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Abstract 

Plant conservation initiatives lag behind efforts to promote animal species, receiving considerably 

less funding. This essay explores one potential reason for that bias: a tendency among humans to 

neither notice nor value plants in the environment. We assess evidence for ‘plant-blindness’ and 

conclude there are indeed biases in appreciation of plants, but that this bias is not inevitable. We 

evaluate research from psychology and anthropology to identify the psychological and cultural bases 

of ‘plant blindness’ and conclude that both perceptual and cultural factors shape the ways that 

people understand and value plants, and that conservation programs can therefore contribute to 

reducing this bias. Based on this analysis we argue that support for plant conservation may be 

garnered by strategies that promote identification and empathy with plants. We identify potential 

ways to achieve this, and argue the need for action research to understand the efficacy of those 

approaches. 

 

 

Conservation initiatives are biased against plants and towards mammals and birds (Metrick & 

Weitzman 1996; Martin-Lopez et al. 2011; Havens et al. 2014), particularly well-studied large-bodied 

mammal species (Sitas et al. 2009) with forward facing eyes (Smith et al. 2012). The extent of the 

conservation bias against plants is highlighted by US figures showing that “despite plants comprising 

the majority of the federal endangered species list (57%), in 2011 they received less than 3.86% of 

federal endangered species expenditures” (Havens et al. 2014, p.8), a pattern repeated in other 

nations (Martin-Lopez et al. 2009; Laycock et al. 2011). Concurrent with this is a dramatic decline in 

botanical degree programs and courses, a major shortage of government employed botanists and 

chronic underfunding of plant conservation in relation to animal conservation (Kramer et al. 2010). 
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The ongoing loss of plant diversity is neglected by politicians and the media and insufficient 

resources are allocated to reverse this trend (Cires et al. 2013).  

 

While there are perhaps multiple reasons for this bias in funding and support, human appreciation 

of plants is likely to play a critical role. There is considerable evidence that human perspectives on 

species and ecosystems have direct implications for their conservation: landholders are more likely 

to manage remnant vegetation in positive ways where they express ‘liking’ for that vegetation 

(Williams & Cary 2002) or feel a sense of connection with nature (Gosling & Williams 2010); students 

are more likely to donate money to conserve species where they have empathy for that species 

(Berenguer 2007) and people are more likely to support conservation of species they find attractive 

(Knight 2007).  

 

In this context, evidence that humans more readily detect, appreciate and support fauna compared 

with flora (Bozniak 1994; Uno 1994; Wandersee & Schussler 2001) raises important challenges for 

plant species conservation.  Evidence for ‘plant-blindness’ or ‘zoocentrism’ has been presented 

across a range of studies from the fields of plant biology, psychology and science education 

(Wandersee & Schussler 2001; Hershey 2002; Lindemann-Matthies 2005; Clary & Wandersee 2011), 

but the implications of this bias for conservation practice has been given little attention.  In this 

essay we explore the evidence for this bias, as well as theoretical accounts of its psychological and 

cultural basis. We draw on this analysis to argue that plant appreciation can be promoted through 

programs that help people to identify and empathize with plants.  
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Assessing the evidence for plant-blindness  

Research concerning human-plant relationships is undertaken across a range of disciplines, and 

parallel lines of work present contrasting perspectives on the problem of plant-blindness: research 

from psychology and science education supports the plant-blindness hypotheses while research 

from anthropology points to societies holding strong bonds with plants. We argue that, considered 

as a whole, these bodies of research suggest that while preference for animals over plants is the 

norm in many societies, it is not inevitable.  

 

A number of studies provide evidence that humans have higher preference as well as superior recall 

and visual detection of animals relative to plants. Baird and colleagues (1984) and Wandersee (1986) 

both surveyed secondary school students in the United States of America (USA) (sample sizes of 

1855 and 136 students respectively) to test preferences for science topics and found clear 

preference for studying zoological topics ahead of botanical ones. Kinchin (1999) tested preferences 

of 162 students (United Kingdom resident) for specimens of an unfamiliar plant and animal in the 

classroom, and reported overwhelming preference for animal over plant specimens. Schussler and 

Olzak (2008) compared recall of pairs of equally familiar animals and plants among 124 psychology 

students and 203 botany students at a US university. Students first rated the attractiveness of plants 

and animals presented in images. Recall of these images was tested following a distraction task. 

Animal images were recalled significantly more than plant images, with this trend maintained for 

both botany and psychology students. Most recently, Balas and Momsen (2014) used experimental 

techniques to test whether ‘plant blindness’ is due to difficulties seeing plants in the first place. They 

proposed the phenomenon may reflect differences in visual memory, suggesting that plant images 

may be less robustly encoded than animal images. They tested this hypothesis making use of a 
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phenomenon known as “attentional blink” (AB): when two images are briefly presented (10-50ms) in 

rapid succession, AB refers to the phenomenon whereby detection of a first target image (T1) 

compromises ability to detect the second target image (T2) due to insufficient visual resources.  

Plant and animal images were used as T1 targets to measure the impact on detection of unrelated 

T2 images of water. Based on 640 trials with each of the 24 US female psychology students, the 

research demonstrated that detection of animals was significantly higher than plants and T1 false 

alarm rates for plants were significantly higher than animals. The authors concluded that plant 

images are harder to detect than animal images.  

 

At the same time, there is a significant body of ethnographic research demonstrating that many 

individuals and social groups have strong bonds with plants, including some Aboriginal Australian, 

Native North American and Maori cultural groups (Descola 2009; Hall 2011). Many Indigenous 

Australians have a non-hierarchical kinship relationship with plants that recognizes human-plant 

difference but also a shared ancestry (Rose 1992). These kinship relationships have obligations of 

“responsibility, solidarity and care” for plants while recognizing the necessity of plant use whereby 

“killing and harm takes place within structure, balanced, and reciprocal relationships” (Hall 2011, p. 

112). People belong to clans based on their lines of descent, while particular plant and animal 

species are “assigned to clans due to the actions of the Spirit Ancestors” (Bradley et al. 2006, p. 10). 

Thus, an individual’s kinship relationship with certain plant species will differ depending upon which 

clan the individual belongs to and this kinship will be used in relating to the plant species. For 

example, in the Yanyuwa community, Minnie a-Wulbulinimara identifies a pandanus palm as “my 

mother’s mother’s brother” and a grey mangrove as “my husband” (Bradley et al. 2006, p. 9). A 

similar relationship with plants is practiced by Native North Americans and Maori people who also 
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recognize kinship between humans and plants, based upon a shared heritage (Hall 2011). Greater 

affiliation with plants can exist even in contexts where animals are in plentiful supply. This is 

demonstrated by the Ankave, in Papua New Guinea, who “draw close connection between trees and 

humans” through use in ritual and everyday settings (Bonnemere 1998, p. 127). For example, the red 

juice of Pandanus conoideus has an analogical relationship with blood (considered the main agent of 

bodily growth) that informs practices related to maturation, health, procreation and male initiation 

(Bonnemere 1998). Numerous other social groups in North and South America, Siberia, South-East 

Asia maintain all sorts of human-like relationships with plants: friendship, exchange or seduction 

(Descola 2009).  

 

These different lines of research may appear contradictory, but a more coherent picture emerges 

when differences across discipline, purpose, methods and populations of interest are considered. 

Evidence demonstrating differential preference and recall for animals over plants is grounded in 

psychological approaches that aggregate trends at a population level and set out to test specific 

biases in perception. Evidence of strong affiliation with plants is grounded in intensive fieldwork 

seeking to provide an in-depth understanding of practices within a particular community or social 

group. Taken together, we interpret these two bodies of work as: (1) providing evidence of general 

perceptual biases for animals compared with plants, suggesting that ‘plant-blindness’ may indeed be 

one factor underpinning biases toward conservation funding and action for animal species; and (2) 

providing evidence that such bias is not inevitable since strong bonds with plants are clearly possible 

within many social groups. This latter point is critical: conservation programs may be able to play a 

role in challenging plant-blindness.  
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Possible reasons for differential appreciation of plants and animals 

The potential to successfully challenge plant-blindness depends partly on the causes for the biases 

observed: are these factors open to change? In this section we assess potential psychological and 

social forces that contribute to plant blindness or zoo-centrism among many social groups.  We 

argue that while plant-blindness has a foundation in biologically-based patterns of perception and 

cognition, cultural factors play a significant role in determining whether a given individual notices 

and values plants.  

Some researchers attribute ‘plant blindness’ primarily to biologically-based visual, cognitive and 

functional processes shared across all humans. Wandersee & Schussler (2001) suggest that because 

plants generally do not move, grow in close proximity, often have uniform colour, and so blend 

together visually, they are simply ‘not seen’.  Evolutionary psychologists have suggested that greater 

attendance to animals over plants may be related to the functional significance of animals for 

human survival. The ‘animate monitoring hypothesis’ suggested that evidence showing humans 

detect changes in animals and humans more than plants may be due to our ancestral hunter-

gatherers’ need to monitor animals that may eat or harm humans or provide a food source (New et 

al. 2007). Humans have historically had a higher reliance on animal-based foods than plants (Cordain 

et al. 2000) and it is proposed that this modern trait of greater attention to animals than plants is 

ancestrally derived (New et al. 2007). 

 

These hypotheses are consistent with the patterns of visual detection biases reported by Balas and 

Momsen (2014). They are also consistent with evidence that, observed across childhood 

development, there is a tendency for children to recognise non-human animals as living earlier than 

they recognise plants as living. Young children’s conceptions of the natural world are initially 
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anthropocentric (Carey 1985) and they struggle with the concept of plants being alive (Richards & 

Siegler 1984; Richards & Siegler 1986; Bebbington 2005). By around 10 years old, most children have 

expanded their notion of living things (Carey 1985) from people to animals and finally plants (Yorek 

et al. 2009). Motion has been shown to be a determinant of judging whether a stimulus is alive 

(Richards & Siegler 1986), giving further weight to this interpretation of the data.  

 

Other researchers highlight social and cultural factors that may contribute to biases within social 

groups. Some researchers have attributed poor knowledge of plants (Bebbington 2005; Gatt et al. 

2007; Fancovicova & Prokop 2011) to the focus of biological training. Uno (1994) found high school 

biology textbooks devoted only 14% of their chapters and 20% of their laboratory exercises to plants 

and botanical topics.  The term ‘zoochauvinist’ was coined to indicate the dominance of an animal 

focus by biology teachers (Bozniak 1994). Others suggest that biases against plants reflect much 

broader worldviews within some cultures and societies at particular points in time. For example, Hall 

argues that the “zoocentrism found in Western society pervades all cultural ideas and actions 

toward the plant kingdom” (Hall 2011, p. 6).  Plumwood (1993) and Hall (2011) argue that this bias 

has its foundations in a worldview which positions humans at the peak of a hierarchy: animals 

serving man, plants serving animals and the inanimate serving plants. In Western society, this 

construct can be traced from Plato, Aristotle and the early rationalists, through Christian and 

Cartesian thought to the present day (Plumwood 1993, Hall 2011). However, evidence exists of 

earlier Western societies having a different relationship with flora. The pagans of pre-Christian 

Europe recognised plants as kin and demonstrated a relationship of care, solidarity and 

responsibility much in common with animistic cultures (Hall 2011). 
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Research to date does not allow precise statements regarding pathways to plant-blindness, but it is 

likely that both biological and cultural factors shape human-plant relationships. If biologically-based 

factors make it more difficult for humans generally to detect, recall and appreciate plants, an 

individual’s perception of plants will also be profoundly influenced by the social and cultural 

contexts they inhabit (Fischer et al. 2011). Cultural processes such as language and practices affect 

the ways that people develop and organize knowledge of their environments, as well as the world 

views and values they express in relation to other species (Bang et al. 2007). If immersed in a plant-

affiliated culture, the individual will experience language and practices that enhance capacity to 

detect, recall and value plants, something less likely to occur in zoocentric societies. Plant 

conservation programs therefore have a role to play in promoting experiences, language and 

practices that challenge zoocentric assumptions common to many societies.  

 

Opportunities to challenge zoocentrism 

If the observed differential appreciation and support for animal and plant conservation is not 

inevitable, how can conservation practitioners act to challenge zoocentrism? Psychological studies 

have consistently shown that education or information alone typically does not result in increased 

conservation behavior (McKenzie-Mohr et al. 2012). Conservation programs will need more 

innovative approaches. In this section we evaluate three interrelated and promising lines of research 

to suggest broad strategies for promoting plant conservation.  

 

A unifying theme across this analysis is the importance of promoting opportunities for people to 

connect with plants emotionally or cognitively. This is grounded in emerging research on 
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‘connectedness theory’ (see Tam 2013; Restall & Conrad 2015 for overview) which suggests that 

willingness to address environmental issues is related to “the degree to which [a person] includes 

other people and nature within his or her cognitive representations of self” (Schultz 2000, p. 393). 

There is increasing evidence that people who view themselves as part of nature are more likely to 

exhibit pro-environmental concern and behaviour (Schultz 2000; Mayer & Frantz 2004; Berenguer 

2007; Davis et al. 2009; Gosling & Williams 2010). We propose that a person’s capacity to connect 

with plants  - to perceive ‘human-like’ traits in plants, to identify or empathize with plants - may 

increase inclusion of plants within sense of self, and thus appreciation of plant species.  

 

Identification with plants 

Support for conservation of species generally is partly explained by presence of traits that are 

‘human-like’. A number of studies have identified characteristics of animal species that are linked 

with public support for conservation: aesthetic appeal (Knight 2007); size (Kellert 1996); 

phylogenetical similarity to humans (Samples 1986; Kellert 1996); capacity for feeling, thought and 

pain (Kellert 1996); and ecological importance and rarity (Czech et al. 1998). Across these studies, 

‘human-like’ traits - including size, phylogenetical similarly and sentience - explain a significant 

proportion of variation in support for different animal species.  Similarly, preference for animals over 

plants has been shown to be due to human-like traits of animals: such as movement (Wandersee 

1986; Kinchin 1999), capacity to eat, having eyes and faces, communicating with sound and the lack 

of these characteristics in plants (Wandersee 1986). This area of research points to the potential for 

conservation programs to use strategies that highlight the ways that plants are in fact similar to 

humans.  

 



 

 

 

This article is protected by copyright. All rights reserved. 

 

11 

The likely success of such approaches is supported by the observation that cultural groups exhibiting 

clear affiliation with plants, appear to have a relationship with plants via the attribution of shared or 

‘human-like’ traits to plants. For example, the coconut palm plays a significant role within the lives of 

the island inhabitants of Nusa Penida near Bali (Giambelli 1998). The tree and its fruit mark peoples’ 

lives from birth to death; a tree planted by a man for his child’s first tooth ritual in effect becomes 

the child’s alter ego. The tree’s life span then parallels humans and in rituals is clothed, presented 

food and addressed as ‘grandmother’. Numerous terms apply equally to the coconut palm and the 

human body (Giambelli 1998). Common in the Amazon, among the Indians of Subarctic Canada and 

the Inuit is the belief that plants and animals are persons possessing a soul identical to the one they 

possess, thus allowing social relations with them (Descola 2009). A range of cultures and sub-

cultures can provide insight and ideas for supporting greater flora appreciation in a Western context 

“without fetishizing or appropriating Indigenous people and their culture of connection” (Rose 1999, 

p. 182).  

 

Empathy with plants 

There is increasing evidence that connection with nature can change through the practice of 

empathy (Schultz 2000). For example, Berenguer (2007) conducted an experiment demonstrating 

that empathizing with nature can increase concern and practical support for conservation of species. 

Participants were randomly assigned to view photographs of a dead bird on a beach covered in oil, 

or an area with eight trees that had been cut down and were lying on the ground.  Half the 

participants were assigned to a low empathy condition and were instructed to remain detached and 

objective while viewing the trees or bird. Remaining participants were instructed to empathize with 

the bird or trees, imagining how the bird or tree felt and the impact of this experience. Participants 
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who empathized with the other species not only expressed greater concern for its welfare, but 

recommended a higher level of funding allocation to environmental programs.  Interestingly in both 

high and low empathy conditions, concern and financial allocations were lower for trees than for 

birds. Berenguer notes: “People may identify more closely, at a cognitive level, with the bird than 

with the tree, so the level of inclusiveness will be higher in the case of the bird” (Berenguer 2007, p. 

281).  

 

While animal advocacy campaigns often appear designed to trigger empathy with threatened 

species, intentional use of connectedness or empathy-based strategies is relatively rare in 

conservation programs (Zylstra et al. 2014; Restall & Conrad 2015). One potential exception is the 

Council of All Beings program, which uses rituals and role playing in which participants give voice to 

the concerns of non-human forms including animals, trees, water and rocks (Bragg 1996). The 

effectiveness of this program for people with limited existing commitment to nature conservation is 

unclear.  

 

(Appropriate) anthropomorphization of plants 

Anthropomorphism - attributing human characteristics to nature - is commonly used in 

environmental discourse (Epley et al. 2007; Tam et al. 2013) and may be a potent factor in 

strengthening public appreciation of plant species. Recent studies show that people 

anthropomorphize to varying degrees, while their tendency to anthropomorphize ‘nature’ predicts 

moral care toward nonhumans in nature (Waytz et al. 2010). Anthropomorphism of nature enhances 

connectedness to nature (Tam et al. 2013) and action efficacy which mediate the relationship 
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between anthropomorphism and self-reported conservation behavior (Tam 2014). Numerous 

authors have suggested the use of anthropomorphized narratives as a conservation tool in 

increasing the charismatic representation and empathy for individual species (Chan 2012; Root-

Bernstein & Armesto 2013; Root-Bernstein et al. 2013), but we found little evidence that 

anthropomorphism is used to promote plant conservation.  

There is reason for caution in suggesting anthropomorphism-based strategies for promoting plant 

conservation.  Hall (2011) has argued there are dangers in suggesting similarities between humans 

and other species where these similarities are non-existent. Wynne (2007) argues that 

anthropomorphizing animal behavior is an outdated Darwinian concept that has no place in 

contemporary psychology. Although clearly a potential conservation tool, careful consideration 

needs to be given to current human interactions with the individual species and the 

anthropomorphic projections ascribed (Karlsson 2012; Root-Bernstein et al. 2013) as negative 

conservation outcomes are also possible (Root-Bernstein et al. 2013).    

 

Employment of these three broad strategies would be further strengthened if grounded in direct 

experience of plants. There is evidence that direct experience can influence plant related attitudes 

and behaviors.  Experiential outdoor education programs can have a positive effect on students’ 

environmental attitude generally (Bogner 1998; Skelley & Zajicek 1998; Bogner & Wiseman 2004; 

Fancovicova & Prokop 2011; Lieflander & Bogner 2014) as well as broad connection to nature (Ernst 

& Thiemer 2011). Children participating in outdoor nature programs involving plants will increase 

their appreciation and knowledge of plants (Lindemann-Mathies 2005; Fancovicova & Prokop 2011) 

and active gardening during childhood fosters positive adult perceptions of the social and intrinsic 

values of trees (Lohr & Pearson-Mims 2005). A number of plant-focused education programs have 



 

 

 

This article is protected by copyright. All rights reserved. 

 

14 

been shown to have positive impact on children’s engagement with plants, although impact on 

support for plant conservation has not been explored. Notable Australian examples include the 

Royal Botanic Gardens Melbourne Children’s Garden designed to foster children’s delight in nature 

and passion for plants (Barley 2009) and the Stephanie Alexander Kitchen Garden Program which 

involves children at over 800 Australian primary schools in establishing an organic garden and the 

harvesting and cooking of produce (Stephanie Alexander Kitchen Garden Foundation 2015).  

 

Thought needs to be given to the kinds of activities undertaken in direct experience programs. For 

example, research has shown householders view their gardens as “part of the domestic world” 

(Clayton 2007, p. 223), an ecology of prestige (Grove et al. 2006) with sustainable practice of little 

concern (Clayton 2007). A survey of 466 US homeowners revealed only 3.4% believed creating 

wildlife habitat and conserving natural resources was central to the meaning of the term ‘gardener’ 

(Kiesling & Manning 2010). Gardening-based strategies are unlikely to effectively promote plant 

conservation unless such human-centric assumptions are challenged.  

 

Implications for plant conservation 

Our analysis points to a number of practical ways to implement plant conservation programs 

grounded in promotion of identification, empathy and anthropomorphism with plants. The likely 

effectiveness of these strategies is supported by theoretical and empirical evidence, however 

practical application and evaluation is scant. We call for action research and adaptive management 

approaches to better understand their practical efficacy.  
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Enable direct experience of plants that draws attention to individual plants and species:  

Fostering capacity to look beyond the ‘amorphous forest’ and promoting discovery of individual 

plant species may be a critical point in creating empathic connection with plants (Wandersee & 

Schussler 2001). There are many ways this might be achieved that extend well beyond the 

taxonomic approaches typically used in botanical training: gardening to emphasize diverse functions 

of plants, drawing activities to promote close observation, exploration of plant movement or 

highlighting the human-like traits of individual plant species.  

 

Emphasize evidence-based similarities between plants and humans: There is increasing scientific 

evidence of ‘human-like’ traits of flora, such as being alive, having intentional motion, food uptake, 

are sexually active, communicate with neighbors (see Gagliano 2013 for communication overview) 

and recognition and favoring of kin over strangers (Dudley & File 2007; Murphy & Dudley 2009). 

Importantly, contemporary scientific understandings of plants should be integrated in primary and 

secondary school curricula given past evidence of biases against plants in school texts (Uno 1994).  

 

Use creative activities to promote empathy with plants: Collaborations between plant scientists 

and artists may play a crucial role in promoting positive emotional connections with plants (Jacobson 

et al. 2007; Curtis 2011). Creative activities such as story writing, drawing, imagining and role playing 

and rituals, including anthropomorphism, can encourage active empathy with other species 

including plants (Bragg 1996; Osbourne 2009).   
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Humans are inextricably linked to conservation agendas yet still remain a relatively neglected focus 

in conservation biology (Mascia et al. 2003; Schultz 2011). While theoretical and empirical research 

suggests the strategies identified here are likely to promote support for plant conservation, the 

paucity of practical application of these strategies currently prevents effective evaluation (Zylstra et 

al. 2014; Restall & Conrad 2015). The urgency for action on redressing imbalances between plant 

and animal conservation is however clear. In the face of this challenge, we call for new 

collaborations between conservation practitioners and social scientists to develop action research 

enabling implementation and systematic evaluation of approaches grounded in identification and 

empathy with plants.  
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