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C h A P T E R  1

General introduction
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1.1. Why investigate patterns in national 
 species conservation?

Preserving biological diversity is generally considered a significant environmental issue. 

Many studies suggest that the rate of biodiversity loss has accelerated during the last 

decades. Policymakers now recognize that there are several good reasons to halt the loss 

of biodiversity. These include not only the importance of species for food, drugs and other 

aspects of human economy and survival, but also several non-utilitarian considerations 

related to the quality of human life. International concern about biodiversity loss is also 

expressed by the Convention on Biological Diversity (Rio de Janeiro, 1992), endorsed by 191 

parties to date (Convention on Biological Diversity 2009).

 Despite current efforts to protect wild species and their habitats, it is unlikely 

that the decrease in the number of species and individuals will end soon. To be able to 

improve public decisions, their scientific foundation and their implementation, we need to 

know more about the factors behind the success and failure of public decision-making on 

biodiversity conservation. This thesis generally aims to contribute to a better understanding 

of public decisions regarding the conservation of specific species and the underlying 

societal processes. This first chapter explores these aspects and presents the main research 

questions of this thesis.

Species decline

Several reasons have been put forward to explain why species are important and 

valuable. These may be divided into three categories. Firstly, species of plants, animals, 

fungi and micro-organisms provide a variety of resources. These resources are directly or 

indirectly used in human societies, including for vital purposes such as food, fuel, clothing, 

construction and medicines (Groombridge 1992, pp. 331–406; Beattie 2005; Sampson 2005; 

Wood & Ehui 2005; Chin et al. 2006; Newman & Cragg 2007). Secondly, species carry out 

important metabolic, physical and ecological processes on earth, including vital processes 

such as photosynthesis, nutrient cycling, regulation of air and water quality, and the 

regulation of diseases (Costanza et al. 1997; Díaz et al. 2005; Guenni 2005; Hinga & Batchelor 

2005; House & Brovkin 2005; Lavelle et al. 2005; Patz & Confalonieri 2005). Thirdly, species 

have a variety of values to humans which are not necessarily related to their straightforward 

utilization or importance to environmental processes, such as values related to satisfaction 

obtained from the direct experience of species or the value of species culturally or 

spirituality (Brown & Manfredo 1987; Kellert 1996; De Groot & Ramakrishnan 2005). In 

addition to these reasons, species may also be considered to have an intrinsic value (e.g., 

Callicott 1989, pp. 129–174; O’Neill 1992).
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 Consequently, the current anthropogenically caused, highly elevated extinction 

rates of wild species, possibly marking a new mass extinction episode, may be considered 

to constitute a major environmental problem. On the timescale of human generations, this 

level of species loss suggests a rapid and irreversible deterioration in the quality of the living 

environment and a simultaneous reduction of current and future options for humans to benefit 

from species. Obviously, every extinct species will also be lost to future generations. Moreover, 

formation of a new diversity of species is unlikely to be experienced by human generations, 

since biodiversity recovery from known mass extinctions and the reestablishment of some 

communities has typically required 5–10 million years (Jablonski 1995).

 Different estimates based on the fossil record show life spans of species ranging 

from around 1 million to 10 million years, implying background extinction rates of 

0.1–1 extinctions per million species per year (E/MSY) (May et al. 1995; Mace et al. 2005). 

Different approaches yield different estimates of extinction rates occurring today. Analysis 

of documented extinctions for birds, mammals and amphibians during the past century 

yields 48 E/MSY, meaning tens to hundreds of times the background rates (Mace et al. 

2005). Documented extinctions are most probably underestimates due to data deficiency 

in relation to tropical species and stringent criteria for labelling species as ‘extinct’ (Smith 

et al. 1993; May et al. 1995). Many estimates of contemporary rates based on direct drivers 

of extinction such as habitat destruction, and indirect drivers such as human energy 

consumption, yield E/MSY values of 103 to 105 times background rates (Pimm & Brooks 1997; 

Mace et al. 2005). 

 The main causes of anthropogenic extinctions have changed in recent history. 

Documentation of the known causes of animal extinctions since 1600 reveals that 39 percent 

were the result of species introductions, 36 percent from habitat destruction and 23 percent 

from hunting and deliberate extermination (Groombridge 1992, p. 199). Habitat destruction, 

the introduction of alien species, overexploitation, disease, pollution and climate change are 

considered to have the most important direct impact on biodiversity today (Mace et al. 2005).

The ‘Noah’s Ark Problem’ 

Together with changes in the main causes, the main solutions for preventing species and 

population decline have also changed. Up to several decades ago, the need to regulate 

human interaction with species’ individuals including activities such as taking and trade, 

resulted in extensive quantities of species legislation (e.g., De Klemm & Shine 1993; Bean 

& Rowland 1997). In addition to a global reduction of greenhouse gas emissions, in situ 

conservation, that is, the regulation of human activities that are damaging to species 

habitats, is obviously the approach most needed today. Ex situ conservation of species, 

such as in zoos and gardens, is only believed to be feasible for a small minority of species 

(Ginsberg 1993; Balmford et al. 1996).
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 Due to the constantly growing human population and its consumption and 

production patterns, associated habitat disruptions and species losses are likely to increase. 

Consequently, decisions to conserve the habitats of some species will increasingly imply 

giving up other habitats and their inhabiting species. This leads to a ‘Noah’s Ark Problem’ 

(Weitzman 1998): which species, and thus, habitats, should be preserved? Straightforward 

or value-free solutions to this problem are difficult to conceive of. Variations in species 

distributions, habitat disruptions and species groups identified as threatened provide little 

help in making unambiguous conservation choices focused on only a few species groups, 

habitats, geographical zones or habitat-disrupting activities. For example, hotspots of 

species-richness in Britain for birds, butterflies, dragonflies, aquatic plants and liverworts 

show low overlap, suggesting that a focus on a limited number of areas that are ‘good’ for 

some taxa will not automatically include species-rich areas for other taxa (Prendergast et al. 

1993). Tropical moist forests are among the world’s most species-rich areas, and clearcutting 

of the forests is recognized as a major threat to global biodiversity. However, to focus on 

clearcutting would be to ignore other threats, for example, the severe damage caused to 

benthic communities by trawling, which annually covers an area 150 times greater than 

the land area that is clearcut (Watling & Norse 1998). In addition, many threatened species 

live outside the tropics, as is the case for birds, mammals and amphibians for example 

(Baillie et al. 2004, p. 67). In turn, a focus on generally well-known threatened taxa such as 

birds and mammals would ignore the fact that other taxa may be comparably threatened. 

For example, for the insect and other invertebrate fauna of Britain, which are relatively 

well known compared to those of other countries, extinction and endangerment rates (for 

Britain) are comparable to global rates for birds and mammals (May et al. 1995). Although 

the use of ‘rational’ approaches for setting conservation priorities has been suggested (e.g., 

Vane-Wright et al. 1991; Pressey et al. 1993; Given & Norton 1993; Faith 1994; Underhill 

1994; Vanderkam et al. 2007), inevitably such approaches will still be subjective. Species 

preservation based on, for example, a species’ taxonomic uniqueness would only take into 

account what is valuable from a taxonomic point of view.

National species conservation

For the reasons just mentioned, it seems justified to approach the ‘Noah’s Ark Problem’ of 

which species – and habitats – should be preserved, by considering it as a subjective political 

problem, and by recognizing that patterns in those species being conserved by public policy 

may nevertheless have long-lasting consequences for future biodiversity. On the one hand, 

species extinctions are global events and many populations have cross-border distributions 

or migration patterns. Therefore, species conservation policy obviously has international 

dimensions. This is illustrated by the various existing international agreements on species 

conservation such as the multilateral Agreement on Conservation of Polar Bears (Oslo, 

1973) and the international Convention on the Conservation of Migratory Species (Bonn, 14



1979). However, on the other hand, states have sovereign rights to exploit – or conserve – 

their natural resources. Moreover, many international agreements on species conservation 

allow national interpretations in the implementation of the agreements. Furthermore, 

global species extinctions are ultimately local extinctions (Begon et al. 1996, p. 928) that 

are likely to occur within national borders. In addition, global variations, such as in species 

distributions (Gaston 2000), including of threatened species (Orme et al. 2005; Grenyer et al. 

2006), provide little support for a straightforward conservation focus on a limited number 

of geographical areas. Consequently, individual states have their own responsibilities when 

it comes to conserving species, particularly on their own territory. The aim of this thesis is to 

investigate patterns in public species conservation at the national level. 

Factors affecting public decisions regarding animal species

Animal species comprise the vast majority of extant species. Moreover, most available 

knowledge at the level of individual human responses to species, and thus, potential clues 

for further investigating the issue at a societal level, also concerns animals. Therefore, 

the remainder of this thesis will focus on public decisions regarding wild animal species, 

including their conservation. How public decision-makers tend to respond to animal 

species is likely to be the result of different factors. Potentially important factors are further 

discussed below. 

 Section 1.2 will first provide a brief overview of the variety of relationships 

between humans and wild animal species. The nature, scale and intensity of human-species 

interactions will be briefly explored. The specific human-species relationships in question 

may be considered a potential factor affecting public decisions regarding species, since 

it has also been demonstrated or proposed to be a factor affecting individuals’ responses 

to animal species (e.g., Kellert 1996, p. 100). In Section 1.2, a distinction is made between 

relationships concerning benefits from species and relationships concerning health risks, 

damage or nuisance from species. 

 Subsequently, Section 1.3 further investigates different factors potentially affecting 

public decisions regarding species. To this end, factors proposed to be involved in individual-

level responses to animals are also discussed. In short, the following factors will be explored: 

the characteristics of animal species (and, implicitly, knowledge of such characteristics), the 

sociocultural context, including values, characteristics and involvement of relevant societal 

interests and actors in relation to the species, and historical changes. Finally, Section 1.4 will 

formulate the general aims and list the specific research questions of this thesis as well as 

provide an outline of the remaining chapters.
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1.2. Relationships between human society 
 and wild animal species 
To return to basics, an observer in an industrialized society might consult a popular 

survival guide (e.g., Mears 2003; Wiseman 2009) and learn that in survival situations species 

(including plants) are divided into those that can be used for food, shelter or clothing, 

making fire, collecting water, or medicinal purposes, and species that one should avoid 

because they are dangerous or poisonous when eaten. Although, due to agricultural, 

industrial and cultural developments, our world is much more complex than that of survival 

contexts, a division between useful and harmful species may still be appropriate for an 

initial investigation of relationships with wild animal species. Thus, in the following, the 

variety of societal benefits will be explored, as well as the health risks, damage and nuisance 

associated with wild animal species. 

Benefits from wild animal species

The use of wild animals for food

Marine and freshwater fish species provide an important source of animal protein for 

humans, particularly in small island states as well as in several other countries (Food and 

Agriculture Organization of the United Nations [FAO] 2009, p. 61). In the period 2002–2006, 

the average total global annual haul of wild marine and inland fish was 92.9 million tons 

(FAO 2009, p. 3). In 2006, the marine species that contributed most to global catches 

were anchoveta Engraulis ringens, Alaska pollock Theragra chalcogramma, skipjack tuna 

Katsuwonus pelamis and Atlantic herring Clupea harengus (FAO 2009, p. 12). Wild terrestrial 

mammals, including ungulates, primates and large rodents, are also used for meat as a basic 

food source (Groombridge 1992, p. 359). For example, Fa et al. (2002) estimated that in the 

Congo basin annual mammal meat exploitation rates were 178 kg per km2. Furthermore, a 

total of about 3.5 million semi-domesticated reindeer Rangifer tarandus are herded in Russia, 

Scandinavia, Alaska and Canada (Chardonnet et al. 2002). Worldwide, many bird species 

or their eggs are eaten (Groombridge 1992, p. 359) and in several areas, reptiles are also 

a source of food, particularly turtles and tortoises, as well as amphibians (Hardouin 1995; 

Klemens & Thorbjarnarson 1995; Chardonnet et al. 2002). Invertebrates used as food include, 

in particular, marine and freshwater molluscs and arthropods (Groombridge 1992, p. 361). 

Other invertebrates used as food include insects such as termites and grasshoppers, which 

are additional nutrient sources in many regions, except for Western countries (DeFoliart 

1999). Honey is produced worldwide, and substantially so in China (Parker 2006).
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Use of wild animals for non-food products

Utilitarian non-food products are obtained from wild mammal species for a variety of 

purposes in both domestic and commercial markets and include fur, hair, fat, oil, scales, 

bones, feathers and guano (Groombridge 1992, p. 374). Important insect products include 

silk from moths, lac (used in polish) and cochineal, a dye produced from scale insect species 

(Groombridge 1992, p. 380). Recently, several species have also been investigated with the 

aim of developing new products. Examples include termites in relation to architectural 

design, insects in relation to pest repellents, geckos in relation to industrial adhesives and 

dragonflies in relation to aeronautic design (Beattie 2005). 

 Furthermore, wild mammals or their products are used for various medical, 

cosmetic and aphrodisiac purposes. Examples are musk from deer, bears’ gall bladders, tiger 

bones, rhino horn (Groombridge 1992, p. 380) and insects or insect products (Ding et al. 

1997; Costa-Neto 2002). Organic compounds from several other animals are applied in drug 

design in Western medical science. Examples include compounds found in Brazilian vipers 

Bothrops jararaca (for anti-hypertension drugs) and the Caribbean sponge Cryptotheca crypta 

(for anticancer drugs) (Chin et al. 2006; Fox & Serrano 2007). Live animals are also used in 

treatment, such as leeches Hirudo medicinalis (Whitaker et al. 2004) or maggots (Sherman 

et al. 2000), and in experiments, primates for example (Carlsson et al. 2004). A recent 

development is the use of insects as information sources in forensics (Byrd & Castner 2001).

 An illustrious ornamental product of wild animals is ivory from African elephants 

(e.g., Wasser et al. 2007). Reptile skins are important products as well, particularly from 

crocodilians, large snakes and lizards (Groombridge 1992, p. 374; Klemens & Thorbjarnarson 

1995). Some other ornamental uses include cat skins, bird feathers and butterflies 

(Groombridge 1992, pp. 374–380; Nowell & Jackson 1996; Slone et al. 1997; Small 2007). Data 

from Knapp (2007, p. 22) on official CITES-registered imports over the 2000–2004 period 

show that worldwide a total of, on average, more than 18,000 mammal, 4000 bird and 500 

reptile hunting trophies are imported every year. Furthermore, museums and herbaria 

worldwide house a total of approximately three billion specimens of animals and plants 

(Causey et al. 2004), including for exhibits (e.g., Asma 2001).

Use of live wild animals for utilitarian and leisure purposes

Live wild animals are also used for several other purposes. Well-known examples are Indian 

elephants, which are used as draught animals in forestry in Asia, and the worldwide use of 

birds of prey species in falconry (Groombridge 1992, p. 381). In agriculture, more than 50 

insect species have been identified as pollinators of global crops for direct human use (Klein 

et al. 2007). Furthermore, in the last 120 years over 2,000 exotic arthropod species have been 

introduced as natural enemies worldwide, resulting in the control of 165 exotic arthropod 

pest species (Van Lenteren et al. 2006).

17



 Several wild animal species are popular as pets or companion animals, for display 

in zoos and public aquaria, and for entertainment. Aquarium fish are amongst the most 

popular pets, with hundreds of millions of individuals shipped annually (Chapman et al. 1997; 

Moreau & Coomes 2007). Most of the over 1,000 freshwater and 1,400 marine fish species are 

wild-caught worldwide (Chapman et al. 1997; Chapman 2000; Wabnitz et al. 2003; Moreau & 

Coomes 2007). Reptiles such as the green iguana Iguana iguana are also important pets, for 

example in the EU (Auliya 2003). Data from 74 countries show that in 2007 at least 3,609 bird 

species, 1,462 mammal, 1,668 reptile, 559 amphibian, 1,748 fish and 658 invertebrate species 

were kept in public zoos and aquaria (International Species Information System 2007). Trained 

wild animals are also used for entertainment in circuses worldwide, including elephants, 

tigers, lions and snake species (Radford 2007). Furthermore, wildlife rehabilitation centres 

worldwide keep a range of wild animals for temporary treatment (‘use’ for the purpose of 

caring). In 2002, at least 70,000 birds, 34,000 mammals and 5,000 individual amphibians and 

reptiles were treated in the US alone (National Wildlife Rehabilitators Association 2008). 

 Recreational fishing, including catch-and-release fishing (Arlinghaus et al. 2007), and 

hunting are significant activities worldwide. It is estimated that there are 30 million anglers in 

the US (U.S. Fish and Wildlife Service & U.S. Census Bureau [USFWS & USCB] 2007, p. 57), and 

21.3 million in Europe, 3.6 million in Canada and 3.4 million in Australia (Cooke & Cowx 2006). 

Furthermore, in the US and Europe there are respectively about 12.5 million and 7 million 

hunters (USFWS & USCB 2007, p. 57; Fédération des Associations de Chasse et Conservation 

de la Faune Sauvage de l’U.E. 2008). The species groups most hunted may vary according to 

geographical region. For example, in the US, deer are most frequently hunted (USFWS & USCB 

2007, p. 60), whereas in Latin America birds such as pigeons, doves and waterfowl, as well as 

lagomorphs, are mainly hunted (Chardonnet et al. 2002).

 Wildlife watching is also an important activity for many people, particularly in 

Western countries. For example, in the US alone more than 270 million people visit National 

Parks and at least 10 million people visit Southern African countries each year to observe or 

experience wildlife and wilderness (Earnshaw & Emerton 2000; Le et al. 2007). Bird-watching 

in particular is an important leisure activity. In the US during 2006, 42 million people 

observed birds (USFWS & USCB 2007, p. 88). Concern for wild animals is also expressed in 

memberships of nature and animal protection organizations. For example, in the Netherlands 

about 12 percent of households contributed to the World Wide Fund for Nature (WWF) in 

2007 (Milieu- en Natuurcompendium 2008a). 

 Research on wild animals has a long history and shows a tendency to study certain 

wild groups more intensively, particularly vertebrates. In 1985, about 40 percent of US and 

Australian animal taxonomists worked on vertebrates (Gaston & May 1992). Furthermore, 

some countries have active species survey organizations. For example, in the Netherlands 

over 14,000 volunteers were involved in surveys of wild animal species in 2007 (Milieu- en 

Natuurcompendium 2008b).18



Wild animals in arts and culture 

Throughout history, several animal species have played an important role in human arts, 

cultures and religions (e.g., Thomas 1983; Pollock & Rainwater 2005). Animals are subjects 

of literature, particularly for children, as well as painting, photography, movies, theatre 

and popular culture. Well-known examples include the wolf in Grimm’s fairy tales and 

Hanna-Barbera’s cartoon Yogi Bear. Bird songs and calls are also found in music, particularly 

classical music (Lemaire 2007, p. 38). Some species are considered to be holy or in another 

way inspiring, such as tigers, elephants, lions, eagles and cows. Wild animal species may 

be subject to religious rules as well, such as the dietary laws of the Bible (e.g., Boersema 

1997, pp. 111–178) and of the Koran and Hadith (e.g., Benelmouffok 2008). In several of the 

examples above, animals are ‘used’ for enjoyment or adoration, in order to rethink the role of 

humans in relationship to other species, or as metaphors for humans. 

health risks, damage and nuisance associated 
with wild animal species

Undoubtedly, relationships between humans and animal species are most problematic 

if vital interests such as human health or food supply are threatened by the species. In 

addition, animal species may cause other problems perceived to be harmful to society, 

including nuisance. Below, the variety of negative human-species relationships is further 

explored.

Direct health risks

According to health statistics, pathogenic protozoans and species groups that are vectors 

of pathogenic protozoans, as well as of other pathogenic micro-organisms and viruses, 

are the animal species groups that pose the most significant threat to humans. Malaria, 

transmitted by Anopheles mosquitoes and caused by protozoan Plasmodium species (CDC 

2004; World Health Organization 2007), is responsible for most human deaths. In 2001, an 

estimated 1.2 million people died from malaria and it was the ninth most important cause 

of death for low and middle-income countries (Lopez et al. 2006). Arthropods are involved 

in transmitting many other diseases as well, such as river blindness (black flies), sleeping 

sickness (tsetse flies), leishmaniasis (sandflies), typhus (body louse), plague (fleas), dengue 

fever (mosquitoes) and West Nile virus (mosquitoes) (Buxton 1988; Basáñez & Boussinesq 

1999; Cox 2002; Steen et al. 2004). At least 70 protozoan species cause diseases resulting 

in significant numbers of deaths worldwide (Murray & Lopez 1997; Cox 2002). Notorious 

parasites affecting humans can be found among arthropods and worm species. For example, 

billions of people are infected by helminths (Chan 1997; Crompton 1999).
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 Although they generally cause less injuries and deaths than the species groups 

described above, venomous animals may still be dangerous and they may evoke fearful 

responses in humans. Venomous animals (i.e., producing venom and possessing an apparatus 

for injecting it) include such groups as snakes, spiders and scorpions, but also several others 

(Mebs 2002; Junghanss & Bodio 2006). Data presented by Fry et al. (2003) indicate that about 16 

percent of all known snake species are dangerous to humans. Chippaux (1998) estimates that 

each year there are 5.4 million land snake bites worldwide, resulting in over 125,000 deaths, of 

which most cases occur in Asia (100,000) and Africa (20,000). About 200 of over 40,000 known 

spider species (i.e., 0.5%) can cause severe poisoning (Diaz 2004; Platnick 2008). Poisonous 

scorpion stings are common in tropical and subtropical regions (Isbister et al. 2004). For example, 

in Mexico approximately 200,000 people are stung each year (Dehesa-Dávilva & Possani 1994) 

and over 6,000 people died between 1979 to 2003, although mortality rates have decreased 

(Celis et al. 2007). Some fish species may also produce painful injuries. In the US, more than 750 

injuries caused by stingrays and thousands of injuries from catfish spines also occur annually 

(Diaz 2007). 

 Fatal attacks by wild mammals on humans are relatively rare, but they may have a 

great impact on the attitudes of humans to wildlife (Quickly & Herrero 2005). Large carnivorous 

mammals, in particular, are responsible for relatively high numbers of injuries, notably several 

species of felines and bears. Worldwide, tigers account for most reported cases (more than 

12,000), while other felines and bears together were reportedly involved in 1,800 attacks 

on humans during the last century (Löe & Röskaft 2004). Less frequently, large herbivorous 

mammals such as elephants, hippos and buffaloes also attack people (e.g., Shattock 1968; Treves 

& Naughton-Treves 1999; Rajpurohit & Krausman 2000; Western & Waithaka 2005; IUCN/SCC 

Hippo Specialist SubGroup 2008). Among reptiles, crocodilians are particularly known to attack 

or eat humans. For example, Caldicott et al. (2005) reported 17 deaths due to saltwater crocodile 

attacks over 33 years in northern Australia. Some fish may also attack humans. For the period 

1990–2007, 99 fatal shark attacks were reported worldwide (International Shark Attack File 2008). 

Although piranhas have a reputation for attacking and eating humans, this is probably mainly a 

matter of scavenging on human corpses (Sazima & De Andrade Guimarães 1987; Mol 2006). 

 Exposure to arthropods may cause allergic reactions (e.g., Arlian 2002), but in most 

cases this does not have fatal effects. However, the stings of hymenopterans (e.g., wasps) in 

particular may be dangerous in a minority of cases (e.g., Vetter et al. 1999; Moffit et al. 2004). 

From 1991 to 2001, 533 people died from hornet, bee or wasp stings in the US alone (Langley 

2005). Similarly, jellyfish species occasionally cause serious medical problems (e.g., Fenner & 

Williamson 1996; Burnett 2001).

 A special category of health risk are animal-induced motor vehicle collisions, such as  

are reported in Australia and Europe (Abu-Zidan et al. 2002; Groot Bruinderink & Hazebroek 

1996). Wildlife species, including birds, are a well-known risk to aviation as well (e.g., Dolbeer  

et al. 2000).20



Wild animal species causing damage

Ever since human being have been engaged in agriculture, crop growers have had to 

compete with harmful organisms, including wild animals. For six major crops (wheat, rice, 

maize, potatoes, soya beans and cotton) worldwide, it has been estimated that crop losses 

due to animal pests, that is, arthropods, nematodes, rodents, birds, slugs and snails, are 

equivalent to at least 10 percent (Oerke & Dehne 2004; Oerke 2006).

 In addition to their role in human diseases (see above), arthropods are also vectors 

for a range of bacterial or viral diseases in livestock, and parasitic arthropods, worms and 

protozoans may also cause serious veterinary problems. Moreover, in several regions in the 

world, mammalian predators such as bear and large cat species are responsible for livestock 

depredation (Kaczensky 1999; Mazzolli et al. 2002; Knarrum et al. 2006; Michalski et al. 2006). 

Insects may also cause damage to forests (e.g., Waters & Stark 1980; Coyle et al. 2005), as may 

mammals such as beaver Castor canadensis and ungulate species (e.g., Conover 2001, pp. 

105–107). Fish-eating mammals and birds may come into conflict with fisheries, as is the case 

with great cormorants Phalacrocorax carbo in Europe (Rauschmayer & Behrens 2008). In some 

cases, species are also considered to cause damage to nature itself, for example deer species 

(Côté et al. 2004). Mammal and bird species may cause damage to outdoor household 

property (e.g., Conover 2001, pp. 103–105). Furthermore, a variety of species, including 

rodents such as the house mouse Mus musculus and insects such as cockroach species, 

catfleas and larvae of woodboring beetle species, may cause damage or nuisance indoors 

(e.g., Hedges & Moreland 2004; Bonnefoy et al. 2008). 

 Finally, several species cause damage to constructions such as dikes, buildings 

and roads. For example, in the Netherlands shipworms Teredo navalis and muskrats 

Ondatra zibethicus have caused considerable economic damage related to various forms of 

construction (Doude van Troostwijk 1976; Ayar 2007). 

Conclusions

The brief review of the various relationships between humans and wild animal species 

above reveals that the basic elements of a survival context, as encountered by indigenous 

people as well as our own ancestors, are still apparent today. These include the use of wild 

animals for food or drugs and the dangers wild animals pose to human health. At the same 

time, there are many more relationships, including those typical of industrialized societies, 

such as collisions of wild animals with cars or aeroplanes. Nonetheless, these relationships 

can basically still be divided into those which are beneficial and those which are harmful 

to humans. Another impression is that the type or magnitude of the relationships with 

animal species may vary depending on the biological group to which the species belongs. 

Furthermore, the same species may emerge in quite different relational contexts.  21



For example, tigers may be harmful because they attack humans or cattle. However, their 

skins may be appreciated for ornamental use, their bones for traditional medicinal use, or 

they may be used as circus animals. Similarly, the venom from snakes that kill people in Brazil 

is simultaneously the basis for a range of modern anti-hypertension drugs.

 The nature and intensity of certain human-animal relationships can obviously vary 

depending on the geographical region or environment. For example, in southeast Asia there 

are many more dangerous species (e.g., tigers, snake species) and related incidents than in, 

for example, Western Europe. Also, as long as we do not swim in certain Australian waters, 

encounters with dangerous sharks or jellyfish are highly unlikely. 

1.3. Factors possibly involved in public 
 decisions on animal species
As illustrated in Section 1.2, there are many possible human relationships with numerous 

wild animal species which have a variety of species characteristics. Sometimes relationships 

with certain species groups seem to be rather unambiguous. In other cases, there are 

multiple and contradictory relationships with one and the same species or species groups, 

with different human interests assigning different values to such species or species groups. 

The characteristics of species are likely to affect to a reasonable extent the values assigned to 

species on the basis of human interests. Since, in turn, the individuals or groups representing 

such interests are seen as major actors influencing public decisions in pluralist societies, 

including in nature and animal policy issues (e.g., Czech et al. 1998; Ando 2001; Arts 2004; 

Wilkins et al. 2005), a relationship between public decisions made regarding species and 

species characteristics is to be expected. However, there is little systematic knowledge about 

the tendencies in public decisions regarding wild animal species and their conservation, and 

on the factors affecting such decisions. Although many have noted that there is a tendency 

for societies to merely protect ‘charismatic megafauna’ or ‘the furries and the featheries’, 

few have attempted to support such observations with quantitative assessments or have 

attempted to identify the particular attributes that affect decisions. In contrast, since the 

early 1970s a considerable body of literature has dealt with individual human responses to 

animals or animal species (see e.g., reviews in Plous 1993 and survey sources in Herzog & 

Dorr 2000). The studies cover a variety of actors and contexts as well as a variety of species, 

both wild and domesticated. Most of these studies focus on ethical aspects of animal 

research, the conservation and use of wildlife or human relationships with pets.

 Aiming at a more comprehensive explanation of the variety of possible individual 

human attitudes towards animals or their treatment, distinct sets of factors affecting 

attitudes have been proposed. An attitude can be seen here as a predisposition to act, 22



based on a certain amount of information relevant to the situation and an valuation of this 

information and the situation (see Fishbein & Ajzen 1975; Ajzen & Fishbein 1980).

 The most cited work on attitudes towards wildlife is that of Kellert (e.g., 1976, 1980, 

1989, 1993, 1996), who categorized attitudes towards animals largely based on a large-scale 

nationwide survey in the US on the topic for the US Fish and Wildlife Service in the 1970s. 

Several authors, including Kellert, have made attempts to relate these attitudes to various 

attributes or factors that influenced them. Furthermore, in summarizing corresponding 

evidence and ideas, Kellert (1996, p. 100) proposed a range of attitude-shaping factors that he 

grouped into four sets: wildlife values, perception of individual species, knowledge of wildlife, 

and, indeed, human-animal relationships. 

 Kellert’s first set, that is, wildlife values, is often seen as an important set of factors 

shaping attitudes, by Kellert as well as others. However, the precise meaning of ‘values’ and 

the relationship of ‘values’ to ‘attitudes’ and species characteristics appears to be inconsistent 

throughout Kellert’s work (compare e.g., Kellert 1976, 1989, 1993 and 1996). His second 

set, perception of individual species, relates to how we perceive the particular physical and 

behavioural characteristics of species: their size, aesthetic appeal, intelligence, sentience, 

similarity to humans, cultural and historical familiarity, body shape and means of locomotion. 

Kellert’s third set, knowledge of wildlife, reflects people’s knowledge of certain species. 

Knowledge may range from simple factual understanding to more conceptual and ecological 

comprehension, to awareness of a species’ population and conservation status. Regarding 

the fourth set, that is, the specific human-animal relationship in question, a variety of such 

relationships was explored in Section 1.2 above. Although Kellert’s attitude-shaping factors 

primarily apply to individual-level judgements, they have also been applied to judgements at 

the level of societal groups (e.g., Kaltenborn & Bjerke 2002).

 Attempts have been made to search for a more limited number of factors or 

underlying principles that influence individual attitudes towards animals or their treatment 

(see e.g., Burghardt & Herzog 1989; Hills 1993; Serpell 2004). Serpell (2004) has proposed a 

relationship between two primary underlying motivational considerations regarding attitudes 

towards animals (Fig 1.1). The first, ‘affect’, represents people’s affective and/or emotional 

responses to animals and ranges from a negative extreme, characterized by ‘fear’, ‘loathing’, or 

‘disidentification’, to a positive extreme, characterized by ‘love’, ‘sympathy’, or ‘identification’. 

The second, ‘utility’, represents people’s perceptions of the instrumental value of animals 

and may range from a negative extreme, where animals are perceived as most detrimental 

to human interests, to a positive extreme, where animals are perceived as most beneficial to 

human interests. In Serpell’s two-axis proposal, any animal or taxon can be perceived as lying 

somewhere within the resulting two-dimensional space, depending on the relative strengths 

of the affect and utility considerations it evokes (Fig 1.1). According to Serpell, attitudes are 

modified by animal attributes such as ‘cuteness’ and phylogenetic closeness, and by human-

centred attributes such as social context, culture and scientific knowledge. 23



 In the context of leisure behaviours, including hunting and wildlife observation, 

the account by Daigle et al. (2002) follows the theory of planned behaviour and the 

attitude model of Fishbein and Ajzen (1975). Consequently Daigle et al. look at factors 

that lead to behavioural intentions. In contrast to Kellert’s proposal (Kellert 1996, p. 10), 

which emphasizes the roles of values, knowledge and perceptions as attitude-shaping 

attributes concerning objects such as animal species, the theory developed by Fishbein 

and Azjen emphasizes that attitude (i.e., a predisposition to act) is influenced by norms and 

beliefs regarding human behaviour itself and its context. These norms and beliefs include 

considerations about the likely consequences of the behaviour (so-called behavioural 

beliefs), about the normative expectations of others (normative beliefs) and about the 

presence of factors that may further or hinder performance of the behaviour (control 

beliefs). Together, the three components lead to the formation of a behavioural intention. 

Consequently, in applying the theory to wildlife, the emphasis of Daigle et al. is on human 

behaviour itself, that is, the activities related to wildlife, and not on the object of the 

activities, that is, wildlife species.24

Figure 1.1   Diagrammatic representation of a postulated relationship between primary Affect
 and Utility dimensions of attitudes to animals and their welfare (after Serpell 2004).
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 Although the different terms and approaches discussed above are not entirely 

compatible, it can be concluded from the foregoing that ‘attitudes’, ‘perceptions’, ‘species 

characteristics’, ‘values’, ‘knowledge’, ‘human-animal relationships’ and sociocultural contexts 

are important attributes at least at the level of individual responses to species. However, 

the focus of this thesis is not on these individual-level responses to animal species, but on 

responses at a macro level, that is, in relation to public decisions regarding wild animal 

species and their conservation. Nonetheless, the premise here is that several of the 

individual-level attributes are likely to be potentially important factors that also affect public 

decisions. 

 As, for example Kellert (1985a) and Thomas (1983) have pointed out, at the societal 

level, the relative importance of several factors may also be subject to historical change. 

Furthermore, a focus on the macro level leads to the consideration of relevant societal 

groups and their interests, such as conservationists, hunters and farmers. Societal groups 

may be important actors in pluralist societies, and the groups may differ considerably in 

their relationships with species, in the values assigned to species, and in their attitudes to 

species. In addition, despite several proposals (e.g., Kellert 1980, 1996, p. 100; Burghardt 

& Herzog 1980, 1989) which suggest that the external morphological characteristics of 

a species may be important factors influencing human responses, as are their ecological 

characteristics, relatively few systematic efforts have been made to empirically investigate 

this issue, including at the level of public decisions. 

 In summary, the following two categories of factors are potentially important for 

public decisions regarding species: 

The characteristics of animal species (and, implicitly, knowledge related to the (a) 

characteristics)

The sociocultural context, including values related to species, the characteristics (b) 

and involvement of relevant societal actors and their related interests, and the 

possible importance of historical change

These factors will be further discussed below with an emphasis on the former category.

Characteristics of animal species

Of the categories of factors potentially important to public decisions regarding wild 

animal species, the first to be discussed here are the characteristics of the animal species 

themselves, that is, the characteristics of the individuals as well as the populations. As 

stated above, such characteristics have been proposed as being important in relation to 

human responses to species (e.g., Kellert 1980, 1996, p. 100; Burghardt & Herzog 1980, 1989). 

Generally, many characteristics of species’ individuals, particularly external morphological 25
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characteristics, are directly observable. Although characteristics of species’ populations may 

also be directly observable, they frequently only become apparent by means of knowledge 

gained on the basis of field surveys. Below, potentially relevant characteristics of individuals 

of species will be discussed first followed by a further discussion of those of populations of 

species.

Taxa versus phylogenetic relatedness to humans

The taxonomic groups (taxa) to which species belong have been put forward as a factor 

affecting human responses to species (see below). Taxa are groups of organisms sharing 

similar characteristics. Zoological taxa have been defined at 17 different hierarchical levels, 

such as the species, family or class level (e.g., Brusca & Brusca 2003, p. 25). Depending on the 

classification system considered, vertebrate classes may include fish, mammals, amphibians, 

reptiles and birds, and examples of invertebrate classes may include insects, gastropods 

(snails and slugs), bivalves (clams, oysters, mussels, etc.) and cephalopods (squids, octopuses, 

etc.) (Brusca & Brusca 2003, pp. 36, 594, 703–715). Although a range of scientific techniques 

is used to identify taxa, many characteristics typical of the species that are assigned to taxa 

at higher levels (e.g., at the family or class level) are often also well recognized by laypersons. 

In contrast to traditional systematists, who focus on the similarities of organisms, modern 

systematists focus on the phylogeny of taxa, that is, assessing at what point or how recently 

taxa separated from each other during evolution. The latter may also allow for inference 

of the relative relatedness of different taxa to each other. Figure 1.2 shows a cladogram, 

depicting a generally accepted view of phylogenetic relationships among the major taxa of 

living vertebrates.

Figure 1.2  Phylogenetic relationships among major groups of living vertebrate taxa 
 (after Brusca & Brusca 2003, p. 36).
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 Several authors have proposed that the perceived phylogenetic relatedness of 

species to humans is a factor affecting attitudes towards wild animals and their conservation 

(Burghardt & Herzog 1980, 1989; Kellert 1980; Plous 1993; DeKay & McClelland 1996).  

An individual-level example supporting this idea includes 60 American respondents, of 

whom 30 rated the perceived biological similarity of six endangered species to humans and 

30 others their priorities for saving the species from extinction. Priorities for saving species 

were found to correlate well with perceived similarities of the species to humans (Plous 

1993). Similarly, DeKay and McClelland (1996) reported that concern among 63 students 

for saving endangered or threatened animal species generally increased with increasing 

rates of perceived relatedness to humans of the taxa of these species. It is questionable, 

however, whether the ratings of relatedness to humans reported in such studies agree 

with those according to phylogenetic systematists (see e.g., Fig. 1.2 and Mallat & Winchell 

2007). Therefore, it should be emphasized that the studies provide evidence for people’s 

perceptions of relatedness of species to humans rather than for actual phylogenetic 

relatedness to humans as an attitude-shaping factor. Moreover, several other studies have 

related human responses to different taxa rather than to the perceived relatedness of 

animals of these taxa to humans. The studies frequently showed that birds were favoured 

over mammals, including in nature conservation contexts (see below). Since birds are 

phylogenetically less close to humans than mammals, such studies contradict the idea of 

phylogenetic relatedness to humans as an important factor.

Taxa

Examples of studies that relate individual human responses to taxa include those of 

Kellert (1980) in the US and Schulz (1987) in West Germany, who both assessed individuals’ 

preferences for the same set of 33 animals. Omitting domestic animals, preferences for 

taxa in both countries ranked identically as follows: 1. birds, 2. mammals, 3. amphibians, 

reptiles and fish, 4. invertebrates. In addition, Loomis and White (1996) analysed contingent 

valuation surveys (see also below) of US citizens which encompassed a total of 18 different 

rare, threatened or endangered wild animal species, including mammals, birds, reptiles and 

fish. Most of the surveys assessed individuals’ willingness-to-pay for conservation-related 

aims. The meta-analysis of the surveys revealed that the willingness-to-pay for marine 

mammals and birds was statistically greater than for other species, including land mammals. 

Similarly, Czech et al. (1998) found that the average ratings by US citizens of the importance 

of different animal taxa, were significantly higher for birds and mammals than for fish, 

reptiles, amphibians and invertebrates. Furthermore, of US citizens observing wildlife in 

2006, 94 percent observed birds, 82 percent land mammals, 29 percent amphibians or 

reptiles, 36 percent insects or spiders and 20 percent fish or other wildlife (U.S. Fish and 

Wildlife Service & U.S. Census Bureau 2007, p. 88).
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 In research also, and thus in the generation of knowledge on species, a focus on 

vertebrate taxa and on birds and mammals in particular has been found in various cases (i.e., 

when taking numbers of existing species of taxa as references). For example, in the 1980s, 30 

percent of all animal taxonomists in the US and Australia worked on vertebrates other than 

fish and between 6–11 percent studied fish (Gaston & May 1992). The average numbers of 

biological papers per year listed in Zoological Record from 1978 to 1987 were also highest for 

vertebrates (May 1988). Furthermore, of the papers on vertebrates published in nine leading 

ecological journals in 1992, 1996 and 2000, as well as in the journals Conservation Biology 

and Biological Conservation from 1987 to 2001, most dealt with birds and mammals (Bonnet 

et al. 2002; Clark & May 2002).

 Evidence on the role of taxa in public decisions has been provided by Metrick and 

Weitzman (1996, 1998). They showed that certain vertebrate taxa were significantly more 

likely to be listed under the US Endangered Species Act (ESA) and that birds were the most 

likely vertebrates to be listed. Furthermore, the ten species on which over USD 10 million 

was spent for ESA-related preservation by all US federal and state agencies from 1989 to 

1991, comprised seven bird and only three mammal species, whereas the three largest 

expenditures all concerned birds: the bald eagle Haliaeetus leucocephalus, the northern 

spotted owl Strix occidentalis caurina and the Florida scrub jay Aphelocoma coerulescens, 

respectively (Metrick & Weitzman 1996). For the 1993–1996 period, the top ten comprised six 

bird species, two fish species, one mammal species and one reptile species, once again, the 

three largest expenditures all concerned birds: the northern spotted owl, the red cockaded 

woodpecker Picoides borealis and the bald eagle (Dawson & Shogren 2001). De Klemm and 

Shine (1993) qualitatively reported that, over time, many countries have legally protected 

the species of different taxa in roughly the same order: 1. birds and mammals, 2. amphibians, 

reptiles and fish, 3. invertebrates. Thus, evidence suggests that taxon is likely to affect public 

conservation decisions. 

Similarity with humans

Various authors have suggested that people generally tend to give more consideration to 

animals that are perceived to be more similar to humans (Burghardt & Herzog 1980, 1989; 

Kellert 1980, 1996, p. 99; Plous 1993; DeKay & McClelland 1996; Hagelin et al. 2003; Batt 

2009). This may include the perceived phylogenetic relationship to humans (see above) and 

other characteristics, some of which are discussed below. Burghardt and Herzog (1980) have 

proposed classing such attributes under the category ‘anthropomorphism’, the attribution of 

human characteristics to animals (e.g., Eddy et al. 1993; Schilhab 2002).

Physical characteristics related to the appreciation of animals

Certain specific physical characteristics or sets of characteristics of animal species may 

positively affect human judgements of animals. It has been argued that, in addition to direct 28



perception, knowledge may also be involved in such judgements (Parsons 2002, 2006).

 Although certain characteristics of animal species are likely to contribute to the 

aesthetic appreciation of the species, empirical research on this issue is scarce. Parsons 

(2007) argued that the characteristics may include the ‘sensuous surface’ of animals, that is, 

interesting and appealing shapes, colours and patterns of animals. Rolston (1987) argued 

that animals may have aesthetic qualities – that typically differ from those of scenery, 

trees or plants – such as unexpected motion, sentience (‘somebody is there behind the fur 

and feathers’) and featured struggle for life (e.g., the strength and ‘wisdom’ of an elk bull). 

Sounds, such as those from songbirds or crickets may also be appreciated, and their effects 

on the aesthetic evaluation of outdoor settings have been experimentally demonstrated 

(Anderson et al. 1983). Parsons (2007) proposed the ‘functional beauty’ of animals as a factor, 

that is, their form appears suited to, or displays visible fitness for, their function (e.g., a 

cheetah’s body is ‘built for speed’). Empirical evidence for a role of aesthetics in conservation 

attitudes is provided by, for example, Gunnthorsdottir (2001). She assessed the willingness-

to-pay to save a fictive species among 189 undergraduates who had received experimental 

propaganda flyers that varied across species type (bat vs. ape) and species pictures 

presented. The perceived attractiveness of the species presented was found to correlate with 

willingness-to-pay. Likewise, Knight (2008) assessed aesthetic ratings by 228 undergraduates 

of 10 different wild animals on a 5-point scale, ranging from ‘very ugly’ to ‘very cute’. The 

ratings were found to be related to ratings of support for governmental protection of the 

animals.

 A particular category of characteristics related to attractiveness of species are 

cuteness (see also above), babyness or cuddlyness, referring to the juvenile appearance of 

animals, in shape or behaviour (Burghardt & Herzog 1980; Lawrence 1989). Lorenz (1943) 

proposed a ‘Kindchenschema’, implying a distinct set of an animal’s physical characteristics 

that contributes to parental-care responses in humans (see also Gardner & Wallach 1965;  

De Lannoy & Wielemans 1969, 1974; Fullard & Reiling 1976; Morris et al. 1995). The Dutch 

writer Kousbroek (1969) introduced the word aaibaarheidsfactor (‘strokability factor’), which 

literally refers to the extent to which an animal arouses the human desire to stroke or caress 

the animal. The word has subsequently been used in Dutch society to refer to the assumed 

importance of the relative attractiveness of individuals of animal species in relation to the 

willingness  to conserve the species. 

 Little attention has been paid to bipedism (i.e., walking or running on two feet, 

where the feet move alternately, half a cycle out of phase which each other). This human 

feature is recognizable in only a limited number of other species groups, including birds and 

sometimes apes (when walking), and birds and lizards (when running) (Alexander 2004).  

It is conceivable that this human-like feature affects our judgements of animals positively. 

The same may be true for the upright postures that some animals display, either naturally 

(e.g., meerkats Suricata suricata), or when encouraged by humans (e.g., in circuses). 29



 A species’ body size is another morphological characteristic that has been 

suggested as being potentially important for human judgements (Burghardt & Herzog 1980, 

1989; Kellert 1980, 1996, p. 100). Regarding public decisions, Metrick and Weitzman (1996, 

1998) showed that greater physical length increased the likelihood that vertebrate species 

would be protected under the ESA of 1973, and that public money was spent on subsequent 

species recovery.

Specific perceived mental, cognitive or emotional characteristics

Another species-related attribute suggested is the perceived ability of animals to suffer 

(Burghardt & Herzog 1980). Evidence at the level of individual people (Plous 1993) suggests 

that this perceived ability may be related to the perceived phylogenetic relatedness of 

animals to humans. The perceived ability of animals to feel pain or to suffer, including 

considered in the context of ‘animal welfare’, is a consideration in legislation related to 

human actions associated with individual animals such as the use of animals in research 

(Caporale et al. 2005; Kolar 2006; Langley et al. 2007). In wildlife contexts, this attribute 

may be a consideration in legislation on certain methods of killing or taking, for example, 

trapping (Iossa et al. 2007).

 A related attribute proposed by Burghardt and Herzog (1980) is ‘goriness’ (spilled 

blood). This may be an important attribute in judgements of, for example, animal dissection 

or the slaughtering of farm animals. However, it might also be important in wildlife contexts, 

notably in judgements about the killing of seals or small cetaceans that involves the 

release of clearly perceptible amounts of blood. Widely distributed pictures of the killing of 

harp seals Phoeca groenlandica in Newfoundland (Canada) have shown seal blood clearly 

contrasting with the seals’ white fur and the white ice. The growing public opposition to the 

sealing eventually resulted in the banning of seal products by the European Community in 

1982 (Bjørndal et al. 1993). 

 The cognitive or mental abilities of animals have also been postulated as attributes 

in judgements or attitudes related to conserving animals (Burghardt & Herzog 1980, 1989; 

Kellert 1996). Evidence at the individual level suggests that the perceived cognitive abilities 

of animals also tends to correspond with the perceived or actual phylogenetic relatedness of 

animals to humans (Eddy et al. 1993; Rasmussen et al. 1993; Nakajima et al. 2002). Hills (1995) 

found correlations between an individual’s belief in an animal mind and empathy for animals 

among farmers, animal rights supporters and the urban public. It is not clear, however, how 

important attributed cognitive or mental abilities might be in relation to public decisions 

regarding wildlife conservation. Conceivably, it may positively affect tendencies to conserve 

such groups as dolphins, whales and porpoises, and monkeys and apes, all of which have 

developed social behaviour, artificial ‘language’ comprehension and self-recognition ability 

(Marino 2002).
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Wild animals as food 

Several animal species are appreciated by humans as food. As meat may have become an 

essential part of the human diet over the course of evolution (Milton 1999), this appreciation 

might be deep-rooted. Meat may be an important source of amino acids, fat or oil, and of 

many minerals and vitamins for humans (e.g., Speth & Spielmann 1983; Stewart 1994; Milton 

1999). The appreciation of wild animals for food may be driven by subsistence, commercial 

or leisure motives. It is conceivable that the anatomy of species (e.g., the amount of muscle 

tissue), body size, population size, population density and behaviour contribute to the 

appreciation. However, the relative importance of such characteristics may be context-

dependent. For example, recreational anglers tend to prefer catching larger fish species  

or larger individuals within fish species (e.g., Wheeler & Damania 2001; Arterburn et al.  

2002; Loomis 2006), while small fish species such as anchoveta and Atlantic herring are 

amongst the marine species that dominate global commercial catches today (FAO 2009,  

p. 12). Similarly, the successful harvest of game species or the probability of success is often 

not the only or most important determinant of satisfaction for recreational hunters (e.g., 

Hautaluoma & Brown 1979; Decker & Connelly 1989; Hazel et al. 1990; Hayslette et al. 2001).

 The edibility (and harvestability) of animals obviously plays a role in public 

decisions regarding species, given the extensive bodies of hunting and fishing legislation 

that have been developed in many countries (e.g., De Klemm & Shine 1993, p. 87–107).   

Characteristics evoking avoidance

In contrast to affective and utility responses, certain animals may elicit fears, phobias, distress, 

revulsion, disgust, and so on, often implying a human tendency to avoid such animals. It has 

been postulated that such avoidance may be related to the prevention of animal attacks or to 

the prevention of disease and contamination (Matchett & Davey 1991; Davey et al. 1998).

 Fears associated with animals are not only amongst the most common clinical 

phobias, but also occur regularly at a non-clinical level in the normal population (Davey 1994). 

For example, in a study among a UK population, 55.1 percent of women and 18.1 percent of 

men reported being fearful of spiders (Davey 1992). Moreover, a study among students in seven 

Western and Asian countries revealed that the categories of animals feared were similar across 

cultures (Davey et al. 1998). Fear of specific animal species groups has also been extensively 

investigated, notably fear of spiders (e.g., Davey 1992; Merckelbach et al. 1998; Pflugshaupt 

et al. 2005) and snakes (e.g., Cooper et al. 1969; Klieger & Siejak 1997; Lipp et al. 2004). It has 

long been the subject of debate whether the fear of snakes is innate or the result of learning 

(see e.g., Wolin et al. 1963; Seligman 1971; Murray & Foote 1979; Davey et al. 1998). Öhman and 

Minke (2003) argued that the fear of snakes is learnt differently than fear of most other stimuli 

and that it does not require conscious perception. They proposed that individuals readily 

develop a fear of snakes due to a specialized fear module in the brain.
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 Several studies of individuals’ animal fears have proposed or revealed relevant 

species categories and characteristics related to reported fear or avoidance. Examples of 

such species characteristics include ugliness, sliminess, speediness and suddenness of 

movement of animals (Bennett-Levy & Marteau 1984) and the extent to which animals were 

rated as having a strange appearance, feeling odd, making strange noises, being controllable 

or predictable in behaviour, having a peculiar smell or making sudden movements 

(Merckelbach et al. 1987). Although feared species are not necessarily harmful to humans, it 

is quite conceivable that due to their characteristics there will be less support for their public 

conservation (however, see Knight 2008).

Food habits perceived as harmful

Another category of characteristics affecting human responses to species are habits of 

species, particularly food habits which are perceived as harmful to, notably, crops, livestock, 

fish or game. At the level of individuals, negative responses have been assessed, including in 

conservation contexts, for varieties of vertebrate species that eat crops (e.g., Hill 1997; Siex 

& Struhsaker 1999; Rao et al. 2002; Wang et al. 2006; Linkie et al. 2007). Furthermore, many 

studies have assessed negative responses to mammals that engage in livestock depredation. 

Species examples include wolf Canis lupus (e.g., Williams et al. 2002), lynx Lynx lynx (Vittersø 

et al. 1998; Andersone & Ozoliņš 2004), red fox Vulpes vulpes (Marvin 2000), coyote Canis 

latrans (Arthur 1981; Kellert 1985b; Martínez-Espiñeira 2006), jaguar Panthera onca, puma 

Puma concolor (Conforti & De Azevedo 2003) and snow leopard Panthera uncia (Oli et al. 

1994). Other studies have assessed negative responses to fish-eating species, such as seal 

species (Glain et al. 2001; Moore 2003; Tonder & Jurvelius 2004), or to predators that eat 

birds, including game (Messmer et al. 1999).

 At the level of public decisions, legal provisions allowing the control of animal 

species considered to be harmful to crops, livestock, game, forests or fisheries have been 

established in many countries (De Klemm & Shine 1993, pp. 108–109).

Population characteristics

The basic characteristics of species’ populations include rarity (or abundance) and 

population size. These characteristics refer to the numbers of individuals of species or 

the densities of these populations. In contrast to the physical characteristics of a species 

(see above), population characteristics may be subject to substantial changes, sometimes 

coinciding with habitat changes. Increases in population sizes of a species perceived as 

harmful or a decrease in population sizes of used or otherwise appreciated species may give 

rise to societal concern. Regarding conservation contexts, the IUCN has developed a Red List 

of globally threatened species based on population characteristics (IUCN Species Survival 

Commission 2008).
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 A considerable number of studies have assessed various attitudes at the individual 

level to endangered species, including willingness-to-pay for their conservation, particularly 

in the context of the US ESA (see e.g., Loomis & White 1996). Evidence suggests that people 

tend to have the greatest willingness-to-pay for ‘endangered but savable’ species (Samples et 

al. 1986; DeKay & McClelland 1996). 

 Over the course of time, information on actual or impending developments in the 

sizes of the populations of species has also been considered in public decisions regarding 

species. For example, the fear of agricultural pests has prompted regulations to control or 

quarantine plant ‘diseases’, including of harmful insects (e.g., Petter et al. 2008). Declines in 

populations of an appreciated species have been an explicit consideration in various pieces 

of conservation legislation. Since the beginning of the twentieth century, international 

treaties as well as national legislation have increasingly dealt with the protection of certain 

animal species or groups of animal species – such as birds – because they are considered to 

be endangered (De Klemm & Shine 1993, pp. 7–16, 29–85).

Non-native species

Non-native or alien species may evoke negative responses in society, particularly when their 

populations are increasing or behave in an invasive manner, or when they are perceived 

to be detrimental to human interests or other species. At the individual level, negative 

responses to such species or support for their control have been assessed (e.g., Fraser 2001; 

Barr et al. 2002; Bremner & Park 2007).

 Considering public decisions, non-native species may be particularly subject to 

regulations allowing or encouraging their control or eradication. Traditional examples are 

phytosanitary regulations (e.g., Petter et al. 2008), as well as provisions to eradicate rats 

Rattus spp. (e.g., Genovesi 2005). Since the introduction of non-native species is a well-

known cause of species extinction, particularly on islands, the issue has received renewed 

attention in biodiversity policy. Examples of current decisions regarding non-native species 

include ballast water regulations (e.g., Vásárhelyi & Thomas 2003).

The sociocultural context

The second category of factors that could play an important role in decisions regarding 

species is the sociocultural context, including the values of species, the characteristics and the 

involvement of relevant societal actors and their related interests, as well as historical change.

Values of wild animal species

Although values are considered to be important attributes in the context of nature and 

species conservation, it is difficult to provide a definition that is accepted across various 33



disciplines (e.g., sociology, psychology, economics, philosophy) and that is appropriate in all 

cases (overviews of different meanings of values in environmental and nature conservation 

contexts can be found in Steinhoff et al. (1987); Lockwood (1999); Shields et al. (2002); and 

Dietz et al. (2005)). Some concepts of value that are relevant to the present context are 

briefly discussed below.

In an account related to resource allocation, Brown (1984) distinguished three  

so-called preference-related value concepts. The first concept concerns held values, where 

value is conceived of as an ‘enduring conception of the preferable which influences choice 

and action’. Held values may include such values as ‘fairness’, ‘equality’ and ‘beauty’ .  

The second concept concerns the assigned value: ‘the expressed relative importance or 

worth of an object to an individual or group in a given context’. Examples include the 

recreational value of a fish species for anglers, the educational value of frogs for children, 

the ornamental worth of butterflies or beetles for collectors, and the harmful value of 

Colorado beetles for potato farmers. The assigned value of a species is the principle value 

concept that is operationalized in this thesis. The third concept concerns an intermediate 

meaning of value, where value ‘arises from a preference relationship between a subject and 

an object’. These three value concepts are considered to be related: held values provide (at 

least partially) a basis for the preference relationships which result in the expressed relative 

importance or worth of objects (Brown 1984).

Another categorization of values that is often referred to in the context of animals 

or their treatment contrasts intrinsic values to utilistic or instrumental values (e.g., Callicott 

1989, p. 129–174; O’Neill 1992). Intrinsic values are often conceived of as values that objects, 

such as animals, possess independently of the values that humans assign to them (for an 

overview of the varieties of intrinsic values, see e.g., O’Neill 1992). Ethical positions such as 

ecocentrism (as opposed to anthropocentrism) are frequently associated with intrinsic values 

(e.g., Eckersley 1992, p. 60). 

 Economic values are utilistic values understood from an economists point of 

view. Economic values are often conceived of as expressing the degree to which a good 

or a service may satisfy individual preferences. From an economist’s perspective, nature, 

including species, may have a total economic value that, according to several authors, is the 

sum of six different value components (e.g., Pearce & Moran 1994; Perrings 1995; Ruigrok 

2000). These include the direct use value, the indirect use value, the option value (Weisbrod 

1964), the quasi-option value (Arrow & Fisher 1974; Henry 1974; Fisher & Hanemann 1987), 

the existence value and the bequest value (Krutilla 1967). Generally, only the first (i.e., the 

value of the concrete profits from the direct use of goods or ‘services’ from nature, including 

species) represents a straightforward financial value (i.e., market price), while a range of 

techniques is applied to measure the other values. Of the techniques, the Contingent 

Valuation Method (CVM) is often used to value species. In such cases, willingness-to-pay of 

respondents is assessed with respect to the hypothetical conservation of species.  34



CVM has been applied in conservation contexts in relation to, for example, a variety of 

species in the USA (see e.g., Loomis & White 1996), Australia (e.g., Tisdell et al. 2007) and 

Spain (Martín-López et al. 2007), to mammal species in the UK (e.g., White et al. 2001), as well 

as the giant panda (Kontoleon & Swanson 2003) and marine mammal species (e.g., Langford 

et al. 2001; Giraud et al. 2002; Bosetti & Pearce 2003; Solomon et al. 2004).

To make trade-offs between, for example, environmental functions and economic 

interests, evaluation tools such as a benefit-cost analysis (e.g., Hanley & Spash 1993; Arrow et 

al. 1996) have been developed to assist decision-makers. By estimating the economic values 

of such functions, the technique can help decision-makers come to make informed decisions 

in relation to, for example, biodiversity policies, when there are alternative ways of allocating 

scarce financial and other resources. However, the total economic value of biological assets 

is often underestimated as several of the techniques are unable to measure all of the six 

value components mentioned above. In other words, measuring the full range of ecosystem 

services provided by biodiversity is often complicated (see e.g., Hanley & Spash 1993; 

Diamond & Hausman 1994; De Groot et al. 2002; Organisation for Economic Co-operation 

and Development 2002; Weesie & Van Andel 2008).

Characteristics of societal interests

The sociocultural context includes the characteristics and involvement of relevant societal 

actors and their related interests. The assigned values of species for such actors and 

consequently their attitudes towards species policy are likely to be related to their interests. 

For example, hunters are likely to attach higher use values to deer species than to mouse 

or rat species, while animal researchers wishing to conduct medical experiments are likely 

to attach higher use values to a – domesticated – mouse or rat than to deer. A considerable 

number of studies provide examples of responses to wild animals that vary according to 

the actors and their interests (e.g., Carr & Tait 1991; McKinstry & Anderson 1999; Czech & 

Borkhataria 2001; Williams & Moss 2001; Arterburn et al. 2002; Daigle et al. 2002; Bandara 

& Tisdell 2003; Weladji et al. 2003; Tonder & Jurvelius 2004). The studies include a variety of 

groups, such as urban dwellers, nature conservationists, wildlife managers, hunters, farmers, 

fishermen, tourists and biologists, and often reveal contrasting interests and attitudes 

regarding species. In turn, the political efforts of these different actors or societal groups are 

likely to influence public decisions regarding wild animals.

historical change

A considerable number of studies have indicated that human-species relationships, 

attitudes, values, interests and perceptions, as well as the relationship between these, 

may be subject to change over time. Examples of descriptive studies addressing this issue 

and covering longer periods of time include those concerning global history (Ponting 

1991, pp. 161–193), England from 1500 to 1800 (Thomas 1983) and the Netherlands from 35



1300 to 1990 (Davids 1989). The studies indicate that developments such as urbanization 

and industrialization have been important factors with respect to the changing moral 

valuation of animals. For example, the rise of an independent animal protection and 

nature conservation movement during the nineteenth century is believed to have 

strongly influenced public decisions regarding animals in the Netherlands (Davids 1989). 

Some studies have analysed newspapers to assess changes in attitudes to animals more 

quantitatively, including for the period 1900–1976 in the US (Kellert 1985a) and the period 

1949–1998 in Australia (Franklin & White 2001). Other studies have assessed changes over 

time in attitudes or perceptions concerning specific species or species groups, such as wild 

rabbit Oryctolagus cuniculus (Sheail 1991), large carnivores (Schwartz et al. 2003), Florida 

manatee Trichechus manatus latirostris (Goedeke 2004) and salmon Oncorhynchus spp. 

(Montgomery & Helvoigt 2006).

 At the level of public decisions, studies indicate that species legislation has been 

subject to considerable change and development during the twentieth century (Bean 1977; 

Bean & Rowland 1997; De Klemm & Shine 1993). In short, historical change is likely to be an 

important factor affecting public decisions regarding wild animal species.

 

Contexts in question

The specific context in question is another factor that is likely to influence responses 

to animal species. As argued by Kellert (1996, p. 100), factors such as whether human-

species interactions concern economic or recreational use of species, whether a species 

occurs on public or private land, the historical treatment of a species, as well as prevailing 

management practices towards certain species all shape attitudes towards animal species. 

A variety of human-species relationships, and consequently contexts, has already been 

explored in Section 1.2. In addition, contextual factors may also include differences between 

nations or cultures. For example, British and Japanese newspaper reports on pro or anti-

whaling stances (Murata 2007) were found to be considerably different, which might 

contribute to the generation of, or reflect, opposing views on whaling between readers in 

the UK and Japan. Similarly, people’s attitudes towards the conservation of wolves Canis 

lupus have frequently been more positive in North America than in Western Europe (Williams 

et al. 2002). With respect to public decisions, countries may differ in the way and extent to 

which they legally regulate the protection or use of species (see e.g., De Klemm & Shine 

1993, pp. 59–73).
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1.4  Aims, research questions and outline

Section 1.3 outlined a variety of factors that have been proposed or demonstrated to be likely 

to affect individual as well as societal responses to wild animal species. Of these, two main sets 

of factors were identified that were further explored with respect to their potential relevance 

in affecting public decisions regarding species. These include: (a) the characteristics of animal 

species (and, implicitly, knowledge related to the characteristics) and (b) the sociocultural 

context, including values related to the species, the characteristics and involvement of relevant 

societal actors and their related interests, and the possible importance of historical change. 

Because knowledge of species and the perception of species characteristics may often be 

connected (see e.g., Parsons 2002, 2006), the remainder of this thesis will generally only 

implicitly address the issue of knowledge (with the exception of one case dealt with in Chapter 

4, where the generation and incorporation of knowledge is related to species characteristics). 

Human-species relationships (see Section 1.2) will not be explicitly investigated either, except 

insofar as they reveal assigned values of species and reveal interests of relevant societal actors 

as a part of the societal context over the course of time. 

The focus of the present work is on the importance of the characteristics of wild 

animal species as a factor affecting public decisions regarding species and their conservation. 

Despite several proposals that advocate the importance of perceivable species characteristics 

to human responses to species, including morphological characteristics, systematic empirical 

research on this issue, notably with respect to public decisions, has received little attention. 

Although there is a large variety of species and their perceivable characteristics, biologists 

have categorized species into taxonomic groups, often on the basis of such characteristics. 

Previous research (see above) suggests that species from different taxonomic groups may have 

different chances of being subject to conservation decisions. In addition, a species’ body size 

is another clearly perceivable and frequently proposed attribute affecting human responses to 

animal species. Despite the potentially important role of species’ body size for public decisions 

on species, few studies have empirically investigated this issue. Furthermore, particularly 

in conservation decisions, ecological characteristics such as rarity and endangerment are 

often explicit considerations in species protection. As argued above, the perception of these 

characteristics is strongly related to knowledge of populations of species.

The general aim of this thesis is to investigate the role of species characteristics in national 

public decisions regarding species and their conservation. The focus is on decisions in 

the Netherlands. The central research question is to what extent are perceivable species 

characteristics and the related assigned values of species (i.e., the relative importance or 

worth of a species to an individual or group in a given context) likely to affect conservation-

related public decisions regarding specific wild animal species. From this central research 

question, four specific research questions can be derived. 37



 The first specific research question is whether taxon-based and size-based (i.e., 

related to a species’ relative size within a taxon) patterns are present in conservation-related 

public decisions regarding specific animal species and what the nature of such patterns 

is. Taxa represent classified sets of generally clearly perceivable and considerably different 

species characteristics, and taxon-based patterns in conservation-related public decisions 

regarding specific animal species are thus to be expected. Similarly, species size is, in part 

independently of the taxon, also likely to affect public decisions regarding a species. 

 The second specific research question is to what extent possible taxon-based and  

size-based patterns have changed over time. As argued in Section 1.3, historical change may 

be a relevant factor in public decisions regarding species. Consequently, possible taxon-

based and size-based patterns in decisions are also likely to be subject to temporal, external 

changes resulting from societal changes and, possibly, also ecological changes. 

 The third specific research question of this thesis is: what are, primarily as a function 

of species’ taxon and species’ size, and, secondarily, of species’ population characteristics, 

the demands and support of different actors or interests in public species conservation? 

Invariate species characteristics such as taxon and size are likely to affect the different 

assigned values of species for societies or societal or interest groups, including the assigned 

conservation values of species. In addition, variate population characteristics might also be 

important. 

 The fourth specific research question is what new methodological approaches can be 

developed to overcome the limitations of previous research.

Following this introductory chapter, these four research questions will be empirically 

investigated in four subsequent chapters:

Chapter 2 will present a quantitative and longitudinal assessment of the wild animal 

species in the Netherlands that were subject to a full body of Dutch national species-specific 

legislation published between 1857 and 1995. The numbers of species subject to the 

legislation were assessed for three different legal objectives – ‘control’, ‘use’ and ‘protection’ 

– that were defined on the basis of the purpose and level of the legally permitted taking of 

individuals of species. Taxon-patterns were assessed by calculating, for each main objective 

distinguished, the relative representation of the species of different taxa throughout the 

1857–1995 period. In addition, the relative extent to which the species occurring of the taxa 

had been subject to the legal objectives over the 1900–1995 period was assessed.
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Chapter 3 will investigate, within taxa, the size of the species subject to the legal objectives 

‘control’, ‘use’ and ‘protection’ in the Netherlands throughout the 1857–1995 period on the 

basis of the species-in-law assessment mentioned above. 

Environmental Impact Assessments (EIAs) are currently important tools in public decisions 

which permit human activities that may potentially harm the environment, including 

wild species. Chapter 4 will present, for different taxa, an assessment of the relative 

representation of species in Dutch Environmental Impact Statements (EISs), the extent to 

which samples of EISs referred to specific species and the accuracy of survey data referred to, 

and the apparent roles of different EIA actors in data inclusion. There is also an assessment of 

temporal changes in the relative attention in EISs paid to different taxa over the 1989–1996 

period, which will be discussed further in Chapter 6.

Chapter 5 will present the results of an experimental study in which 39 representatives 

of three major Dutch non-governmental organizations (NGOs) had to estimate their 

organization’s opinions on the continued existence of species and the level of agreement 

with governmental conservation measures in the Netherlands. Within the study, the species 

characteristics, taxon, relative size (within a taxon) and rarity were systematically varied, as 

were the interests that would be harmed by the conservation measures.

Finally, Chapter 6 provides a summary and concluding remarks reflecting on the findings 

of the four empirical studies within Chapters 2–5, and discusses the findings within the 

framework of the central research question and the four specific research questions 

formulated above.
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