant species (if it is really necessary) than an individual 

of an endangered species.  

Despite the fact that the proposed theory gives direct moral consideration to all 

living entities equally, it is neither misanthropic, nor does it lack moral guiding 

power for our daily lives. Under the theory, it is possible to argue that, if one has to 

choose which life to save, it is prima facie legitimate to save a human instead of a 

beech or a beetle even though all of them possess the same moral considerability 

and intrinsic value. In sum, my gene-centric environmental ethical theory provides 

numerous reasons and arguments for biodiversity conservation – for protecting 

genes, organisms, species, and ecosystems alike – without neglecting the needs of 

humans.  
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Zusammenfassung 

Viele Ethikerinnen und Ethiker betrachten die Regel des Nichtschädigens als die 

grundlegendste ethische Regel überhaupt. Dieser Sichtweise schließe ich mich im 

Rahmen der vorliegenden Arbeit an. Die Regel des Nichtschädigens muss dabei 

aber als prima-facie-Regel verstanden werden: Da wir uns als heterotrophe Orga-

nismen zwangsläufig von anderen Lebewesen ernähren müssen, können wir nicht 

anders, als andere Wesen zu schädigen. Zum anderen ist es moralisch nicht verwerf-

lich, sein eigenes Leben gegenüber einem Angreifer zu verteidigen, auch wenn da-

bei der Angreifer zu Schaden kommt.  

Ich argumentiere, dass solche Entitäten geschädigt werden können und moralisch 

zu berücksichtigen sind, die inhärent zielgerichtet sind – in anderen Worten, die ein 

Telos besitzen. Der Grund dafür liegt darin, dass alle inhärent zielgerichteten Entitä-

ten ihr Sein verteidigen und ihr Nicht-Sein versuchen zu verhindern. Dadurch brin-

gen sie zum Ausdruck, dass sie ihr eigenes Gut oder Wohl wertschätzen. Inhärent 

zielgerichtete Entitäten sind vor allem Zwecke ihrer selbst. Ich stimme mit Hans 

Jonas dahingehend überein, dass durch das Vorhandensein von eigenen Zielen 

Werte postuliert werden. Indem wir eine inhärent zielgerichtete Entität schädigen, 

handeln wir demnach gegen die Werte und das Wohl selbiger.  

Die Zielgerichtetheit von Entitäten setze ich in dieser Arbeit damit gleich, dass 

sie Interessen im weiteren Sinne „haben“. Dies schließt die Sichtweise mit ein, dass 

etwas im Interesse einer Entität sein kann. Während beispielsweise ein Komatöser 

kein (aktives, bewusstes) Interesse an irgendetwas hat, so sind doch viele Dinge in 

seinem oder ihrem (unbewussten) Interesse – wie beispielsweise eine ausreichende 

Nahrungszufuhr. Von daher erachte ich es als legitim zu sagen, dass selbst unbe-

wusste Entitäten wie Bäume Interessen besitzen oder „haben“ können – aber nicht 

so Steine oder andere, nicht inhärent zielgerichtete Entitäten. Aus dem Vorangehen-

den folgt, dass zumindest alle lebenden, zielgerichteten Wesen geschädigt werden 

können, dass diese Interessen besitzen und insofern moralisch zu berücksichtigen 

sind. Dies entspricht der klassischen biozentrischen Argumentation.  

Indem ich jedoch auf Grundlage evolutionärer und biologischer Erkenntnisse 

stärker hinterfrage, welches denn die tatsächlich zu schädigenden und inhärent 

zielgerichteten Entitäten sind, gelange ich zum Ergebnis, dass es vor allem Gene 

sind. Innerhalb vieler Arten opfern sich individuelle Organismen zum Wohle ihrer 

Nachkommen und enger Verwandter auf. So tritt beispielsweise unter Spinnen und 

Gottesanbeterinnen der sexuelle Kannibalismus auf, bei welchem sich Männchen 

während der Kopulation vom Weibchen auffressen lassen. In einigen Arten von 

Spinnen opfern sich die Mütter, indem sie sich von ihrem Nachwuchs auffressen 

lassen. In wiederum anderen Arten wie den Nacktmullen und Bienen opfern sich 

einige Tiere als Individuen, indem sie die Gruppe (und damit auch ihre eigenen, 

genetischen Interessen) vor eindringenden Feinden schützen und dabei vielfach 

sterben. Was diese Beispiele zeigen, ist, dass es nicht zwangsläufig der Organismus 

ist, der seinen eigenen Interessen und Zielen als Individuum folgt. Individuelle 
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Organismen werden vielmehr zu einem beträchtlichen Teil durch die Ziele der Gene 

„geleitet“. Das Hauptinteresse der Gene liegt in ihrem dauerhaften Fortbestand. 

Dies macht eine Reproduktion unumgänglich, da die Organismen, die die Gene in 

sich tragen, zwangsläufig sterben werden. In all den 10 Millionen und mehr derzeit 

auf der Erde existierenden Arten stellen die individuellen Organismen eine 

evolutionäre Anpassung der Gene da, um – zumindest aus Evolutionsperspektive 

– deren Ziele zu erreichen. Nur ein Bruchteil der Individuen hat eine Zielge-

richtetheit entwickelt, welche nicht im Wesentlichen auf dem genetischen Impetus 

beruht; hierzu gehören beispielsweise menschliche Personen. Doch selbst in der 

eigenen Zielgerichtetheit solcher hoch entwickelten individuellen Tiere können 

Gene eine signifikante Rolle spielen, was sie auch tatsächlich tun. Betrachten wir 

das folgende Bild: Ein erwachsener menschlicher Organismus besteht aus Billionen 

einzelner Zellen. Aber diese Billionen Zellen, die unseren Organismus als Erwach-

senen erschaffen, sind alle aus einer einzigen Zelle entstanden – der befruchteten 

Eizelle. Ob Mensch, Elefant oder Eiche – jedes individuelle Lebewesen beginnt 

sowohl als einzelne Zelle als auch in einer einzelnen Zelle. Diese erste, einzelne Zelle 

beinhaltet bereits all die Informationen, derer es bedarf, um einen funktionierenden 

Organismus zu erschaffen. Woher sollen denn all die Instruktionen und die Zielge-

richtetheit erwachsener Organismen kommen, wenn nicht aus den Genen dieser 

ersten Zelle, der Zygote? Es sind die Gene jeder Zygote, die die Informationen dafür 

enthalten, einen geeigneten Erwachsenen zu erschaffen. Organismen sind zum 

Großteil dergestalt „programmiert“, dass sie alles Notwendige tun, um zu über-

leben und schlussendlich ihre Gene erfolgreich weiterzugeben – sei es durch eigene 

Fortpflanzung oder dadurch, dass näheren Verwandten geholfen wird, dies zu tun. 

Stammzellen und genetisch veränderte Organismen verdeutlichen die Zielgerich-

tetheit von Genen exemplarisch.  

In einem ersten Schritt und auf sehr theoretischer Ebene sollten wir daher vor-

nehmlich Gene aufgrund ihrer inhärenten Zielgerichtetheit und ihrer Schädigbar-

keit moralisch berücksichtigen. Jedoch sind, wie bereits erwähnt, einige individu-

elle Organismen „höherer“ Arten (wie zum Beispiel menschliche Personen) fähig, 

eigene Ziele zu entwickeln, die nicht zwangsläufig mit den Zielen der Gene überein-

stimmen. Alkoholiker und andere Drogenabhängige sowie Menschen mit starken 

Essstörungen sind hier beispielsweise zu nennen. Darüber hinaus fällt es äußerst 

schwer, einzelne Gene direkt moralisch zu berücksichtigen, da sie sowohl in als 

auch durch individuelle Organismen wirken. Ohne die individuellen Organismen 

können keine Gene eigenständig überleben. Die gute Nachricht ist, dass die Interes-

sen der Gene und der Organismen üblicherweise konvergieren: sowohl individuelle 

Organismen versuchen zu überleben, als auch ihre Gene. Von daher ist es auf prakti-

scher Ebene sinnvoll, ganze Organismen anstelle von einzelnen Genen moralisch zu 

berücksichtigen. 

Viele ethische Theorien haben Schwierigkeiten damit zu begründen, warum zu-

künftige Generationen und Arten (weiter) erhalten werden sollen. Was wäre ver-

werflich daran, zukünftige Generationen und Arten (inklusive unserer eigenen Art 
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Homo sapiens) aussterben zu lassen, indem man heutigen Mitgliedern eine spezielle 

Substanz verabreicht, die nach einigen Generationen alle Mitglieder der Art un-

fruchtbar machen würde? Aus einer rein individuenbezogenen Perspektive wäre 

kaum etwas daran verwerflich. Ein Vorteil der hier vorliegenden Theorie besteht 

darin, die moralische Relevanz zukünftiger Generationen und Arten „direkt“ be-

gründen zu können: Da Gene ein Interesse an ihrer fortdauernden Existenz (in Form 

identischer Kopien) haben, würden sie und ihre Interessen direkt geschädigt wer-

den, wenn zukünftige Generationen zur Nichtexistenz gebracht würden. Um aus 

Moralperspektive sinnvoll über Arten nachzudenken, empfiehlt es sich zu fragen, 

warum es überhaupt Arten gibt – und weniger, was konkret Arten eigentlich sind. 

Indem wir das tun, sind Arten als Hilfsmittel zu verstehen, die die genetisch vererb-

te Integrität von stimmigen, ausgeglichenen und erfolgreichen Genotypen schützen 

und ihr Auseinanderbrechen verhindern. Solch ein Auseinanderbrechen könnte ein-

treten, wenn sich der Genotypus einer Art mit inkompatiblen Genotypen anderer 

Arten kreuzen würde. Die Existenz von Arten verhindert insofern das Stecken-

bleiben in einer genetischen Sackgasse, was das genetische Überleben und die ange-

strebten Ziele unterbände. Innerhalb einer Art mit vielen Individuen ist es wahr-

scheinlich, dass jedes Gen in mehreren Organismen repräsentiert ist. Das bedeutet, 

dass das Überleben des Genes und seiner wesentlichen Interessen aufgrund der Exis-

tenz von Verwandten und in den nahen Verwandten gesichert ist. Je kleiner jedoch 

der Genpool einer Art wird, desto weniger wahrscheinlich ist es, dass dasselbe Gen 

noch einmal existiert und dass die basalen Interessen des Genes anderweitig, in 

Form von identischen Kopien erfüllt werden. Von daher können mehr wesentliche 

Interessen berücksichtigt werden, wenn wir die letzten Organismen einer vom Aus-

sterben bedrohten Art retten anstelle von Organismen einer individuenreichen Art. 

Zusammenfassend kann also gesagt werden, dass sowohl Gene, individuelle Or-

ganismen, zukünftige Generationen, sowie Arten „direkt“ moralisch berücksichtigt 

werden sollten. Hinsichtlich des moralischen Status von Ökosystemen konnte ich 

keine abschließende Klarheit erlangen. Für mich sind es vornehmlich die biotischen 

Teile eines Ökosystems (die Gene und Organismen), die inhärent zielgerichtet und 

schädigbar sind und insofern moralisch berücksichtigt werden sollten und weniger 

die abiotischen Teile der Ökosysteme wie Felsen oder Flüsse. Diese sind weder inhä-

rent zielgerichtet noch in sich selbst schädigbar. Auch wenn wir Ökosysteme nicht 

direkt moralisch berücksichtigen, so ist ihre Wichtigkeit und Unentbehrlichkeit für 

all die zielgerichteten, schädigbaren Entitäten, die in dem Ökosystem leben und 

dieses in Teilen ausmachen, von so unermesslich großem moralischem Gewicht, 

dass selbst eine indirekte moralische Berücksichtigung der Ökosysteme absoluten 

Vorrang haben sollte. Es ist schlichtweg nicht möglich, einem Ökosystem Schaden 

zuzufügen, ohne dabei auch alle in dem Ökosystem lebenden, inhärent zielge-

richteten Wesen zu schädigen, zumal viele von diesen vollends von der Weiter-

existenz dieses speziellen Ökosystems abhängen. 

Bezüglich der Frage, ob die von mir entwickelte umweltethische Theorie egalitär 

oder gradualistisch ist, vertrete ich die Auffassung, dass jede überzeugende ethische 
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Theorie beide Ansätze gleichermaßen in sich vereinen muss. Auf einer ersten Ebene 

der Moral sollten wir egalitär urteilen und handeln. Unglücklicherweise leben wir 

jedoch in einer Welt mit unzähligen Konflikten – nicht nur in Hinblick auf den Bio-

diversitätsschutz. Oftmals müssen wir zwischen der Schädigung von Entität A oder 

B wählen, wie in Fragen unserer täglichen Ernährung. In solchen Fällen, die ich 1-

zu-2-Situationen nenne, ist eine strikt egalitäre (insbesondere eine egalitäre biozen-

trische) Theorie keine große Hilfe und ohne moralisch anleitende Kraft. Daher 

müssen wir auf einer zweiten Ebene der Moral zusätzliche Kriterien einführen, die uns 

dabei helfen, den Gesamtschaden zu minimieren. Damit diese Kriterien objektiv, 

verallgemeinerbar und daher moralisch sind, wende ich eine Reihe weitgehend 

akzeptierter und unstrittiger ethischer Prinzipien an. Zu diesen Prinzipien gehören 

die folgenden: das Prinzip der Verhältnismäßigkeit, das Prinzip der Unparteilich-

keit, das Prinzip der Selbstverteidigung, das Prinzip der gemeinsam geteilten 

Ansprüche, das Prinzip der (formalen) Gleichheit, das Prinzip der Universalisier-

barkeit und das „Sollen-impliziert-Können“-Prinzip. Durch die Anwendung dieser 

unstrittigen ethischen Prinzipien war es mir möglich, einen Satz an moralisch relevan-

ten Kriterien für eine gerechte Auflösung moralischer Konfliktsituationen zu identifi-

zieren, welche dabei helfen können, den Gesamtschaden in 1-zu-2-Situationen zu 

minimieren. Ich habe dabei folgende Kriterien ausgemacht: (phylogenetische) 

Nähe, Gefährdung einer Art, r- oder K-selektierte Art, evolutionäre Besonderheit, 

Bauplan und Fähigkeit nachzuwachsen, Schmerzempfindsamkeit und ökosyste-

mare Rolle. Die benannten Kriterien sind nicht von bloßen Intuitionen sondern von 

den ethischen Prinzipien in Verbindung mit der Nichtschädigungsregel abgeleitet. 

Durch die Verknüpfbarkeit von Nichtschädigungsregel mit den genannten ethi-

schen Prinzipien und Kriterien haben wir somit einen ethischen Werkzeugkasten 

zur Hand, der uns dabei hilft, moralische Konfliktsituationen auf die bestmögliche 

Weise aufzulösen. Es ist beispielsweise moralisch illegitim, meine eigenen nicht-

basalen Interessen zu bevorzugen, wenn diese in Konflikt mit den basalen Interessen 

einer anderen, schädigbaren Entität stehen – unabhängig davon, ob diese andere 

Entität nun ein Mensch, Baum oder Vogel ist. Mit den genannten Kriterien ist es 

ebenso möglich zu begründen, warum eher ein Individuum einer häufigen Art 

getötet werden sollte (wenn es denn tatsächlich getötet werden muss) anstelle eines 

Individuums einer vom Aussterben bedrohten Art. 

Trotz der Tatsache, dass die vorliegende umweltethische Theorie alle Lebewesen 

gleichermaßen moralisch berücksichtigt, ist sie weder misanthropisch noch ohne wie-

sende moralische Funktion. Es werden ethische Gründe benannt, warum es zum 

Beispiel in einer moralischen Konfliktsituation legitim ist, einen Menschen anstelle 

einer Buche oder eines Borkenkäfers zu retten, auch wenn alle dieselbe moralische 

Berücksichtigungswürdigkeit und denselben Eigenwert besitzen. Zusammenge-

fasst: Die hier vorgestellte „gen-zentrierte“ Umweltethiktheorie bietet eine Vielzahl 

an Gründen und Argumenten für den Schutz der Biodiversität, das heißt, für den 

Schutz der Gene, der Organismen, der Arten und der Ökosysteme gleichermaßen, 

ohne dabei die Bedürfnisse des Menschen zu negieren. 
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