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Managing biodiversity is About People 

Executive Summary 
 
Managing biodiversity is about people. It is about the ways in which they claim, use, and value natural 

resources. These are manifested in their individual statements and value articulations, in the 

institutions they create, and in their behaviour as individuals, collectives, and organisations under the 

political ecology of power and power relations. This interplay between ecological systems and human 

behaviours, values, and institutions has created a deeply complex ‘socio-ecological reality’ that 

characterizes our current situation. 

 

Because human actions are critical to sustainable and equitable biodiversity management, attempts to 

redress the rapid decline of biodiversity and ecosystem services must begin by understanding why 

people – individually and collectively – do what they do. This requires a comprehension, more robust 

and complete than what is currently on hand, of: 

(i) How values and behaviour of individuals and collectives shape, and are shaped, by the formal 

rules and norms (formal and informal institutions) governing interactions within societies; and 

(ii) The political-ecological context of power and power relations within which this dynamic 

interplay of values, behaviours, and institutions plays out in determining the access and use of 

resources.  

 

After having failed to achieve their 2010 biodiversity targets, countries participating in the tenth 

meeting of the  Conference of Parties (COP) to the Convention on Biological Diversity (CBD) 

adopted the Strategic Plan for Biodiversity 2011-2020 and the Aichi Targets as part of an effort to 

reduce, and perhaps reverse, the rapid decline of biodiversity worldwide. However, meeting the Aichi 

Targets requires a deeper understanding of the following key elements of the socio-ecological reality:  

 

Values 

 The plethora of beliefs, values, claims, and uses of natural resources that connects different 

societies in time and space, and impacts biodiversity management options and outcomes; 

 The plurality of values that shape natural resource claims and use – and therefore the 

conservation and sustainable use of biodiversity which arise from a variety of social, natural, 

and economic factors; 

 The cognitive dissonance that emerges within individuals when faced with conflicting values 

and beliefs held as an individual and as a member of a collective.  

 

Behaviour 

 How formal control and enforcement of sanctions are limited as biodiversity management 

tools, and how motivations and social, moral, and economic incentives can empower people to 

sustainably manage biodiversity on their own; 

 How social, psychological, and material factors interact with economic elements to impact and 

shape human behaviour pertinent to biodiversity management; 

 Why an emphasis on education and information regarding the value of biodiversity to society 

is important, but limited if the pedagogical tools used are top-down or heavily dependent upon 

external experts;  

 How identifying and understanding the factors that motivate and constrain individual, 

collective, and organizational behaviours can help contextualize and facilitate efforts to 

promote sustainable biodiversity management; 

 Why individual actors are increasingly detached from the impact of their consumption 

decisions and how strengthening signal feedback is important for inducing individual 

behavioural change. 
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Institutions 

 Why sector and/or scale-specific institutions are increasingly limited in managing biodiversity 

in an interconnected world;  

 How institutions, promoted as part of biodiversity management, can allow for the expression 

of a plurality of individual and collective values, facilitate empowerment and motivate 

individuals and collectives to manage biodiversity endogenously;  

 How institutions can be manipulated and used by individuals for personal advantages, leading 

to resource degradation and social inequality; 

 How institutions mediate interactions between external pressures and large scale planning, and 

lower levels of decisions regarding biodiversity management. 

 

The paper sets out to answer three questions that cut across the five strategic goals of the Strategic 

Plan for Biodiversity 2011–2020. These questions highlight two overarching asymmetries contributing 

to the continuing decline of biodiversity, both of which have implications for understanding human 

behaviour in biodiversity management: First, the mismatch among institutional arrangements 

established at various levels to conserve biodiversity; and second, the mismatch of values that 

individuals, groups, and organizations hold for biodiversity and ecosystem services. The three 

questions are: 

 

 How can plurality of existing values be articulated to enhance biodiversity management? 

 How can human behaviour enhance biodiversity management? 

 How can different forms of institutional arrangements at different levels help facilitate 

biodiversity management?  

 

The objective of this paper is to highlight key factors emerging from social sciences literature that 

might be considered when designing policies to implement the Strategic Plan for Biodiversity 2011-

2020. The paper is written to help those policymakers involved at multiple levels in the 

implementation of the Strategic Plan to better understand what motivates individual and collective 

behaviour, and how these behaviours can be influenced towards achieving the Aichi Targets.  

 

The document also aims to inform policymakers and others involved in biodiversity management of 

how the social sciences can provide key insights into human systems to support efforts to achieve the 

Aichi Targets. The paper broadens the perspectives of the human dimensions of biodiversity and 

ecosystem services management, expanding them from an (overly simplistic) assumption of rational, 

market-oriented individuals to a complex system of values, behaviour, and institutions within the 

political-ecological background of power and power relations.  

 

A number of key messages and recommendations are presented below to help in the deliberations on 

ways and means to achieve the Aichi Targets. The discourse presented here should be treated as a first 

exposé of the utility of the social sciences in this discourse and highlights the need for additional work 

and research if we are to make a real attempt in achieving the Aichi Targets as laid out in the Strategic 

Plan for Biodiversity 2011-2020.  

 

Key Message 1: Values and beliefs are multidimensional and not static 
The values and beliefs humans associate with biodiversity are multi-dimensional and continuously 

evolving, shaped by numerous dynamic social, economic, and ecological factors. The inter-

dependency, and sometimes-conflicting nature, of these values, both within an individual as well as 

across individuals, communities and organizations, shapes the way biodiversity and ecosystem 

services are accessed and used. 

 

Key Message 2: Economic and social insecurity can cause changes in long held beliefs and values 

on biodiversity conservation and sustainable use 
Recognizing the social and economic realities and needs of indigenous peoples and local populations, 

and confronting poverty and inequality, are critical issues and challenges for biodiversity management. 
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Social safety nets, in the form of education, health entitlements, and economic facilities such as access 

to credit and employment guarantees can drastically reduce the potential for exploitation of 

biodiversity and natural resources by local communities, particularly during time of crisis and 

increased vulnerability.  

 

Key Message 3: Individuals and collectives continuously make trade-offs across biodiversity and 

ecosystem services with other goods and services 
Understanding trade-offs across biodiversity, ecosystem services, and other goods and services 

contributing to human well-being is key to the conservation and sustainable use of biodiversity. 

Present indicators used to measure human well-being and/or biodiversity changes fail to show these 

trade-offs, and therefore overlook the costs and benefits of changes in biodiversity. 

 

Key Message 4: Education, information, and financial incentives alone are not sufficient to 

promote biodiversity conservation and sustainable use practises  
Individuals are generally motivated by local needs and social contexts to manage or mismanage 

biodiversity, rather than by a transcendental understanding of global circumstances. Education, 

information, and financial incentives alone – especially exogenous forms of such interventions – do 

not result in sustainable changes of behaviour to manage biodiversity and ecosystem services. Instead, 

identifying and addressing motivations – social-psychological benefits – relevant to a particular 

context (whether individual, collective, or organizational behaviour) can be more effective in 

initiating, directing, and sustaining pro-biodiversity management behaviour.  

 

Key Message 5: Biodiversity tends to be seen as a biophysical entity rather than as an integral 

part of well-being and identity 
The integration of biodiversity management in societies can be further improved by making 

biodiversity management a social default. This can be achieved by encouraging individuals, 

communities, and organizations to become agents of change, and providing opportunities to connect 

identities and a sense of place with biological diversity.  

 

Key Message 6: Many biodiversity-related institutions (the rules and norms governing 

conservation and sustainable use of biodiversity) are exogenously designed and fail to consider 

local specificity 

Institutions that allow the expression of the plurality of individual and collective values while 

accommodating and respecting the cultural and social context should be promoted for biodiversity 

management. Ideally, these value-articulating institutions should facilitate the empowerment of 

individuals and collectives to sustainably manage biodiversity as appropriate within their value 

systems and cultures, and without external coercion. 

 

Key Message 7: Matching the mis-matches with institutional innovation is key to improving the 

conservation and sustainable use of biodiversity 
Institutional mismatch is a key underlying cause of the apparent ineffectiveness in biodiversity 

governance reported by the GBO-3 (2010) and the MA (2005). In other words, for the Aichi Targets to 

be reached, greater emphasis should be placed on ensuring synergies among and between institutions 

operating at different levels.  

 

The recommendations that follow are not targeted at any particular policymaker. The objective of 

these recommendations is to provide some initial ideas to the CBD on potential areas where immediate 

action can be taken based on the information presented in this paper. 

 

Recommendation 1: Develop the knowledge base on biodiversity and ecosystem services 

valuations 

Facilitate and support valuation studies that capture the diverse values individuals and collectives 

place on biodiversity and ecosystem services. These studies should not assume that all individuals are 

market actors, but employ a variety of tools including behavioural experiments to understand 
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underling motives (including – but not exclusively – economic) of individual actions towards 

biodiversity and ecosystem services. 

 

Recommendation 2: Capture and articulate biodiversity value at the appropriate levels 

Provide economic facilities such as access to markets, credit, technology, and knowledge with the aim 

of decreasing the probability of unsustainable use of biodiversity and ecosystem services during times 

of stress, while increasing the economic value of biodiversity in its place of origin. This is crucial to 

increasing the benefits that local communities derive from biodiversity management, improving 

employment opportunities associated with biodiversity management, and incorporating the value of 

biodiversity to local development strategies, addressing Aichi Target 2 in confronting poverty in areas 

important for conservation.  

 

Recommendation 3: Changing the yardsticks of progress 

Support on-going work to develop “inclusive” wealth accounts at the national level. Successful 

biodiversity and ecosystem services management will require a shift of emphasis from existing GDP-

based flow accounting to an Inclusive Wealth stock accounting method that measures changes in 

natural capital – including biodiversity – and informs individuals and collectives on how biodiversity 

affects the wealth of society across time and space (UNU-IHDP and UNEP 2012).  

 

Recommendation 4: Changing Behaviour 

Employ social marketing strategies at appropriate levels. Strategies should be based on detailed 

information of specific population motives and barriers to pro-biodiversity behaviour, and should 

articulate mechanisms for possibly altering motivations and discouraging detrimental 

behaviours/promoting beneficial behaviours toward achieving policy outcomes. Pilot strategies should 

be evaluated, modified as necessary, and implemented at national level.  

 

Recommendation 5: Reflexive biodiversity engagement processes and individual empowerment 
Build biodiversity engagement reflexively, so as to invoke a sense of ownership among individuals. 

This in turn allows individuals to identify with a cause, and provides a sense of being themselves 

agents of change. Participatory pedagogical tools used in environmental education, anthropological 

studies, and behavioural studies may provide a basis for tools to communicate and build support for 

policy goals pertinent to biodiversity management. Capacity building activities would ideally be run 

endogenously by communities or networks of communities, and supported if needed by external 

actors. 

 

Recommendation 6: Building bridging institutions 

Contribute to the development of deliberative participatory processes that can support the design of 

bridging institutions to facilitate long-term planning and support social, moral, and economic 

incentives for people to sustainably manage biodiversity and ecosystem services without coercion. 

These institutions can be formal or informal depending on specific social, ecological, and economic 

contexts. A deliberative process would ideally ensure that these institutions are built within the 

cultural context these institutions would operate. 

 

Concluding remarks 

There is no doubt that a deeper understanding of the human dimensions of biodiversity management is 

necessary if we are to see real progress toward achieving the Aichi Targets. This can only be managed 

by bringing the full spectrum of social science research and expertise to bear on the problem at hand – 

managing biodiversity in a sustainable manner for human well-being. We acknowledge this paper’s 

anthropocentric approach, but see it as the only viable option if we are to influence and convince the 

broader citizenry of the value of biodiversity for maintaining a world we have come to take for 

granted.   

 

The material presented in this paper is just the tip of the iceberg. The objective is to demonstrate the 

value added of the social sciences for achieving the Aichi Targets. The complexity of the human 

system presented in the paper demonstrates that simplistic assumptions of individual behaviour will 
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not provide the solutions and responses needed to stop and reverse rapid losses of biodiversity across 

the planet. Understanding how humans make decisions and act upon them is critical to the success of 

the Convention and the Strategic Plan for Biodiversity 2011-2020.  
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Introduction 
 
Humanity has made great strides in science and technology over the past 200 years, substantially 

improving the overall living standards of the global population. The planet has also become 

increasingly interconnected. The interdependence of resource chains, institutions, behaviours and 

values has grown as spatial distances are narrowed through improvements in transport and information 

technology and the removal of commercial barriers.  

 

There is no doubt that our social, cultural, economic and ecological systems have undergone major 

transformations to accommodate and facilitate these scientific and technological advancements. These 

transformations have however not come without a cost. Humans have altered the state of the natural 

environment in ways not before seen in modern history (MA 2005; GBO-3 2010). Climate systems 

have been altered, oceans have been depleted, and the biological diversity of the planet has been 

reduced at unprecedented rates.  

 

The 20
th
 Century saw further innovations in controlling the demand of natural resources with the 

advent of mass communication and marketing tools, industrial expansion into source countries, 

modernisations in long distance transport, and improved exchange mechanisms for global trade. The 

last century is also known as the period of ‘great acceleration’, characterized by rapid conversion of 

consumption patterns, technological developments, industrial outputs and waste generation, which 

have in turn caused changes to entire ecosystems and resource availabilities (Steffens et al 2004; MA 

2005; GBO-3 2010). During this same period while large portions of the global population have been 

lifted out of poverty, we still have half of humanity still living on less than $2 dollars a day – a reality 

that is ethically unacceptable. These changes and trends have shown no sign of waning in the 21
st
 

Century.  

 

Biological resources, as with all natural resources, are historically traded commodities, and have thus 

been in demand not just in local contexts but also in distant regions. Around the world, nations have 

embarked on the implementation of trade liberalization policies, infrastructure development strategies, 

privatization of property and structural adjustment programs to promote economic growth for well-

being. However, many of these policies have for a variety of reasons caused increasing pressure on 

natural resources, biodiversity and ecosystem services (GEO 5).  

 

Managing biodiversity
2
 is therefore about people. It is about the ways in which they claim, use, and 

value natural resources. How people claim, use, and value those natural resources is manifested in 

their individual statements and value articulations, in the institutions
3
 they create, and in their 

behaviour as individuals, collectives and organisations
4
 under the political ecology of power and 

power relations. This interplay between ecological systems and human behaviours, values, and 

institutions has created a deeply complex ‘socio-ecological reality’ that characterizes our current 

situation. 

Because human actions are critical to sustainable and equitable biodiversity management, attempts to 

redress the rapid decline of biodiversity and ecosystem services must begin by understanding why 

people – individually and collectively – do what they do. This would require us to get better insights 

of: 

 

(i)  How values and behaviour of individuals and collectives shape and are shaped by the formal 

rules and norms (formal and informal institutions) governing the way they act and interact 

within societies; and 

                                                 
2 Biodiversity management encompasses biodiversity conservation, sustainable use and equitable sharing of benefits. 
3 Institutions are understood as formal and informal rules and norms that structure collective action behaviour (Ostrom 1990, 2005). 
Institutional arrangements act upon and mediate processes of natural resources claim and uses, and therefore biodiversity management. Rules 

and norms defined by institutions, at different levels of organization, help to reduce uncertainty for people and help to mediate competing 

actions and the values that individuals and groups bring to biodiversity management. 
4 Includes corporates, MEAs 
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(ii) The political ecological context of power and power relations within which this dynamic 

interplay of values, behaviours and institutions play out in determining the access and use 

of resources.  

 

There have been several efforts to stem losses of natural resources and ecosystems, and to integrate 

‘environmental’ goals with ‘development’ goals. In light of historical legacy the Convention on 

Biological Diversity (CBD), along with other Multilateral Environmental Agreements (MEA’s) and 

partners, has facilitated this integration process and has shown progress on various fronts – albeit with 

some caveats: 

 

 An important contribution of the CBD and related environmental agreements has been in 

raising awareness of biodiversity and its relevance to human well-being. The various 

activities of the CBD, including the decade of biodiversity, have certainly brought the terms 

‘biodiversity’ and ‘ecosystems’ into a collective understanding within the environmental 

policy landscape.  

 

However, too little attention has been paid to explaining trade-offs within and among the 

individual, collective, and organizational preferences and values that determine use of 

resources and biodiversity, and the equity transactions among stakeholders across the value 

chains through which resources – including biodiversity – move. 

 

 The efforts of various multilateral instruments on biodiversity and related sectors have helped 

mainstream conservation, and sustainable use of biodiversity into national 

environmental and resource use policy. Some noteworthy examples include the various 

national, regional and municipal biodiversity strategies. (CBO 2011, (King et al 2007)). 

 

However, the mainstreaming process has predominantly focused on resource use and 

environmental sectors and has largely been seen as limited to environmental impact 

assessments. This has caused a mis-conception of biodiversity management as purely an 

environmental issue while it is in reality a societal problem having impacts on human well-

being resulting in various conflicts between the objectives and activities of different 

institutions. There are numerous examples of conflicts between biodiversity-related policies 

and development policies, structural reforms, trade policies, fiscal and monetary policies, 

employment and other sectoral policies such as transport, economy, energy. 

 

 There has been significant creation and expansion of protected areas, including conservation 

areas inclusive of resident populations, and resource management. (Ricketts et al 2010). This 

has contributed to a certain extent in reducing the rapid decline of biodiversity in some 

countries. Furthermore, recent approaches within the CBD to include social and cultural 

criteria to management of ecologically and biologically sensitive areas (EBSA) indicate a shift 

in emphasis on the human dimensions of a management intervention (CBD, 2012) 

 

However, protected areas need to be complemented with the sustainable use of biodiversity 

and ecosystem services beyond those areas. It is socially unsustainable to assume that 

communities living in these areas would be environmental stewards when not provided the 

incentives to adopt conservation and sustainable use practices. Moreover, external socio-

economic drivers such as urbanization, population growth, and human migration among 

others limit the effectiveness of protected areas in containing particular pressures that are not 

necessarily easily monitored.  

 

In light of not achieving the 2010 biodiversity targets, countries participating in the
 
tenth meeting of 

the Conference of Parties (COP) to the CBD adopted the Strategic Plan for Biodiversity 2011-2020 

and the Aichi Targets as part of an effort to reduce, and perhaps reverse, the rapid decline of 

biodiversity. However, meeting the Aichi Targets requires a deeper understanding of the socio-
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ecological reality and human behaviour. This is an area where the social sciences can provide valuable 

insights and guidance for policymakers. 

 

Several theories from various streams of the social sciences have been proposed in efforts to build the 

understanding necessary to influence human behaviour that can lead to desirable environmental 

outcomes. These theories point to the importance of understanding human values, beliefs, norms, 

personalities and identities, and how these might inform human attitudes, thought and action (e.g., 

Stern 2000, Prager 2012, Jackson 2005). But it is important to point out here that individual and 

collective behaviours are also influenced by external factors such as institutions, power and power 

relations existing within societies (Kollmuss and Agyeman 2002, Duraiappah 1998). In this 

exploratory paper, we shall provide an overview of how values are formed and articulated, behaviours 

influenced and institutions created and mediate behaviour. 

 

Values 

 The plethora of beliefs, values, claims, and uses of natural resources that connects different 

societies in time and space, and impacts biodiversity management options and outcomes; 

 The plurality of values that shape natural resource claims and use – and therefore the 

conservation and sustainable use of biodiversity which arise from a variety of social, natural 

and economic factors; 

 The cognitive dissonance that emerges within individuals when faced with conflicting values 

and beliefs held as an individual and as a member of a collective.  

 

Behaviour 

 How formal control and enforcement of sanctions are limited as biodiversity management 

tools and the use of motivations and the social, moral, economic incentives to empower people 

to sustainable manage biodiversity; 

 How social-psychological and material factors interacting with economic factors play 

differential roles in shaping behaviours pertinent to biodiversity management; 

 Why emphasis on education and information regarding the value of biodiversity to society is 

important, but limited when pedagogical tools used are top-down or heavily dependent upon 

external experts;  

 How identifying and understanding the factors that motivate and constrain individual, 

collective, and organisational behaviours can help contextualize and facilitate efforts to 

promote sustainable biodiversity management; 

 Why individual actors are increasingly detached from the impact of their consumption 

decisions and how strengthening signal feedback is important for inducing individual 

behavioural change. 

 

Institutions 

 Why sector and/or scale specific institutions are increasingly limited in managing biodiversity 

in an interconnected world;  

  How institutions, promoted as part of biodiversity management can allow for the expression 

of a plurality of individual and collective values, facilitating empowerment and motivating 

individuals and collectives to manage biodiversity endogenously;  

 How institutions can be manipulated and used by individuals for personal advantages leading 

to resource degradation and social inequality; 

 How do institutions mediate interactions between external pressures and large scale planning 

and lower levels of decisions regarding biodiversity management. 

 

The paper sets out to answer three questions related to values, behaviour and institutions that cut 

across the five strategic goals of the Strategic Plan for Biodiversity 2011–2020. These questions 

attempt to highlight two overarching mismatches contributing to the continuing decline of 

biodiversity. Both of which have implications for the understanding of human behaviour regarding 

biodiversity management: -the mismatch between institutional arrangements put in place at different 



 

 12 

levels to conserve biodiversity; and, -the mismatch of values that individuals, groups, and 

organizations hold for biodiversity and ecosystem services. The three questions are: 

 

 How can plurality of existing values be articulated to enhance biodiversity management? 

 How can human behaviour enhance biodiversity management? 

 How can different forms of institutional arrangements at different levels help facilitate 

biodiversity management?  

 

The main objective of this paper is to highlight key factors emerging from the social sciences literature 

that might be considered when designing policies to implement the Strategic Plan for Biodiversity 

2011-2020. The paper is written to help policymakers at multiple levels involved in the 

implementation of the Strategic Plan to better understand what motivates individual and collective 

behaviour and how these behaviours can be influenced towards achieving the Aichi Targets.  

 

The document aims to inform policymakers and others involved in biodiversity management of the 

valuable knowledge the social sciences can bring to the discussion on achieving the Aichi Targets. The 

paper broadens the perspectives of the human dimensions of biodiversity and ecosystem services 

management from an overly simplistic assumption of rational market oriented individuals to a 

complex interaction of values, behaviour and institutions within the political ecology background of 

power and power relations.  

 

The paper is presented in three main sections. Each section addresses a question and provides key 

messages and recommendations emerging from the analysis. A number of concluding remarks are 

provided at the end of the paper. The Annex shows how the recommendations suggested in the text of 

the document correspond to the achievement of the 20 Aichi Biodiversity Targets. 

Plurality of Values and Biodiversity  
How can the different notions and the plurality of values be articulated to enhance biodiversity 

management decisions and value chains?  

A wide range of social science and humanistic perspectives has been employed in examining how 

humans perceive and value biodiversity. The understanding of what biodiversity means varies across 

individuals. At one end of the spectrum, some individuals perceive biodiversity as a reference to 

conserving specific species such as the humpback whale or the African elephant threatened by 

extinction. At the other end of the spectrum we have individuals who understand biodiversity as the 

variability among living organisms from all sources including, inter alia, terrestrial, marine and other 

aquatic ecosystems and the ecological complexes of which they are part; this includes diversity within 

species, between species and of ecosystems – the definition adopted by the CBD. These different 

notions of biodiversity in turn influence the way individual’s value biodiversity ranging from 

biocentric to purely anthropocentric (Dunlap and Jones 2002, Maier 2012).  

 

Those with biocentric orientations may emphasize the intrinsic worth of nature independent of human 

interests (Colyvan et al. 2009). Individuals with more anthropocentric outlooks may emphasize the 

instrumental values of nature and biodiversity. These include biodiversity’s provisioning services – for 

example, the provision of food and energy. Biodiversity may also provide cultural services (e.g. 

aesthetic or spiritual experiences), supporting services (e.g. nutrients cycling) as a foundation for other 

ecosystem services, and regulating services (e.g. pollination, waste decomposition and detoxification) 

(MA 2003). 

 

Yet even the nuance offered by these intrinsic-instrumental and biocentric-anthropocentric continuums 

still oversimplify the range of values humans associate with biodiversity. A more extensive and 

representative typology of orientations can be found in the work of Kellert (1993, 2009), who 

identified nine basic values of nature and living diversity that characterize individual environmental 

outlooks (see Table 1).  
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These different value orientations are not mutually exclusive, with individual expressions of 

biodiversity values often multi-faceted and intersectional (Hunter and Brehm 2004) 

 

Table 1. A typology of basic values attributed to wildlife and biodiversity. 

Value Definition 

 

Utilitarian Practical and material exploitation of nature 

Naturalistic Direct experience and exploration of nature 

Ecologistic-Scientific 

Systematic study of structure, function and relationship in 

nature 

Aesthetic Physical appeal and beauty of nature 

Symbolic Use of nature for language and thought 

Humanistic Strong emotional attachment and “love” for aspects of nature 

Moralistic Spiritual reverence and ethical concern for nature 

Dominionistic Mastery, physical control, dominance of nature 

Negativistic Fear, aversion, alienation from nature 

Source: Kellert 1996, 38 

 

These environmental perspective(s) and related values of biodiversity held by stakeholders shape 

policy and management preference (e.g. Colyvan et al. 2009; Hunter and Rinner 2004). A too-narrow 

management approach can alienate stakeholders and obscure common ground between biodiversity 

policy and other socio-ecological issues (Reyers e.al 2012), as illustrated in the Narok case study in 

Figure 1. (Duraiappah 2004).  

 

Box 1  Case Study 1: Clash of values and Institutions in the Narok district, Kenya 

 

The Narok district of Kenya comprises two distinct geographical zones - the highlands and the plains. 

The highlands are characterized by rich volcanic soils and high rainfall, and have been defined as 

“high potential” areas. The plains are characterized by less-fertile soils, lower rainfall, and are 

classified as “mid- to low-potential” areas. The highlands are predominantly forest, while the plains 

are savannah-type rangelands home to one of the richest sources of biodiversity on the planet. 

 

The Maasai, the ancestral habitants of this district, were, and remain to a large extent, nomadic 

pastorlists, using the plains for livestock during the wet season, and the highlands during the dry 

season. In this nomadic culture, land is treated as communal property, while livestock is considered as 

individual or family wealth.  

 

In the 1950’s and 60’s a series of land reforms were implemented, creating individual land titles and 

giving rise to a wealthy local farming community. In the Narok region, in addition to establishing 

private land ownership, another objective of the government was to sedentarise the Maasai, driven by 

the belief that the nomadic lifestyle was an inefficient use of land resources. IN addition, external 

pressure to conserve the rich forms of wildlife in the savannah plains led to large tract of communal 

lands being reclassified as protected areas.  

 

However, it was primarily newcomers from outside the district (largely from the Kalienjin and Kikuyu 

groups) who adopted small-scale farming, growing a combination of food and cash crops for the most 

part in the fertile highlands. Another group to take advantage of the land reforms were large-scale 

commercial farmers of White and Asian heritage, who primarily began commercial wheat, barley and 

dairy farming operations in the plains. In addition, the tourist industry became major players in the 

region as the size of the wildlife parks grew in size.  

 

The expansion of commercial farming in the plains and small-scale farming in the highlands, 

combined with an expansion of nature reserves for eco-tourism essentially boxed the Maasai into a 

narrow corridor with very little degree of maneuverability. This eventually led to impoverishment of 
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the Maasai forcing them to encroach on wildlife in the parks, overgraze the land with their cattle 

herds, and finally leaving their lands for the cities. This displacement was the reason for many of the 

violent clashes between the different groups.  

 

The differences in the way land was perceived, valued and used by the various groups, together with 

the privatization of communal areas, led to the breakdown of a relatively socio-ecologically stable 

production landscape, and to the marginalization of the pastoralists, while enriching other groups. The 

differences in values on land also led to land degradation, affecting soil retention and water regulation 

ecosystem services. The rate of biodiversity loss across the overall landscape in the region increased 

while numbers of species popular with eco-tourism in the nature parks increased.  

 

Possible solutions identified by the study included: 

i. Individualization of communal land with well-defined and secure rights, but governed by 

community participatory-derived rules (an example of a bridging institution discussed in the next 

section) on type and intensity of land use and on transfer of ownership.  

ii. Creation of a communication network (again a form of a bridging institution) involving all 

stakeholder groups allowing for information exchange and transfer regarding land use, land values and 

land ownership.  

 

Better understanding and integrating in land management of these different groups values would 

directly contribute to Aichi Targets 2 and 7 as well as 18 in terms of respecting local communities 

practices. It may also contribute to the Aichi Target 14 if the newcomers ways of land management led 

to disruption of some ecosystem services such as land fertility or pollution of watershed. 

 

See Duraiappah 2004 and Amman and Duraiappah 1998 

 

In addition, as expressed by Simaika and Samways (2010:905), “all these valuations are important in 

setting management goals because they encompass the entire breadth of the human experience.” A 

focus on economic value through only markets and payments neglects consideration of other values 

(Sagoff 2008, Brondizio et.al 2010) such as aesthetic and biophilia
5
-oriented humanistic perspectives 

(Kellert and Wilson 1993; Farber et al. 2002).  

 

On the other hand, values not associated with use or economic gains pose tremendous measurement 

challenges (Colyvan et al. 2009; Godoy et al. 2000). A key challenge to achieving the Aichi Targets is 

in articulating these various values, and understanding the trade-offs that might emerge across these 

values in a dynamic environment. 

 

Equally important to note is that these values are not necessarily static over time, but can be altered by 

changing social, economic and ecological conditions. For example, in recognizing the strategic role of 

local populations on conservation, terms such as ‘traditional populations’ have been created and 

codified in law (as in Brazil), based on the expectation that these populations will maintain economic 

systems with low levels of consumption, minimum technology, and limited resource use practices 

(Barreto Filho 2009). An example of a rapidly evolving changing environment is urbanization, which 

represents a powerful force re-shaping, values related with biodiversity across the globe (Elmqvist e.al 

forthcoming) 

 

In many cases, however, these views have concealed the material poverty of local populations, 

reframing them instead in terms of ethnic identity (Comaroff and Comaroff 2010). Today, as inhabited 

conservation areas have become a key strategy in managing biodiversity, there is great pressure put on 

local populations to protect biodiversity, while their modern surroundings neatly continue with 

“business-as-usual”. 

 

Indeed, local populations have expectations of improving their economic situations, consumption 

                                                 
5 The deep affiliations humans have for nature is an instrisic part of their biologval systems.  
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levels, education for their children, and access to technology, in addition to retaining traditional values 

of spiritual well-being, traditional landscapes, sacred groves and biodiversity, among others. This is 

further compounded by the values they might have on biodiversity as an individual or as a household 

member vis-à-vis as a member of a collective. This creates in essence multiple identities that one 

individual might have towards biodiversity and conflicts across these identities leads to what 

psychologists call cognitive dissonance that might lead to behaviour different from what standard 

rational models might suggest.   For example, a park ranger may hold a pro-biodiversity identity while 

executing the functions of conservation in a park, and yet purchase invasive species for food or 

ornament for a variety of other social-psychological (e.g. social norms) and/or material (e.g. economic 

factors) reasons.  

 

Therefore, economic and social entitlements might be key to ensuring that individuals and 

communities have an incentive to manage biodiversity and ecosystem services, especially during times 

of crisis and vulnerability when cognitive dissonance is greatest. These entitlements might reduce the 

internal conflicts of values when it comes to access and use of biodiversity and ecosystem services. 

 

The expression of environmental values can come in many forms, although the expression that is 

simplest to use in broader socio-economic policy making processes is a monetary one.  Translating all 

values into a monetary metric may be morally questionable. For instance, the value an individual or as 

part of a collective places on a sacred forest might not be able to be expressed in dollars, and may be 

seen as a matter of cultural and spiritual identity for the community (Sagoff, 1998). However, a 

monetary metric does allow for the analysis of trade-offs and synergies across other goods and 

services of value to individuals within or outside that community.  

 

The decision to use or not use a monetary metric to express all values would depend on the use of 

these values in decision-making. For example, a monetary metric might be useful if the objective is to 

monitor changes in the stocks of biodiversity and ecosystem services – elements of “natural” capital – 

vis-à-vis other forms of capital at an aggregate level. On the other hand, if the objective is to convert a 

particular area of forest at the local level, then a purely monetary expression will be lacking, and 

instead a deliberative process that allows other values to be articulated and incorporated into the 

decision-making framework would be preferable (Dryzek 2000).  

 

Key Message 1: Values and beliefs are multidimensional and not static 
The values and beliefs humans associate with biodiversity are multi-dimensional, and are continuously 

evolving –shaped by numerous dynamic social, economic and ecological factors. The inter-

dependency and sometimes conflicting nature of these values within an individual and across 

individuals, communities and organizations shapes the way biodiversity and ecosystem services are 

accessed and used. 

 

Key Message 2: Economic and social insecurity can cause changes in long held beliefs and values 

on biodiversity conservation and sustainable use.  
Recognizing the social and economic realities and needs of indigenous peoples and local populations, 

and confronting poverty and inequality are critical issues and challenges for biodiversity management. 

Social safety nets, in the form of education and health entitlements and economic facilities such as 

access to credit and employment guarantees can drastically reduce the potential for exploitation of 

biodiversity and natural resources by local communities, particularly during time of crisis and 

increased vulnerability.  

 

Key Message 3: Individuals and collectives continuously make trade-offs across biodiversity and 

ecosystem services with other goods and services 
Understanding trade-offs across biodiversity, ecosystem services and other goods and services 

contributing to human well-being is key to the conservation and sustainable use of biodiversity. 

Present indicators used in measuring well-being and/or biodiversity changes fail to show these trade-

offs and therefore ignore the costs and benefits of changes in biodiversity.  
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Recommendation 1: Develop the knowledge base on biodiversity and ecosystem services 

valuations 

Facilitate and support valuation studies that capture the diverse values individuals and collectives 

place on biodiversity and ecosystem services. These studies should not assume that all individuals are 

market actors, but employ a variety of tools including behavioural experiments to understand 

underling motives (including – but not exclusively – economic) of individual actions towards 

biodiversity and ecosystem services. 

 

Recommendation 2: Capture and articulate biodiversity value at the appropriate levels 

Provide economic facilities such as access to markets, credit, technology, and knowledge with the aim 

of decreasing the probability of unsustainable use of biodiversity and ecosystem services during times 

of stress while increasing the economic value of biodiversity in its place of origin. This is crucial to 

increasing the benefits that local communities derive from biodiversity management, improving 

employment opportunities associated with biodiversity management, and incorporating the value of 

biodiversity to local development strategies, addressing Aichi Target 2 in confronting poverty in areas 

important for conservation.  

 

Recommendation 3: Changing the yardsticks of progress 

Support on-going work to develop “inclusive” wealth accounts at the national level. Successful 

biodiversity and ecosystem services management will require a shift of emphasis from existing GDP-

based flow accounting to an Inclusive Wealth stock accounting method that measures changes in 

natural capital – including biodiversity – and informs individuals and collectives on how biodiversity 

affects the wealth of society across time and space (UNU-IHDP and UNEP 2012).  

 

Human Behaviour and Biodiversity Management  
How can understanding and influencing human behaviour enhance biodiversity management?  

A central aspect of biodiversity conservation is the recognition that actual conservation management 

happens on the ground, often far-removed from the policy process, and where people as individuals 

and collectives take actions in the interest or otherwise of biodiversity management.  

 

Understanding and influencing those actions – the human behavioural elements of biodiversity 

management – are crucial, as biodiversity management occurs at the interface of nature and human 

behaviour. Why people act the way they do to facilitate biodiversity loss or conservation, and how 

pro-biodiversity conservation and management behaviours could be promoted, deserves thorough 

attention (Saunders, 2003; Clayton & Brook, 2005).  

 

So far, most efforts to motivate biodiversity conservation have focused on financial/economic 

incentives. While such incentives may have undeniably promoted biodiversity conservation in the 

short term, they do not guarantee sustainability for the following reasons: 

 

 The continuous availability of such resources is prohibitively uncertain; 

 Financial incentives for biodiversity management often originate from sources external to the 

individuals and communities whose behaviours directly affect biodiversity, thus imparting 

agency and responsibility to actors outside the biodiversity-behavioural interface. Studies in 

behavioural sciences show that people are more likely to engage in and sustain behaviours 

when the motivations are intrinsic – including ascription of responsibility and agency to the 

self (e.g., Ryan & Deci, 2000; Stern, 2000; Osbaldiston & Sheldon, 2003; Bamberg & Moser, 

2007); 

 Financial incentives based on economic rationalism alone – de-coupled from the intrinsic 

motivations and self-determination of individuals and communities – may induce perceptions 

of the commodification of biodiversity, potentially clashing with spiritual and cultural values 
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and beliefs, and in doing so influencing attitudes and behaviours in disfavour of sustainable 

biodiversity management.   

 

Substantial efforts to ensure the sustainable management of biodiversity have been focused on creating 

awareness through information provision and education. However, while awareness might change 

attitudes, it does not necessarily lead to behavioural change (McKenzie-Mohr, 2000; Schultz, 2011). 

Instead, motivations – social-psychological and material benefits – are more influential in initiating, 

directing, and sustaining behaviour.  

 

Educational and information strategies must couple awareness intent with persuasive appeals that 

evoke motivations. Cognitive psychology has shown that communication appeals that match the 

recipients’ motivations are more likely to influence behaviour than appeals with only awareness intent 

(Clary et al., 1994).  

 

Social marketing is the most common and effective approach to promoting pro-environmental 

behaviours (McKenzie-Mohr, 2011; McKenzie-Mohr et al., 2012). Social marketing consists of a suite 

of research and execution techniques informed by the psychology of persuasion and influence 

(Cialdini, 2006; Kenrick et al., 2006). The approach involves: 

 

i. Careful selection of the behaviours to be promoted and competing behaviours to be 

discouraged. Biodiversity conservation and sustainable use in any particular place often involves 

a multiplicity of behaviours. It is encouraged to select behaviours with the potential for most 

impact, for example, by surveying biodiversity experts with such knowledge. Another key 

element in selecting behaviour is the assessment, through surveys or experience, of the 

probabilities that people will engage in those behaviours, and the proportion of a target population 

that has adopted that behaviour (penetration). The combination of impact, probability and 

penetration should help guide the selection of behaviours to promote.  

 

ii. Identification of the motivations and barriers associated with the behaviour of interest. The 

target population should be studied in detail, through interviews, surveys, field observations, etc., 

to identify their motivations and perceived barriers to engaging in desired behaviours. 

Respondents’ ranking of their motivations may not correspond with what actually influences their 

behaviours; studies show that highly rated motivations are not necessarily influential (Ryan et al. 

2001; Asah & Blahna 2012; Asah & Blahna In press). It is important not only to assess 

motivations but also to analytically verify how those motivations influence behaviours. 

 

iii. Design of a strategy that uses behaviour-change techniques to address the motivations and 

barriers. Armed with knowledge about plausible behaviours and their respective motivations and 

constraints, a behaviour change strategy can be designed. Persuasive communication appeals are a 

key technique in behaviour change strategies. Such appeals often evoke salient motivations and 

social norms. For example, certain species provide medicinal, spiritual, aesthetic, and other 

cultural values to people of a particular place. Awareness campaigns should emphasize how 

sustainable management of biodiversity facilitates the attainment of these values, rather than 

focusing too much on the benefits of sustainable use to the environment. 

 

The implementation of these approaches might include: 

 

(i) Piloting and evaluation of the strategy with a sample of the target population, 

(ii) Modification of the pilot strategy as relevant, and 

(iii) Implementation and continuous evaluation of the strategy.  

 

Studies show that the environment, as a biophysical entity, does not have a significant effect on 

peoples’ commitment to, and engagement in, biodiversity conservation behaviours (Ryan et al., 2001; 

Asah & Blahna, 2012; Asah & Blahna, In Press). Instead, social and community-relevant factors are 

more influential.  
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Another form of communication appeals focuses on evoking social norms, by stating, for example, 

that many people in a particular target community are engaged in that behaviour. These behaviours 

could include any of the actions steps recommended in several of the Aichi Targets. Communication 

appeals and/or awareness campaigns are most successful when people who are known and trusted 

within their respective communities and organizations conduct them through personal contact.  

 

The planning and management of biodiversity management and capacity building activities could also 

be more reflexive by making efforts to ensure that relevant motivations, social norms, and values are 

more salient in program plans and activities. By aligning program plans and activities with the values, 

motivations and norms of target populations, capacity-building activities are more likely to result in 

self-determination that empowers people to take action towards sustainable use of biodiversity.  

 

Several other techniques used in behaviour change strategies include the use of commitment. People 

are more likely to engage in behaviour if they make a prior, and especially public, commitment to do 

so. Norms, the idea that people look to the behaviour of others around them to determine how they 

will respond, could also be a powerful tool for the attainment of targets that require specific 

behavioural changes.  

 

Social diffusion has also been shown to influence behaviour, through what is commonly known as 

‘setting the example’. This approach often involve identifying key respected community and 

organizational members and persuade them to engage in and “display” pro-biodiversity management 

actions. The combination of commitment, norms and social diffusion can be very helpful in 

mainstreaming biodiversity and making sustainable use of biodiversity a social default as illustrated in 

Case study 2 (McKenzie-Mohr, 2011).  

 

Box 2 – Case Study 2: The Seafood Watch Program to Promote Sustainable Seafood choices and 

Protect Fish Diversity Loss 

 

The Monterey Bay Aquarium was concerned about the decline in ocean health (and consequent 

biodiversity) due to farmed seafood species. They developed a social marketing behavioural change 

strategy, called the Seafood Watch Program, to address the problem. The program targeted people 

who identified themselves as green consumers and therefore, are more likely to engage and role model 

“green” sea food consumption. The understanding here is that the bottom-up approach of starting with 

the consumer will more effectively initiate and sustain change because individual purchasing and 

consumption choices influence the practices of midstream entities such as restaurants and grocery 

stores, which in turn influence upstream entities such as wholesalers and the aquaculture industry 

(McKenzie-Mohr et al., 2012).  

 

Secondly, the choice of the initiation target population is not just any consumer but those that have 

been determined through research to be more likely to engage in the desired behaviour. The program 

was intended to encourage green consumers to buy more sustainable seafood, and to ask questions and 

make requests at restaurants, grocery stores and fish markets to create a salience for sustainable 

seafood (seeding descriptive social norms). Notice that the choice of the target population (green 

consumers) to initiate and sustain green consumption is strategically identified a priori, through 

research. This has two forms of normative influences on sustainable seafood consumption that goes 

beyond information. The first influence is the push factor wherein suppliers of seafood in restaurants 

and grocery stores seek to provide sustainable seafood because customers are demanding it. The 

second influence is the notch factor wherein other consumers who were not aware of sustainable 

seafood seeing others (who shop in the same grocery stores or eat at the same restaurants—elements of 

social identification and consequent normative influence) request sustainable seafood triggers 

cognitive pathways that might ultimately influence their choice of seafood consumption. These 

choices are somewhat more subtly influenced by peer rather than some policy or “outside” authority.   
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Seafood Watch formalized relationships with potential advocates and outreach and distribution 

channels such as conservation organizations, zoos, service organizations, aquariums, restaurants and 

food markets to help reach out to consumers about sustainable seafood consumption. This goes 

beyond a one-way transfer of information to a collaborative initiative with institutions that are 

motivated by pro-environmental causes. That is, seafood watch searched for entities that have similar 

motivations to help promote desired related pro-environmental behaviours.   

 

A study was conducted to understand the barriers to sustainable seafood consumption. Seafood watch 

created products that addressed most of the barriers identified in that research, including pocket guides 

that help purchasing choices for each target region—because results of the study showed that people 

could not distinguish between sustainable and unsustainable seafood. The most popular seafood 

options were listed as green (best choices), yellow (good alternatives) or red (avoid). Best choices 

were defined as well-managed, abundant, and caught or farmed in environmentally friendly ways 

(McKenzie-Mohr et al., 2012). Good alternatives were an option but concerns about how they were 

caught or farmed and how they impacted human health were expressed. Asterisks were used to 

indicate and explain the health concerns for various seafood types. To address concerns about trust 

(determined by a research study as a barrier—people may not trust the source of information about 

sustainable seafood), the website of Seafood Watch explained the credibility of their information 

sources and procedures for quality control. While these might appear to be mere provision of 

information, it is done to address specific barriers identified through research. Additionally, 

mentioning here that information aimed at verifying creditability is different from information aimed 

at creating knowledge about seafood watch. That is, information aimed at addressing an identified 

barrier is different from information aimed at educating people without knowing what the knowledge 

gap is.  

 

Other strategies that Seafood Watch used include the featuring of seafood watch recipes on their 

website, encouraging chefs in selected restaurants take pledges (use of commitment) to promote 

sustainable seafood to their customers and in their cuisine, free pocket guides and cell phone apps, 

Facebook and Twitter outreach, and special event promotions. Some remarkable outcomes of the 

seafood watch program include (i) the elimination of farmed salmon from all Target stores, (ii) 

Safeway grocery stores strengthened seafood buying policies in favour of sustainable seafood, (iii) 

seafood suppliers such as the Compass group are making landmark policies to purchase and supply 

sustainable seafood, and (iv) fisheries eco-certification is on the rise. See McKenzie-Mohr et al., 2012 

for more details of this and other successful social marketing programs that have significantly 

influenced pro-environmental behaviours.  

 

This case study related to behavioural understanding and change shows added value to achieve Aichi 

Targets spanning across the 4 CBD strategic goals from creating awareness on linkages between 

biodiversity (Aichi Target 1) and consumption patterns to limiting ecosystem and fish stock damages 

(Aichi Targets 3, 8, 10, 19) and to sustainable use of fish stocks (Aichi Targets 4, 6, 7). It will also 

contribute to achieving the Aichi Target 19. 

 

On the basis of this, we argue that sustainable (empowering through self-organization) institutions for 

resource management may also emerge from finer social processes within which key individual actors 

are embedded.  Thus, based on understandings of the factors that influence human behaviour, and 

learning from the psychology of influence, the social marketing approach is increasingly being used to 

promote and facilitate pro-environmental behaviours (e.g., McKenzie-Mohr, 2011). The fundamental 

premise of the social marketing approach is that people at the forefront of the target behaviour can be 

motivated to engage in pro-environmental behaviours irrespective of power differentials that might 

impede desired behavioural changes.  

 

Key Message 4: Education, information and financial incentives alone are not sufficient to 

promote biodiversity conservation and sustainable use practises.  
Individuals are generally motivated by local needs and social contexts to manage or mismanage 

biodiversity, rather than by a transcendental understanding of global issues. Education, information, 
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and financial incentives alone – especially exogenous forms of such interventions – do not result in 

sustainable changes of behaviour to manage biodiversity and ecosystem services. Instead, identifying 

and addressing motivations – social-psychological benefits – relevant to a particular context (whether 

individual, collective, or organisational behaviour) can be more effective in initiating, directing, and 

sustaining pro-biodiversity management behaviour.  

 

Key Message 5: Biodiversity is now seen as a biophysical entity and not as an integral part of 

well-being and identity 
The integration of biodiversity management in societies can be further improved by making 

biodiversity management a social default by encouraging individuals, communities and organizations 

to become agents of change and providing opportunities to connect identities and a sense of place with 

biological diversity.  

 

Recommendation 4: Changing Behaviour 

Employ social marketing strategies at appropriate levels. Strategies should be based on detailed 

information of specific population motives and barriers to pro-biodiversity behaviour, and should 

articulate mechanisms for possibly altering motivations and discouraging detrimental 

behaviours/promoting beneficial behaviours toward achieving policy outcomes. Pilot strategies should 

be evaluated, modified as necessary, and implemented at national level.  

 

Recommendation 5: Reflexive biodiversity engagement processes and individual empowerment. 

Build biodiversity engagement reflexively, so as to invoke a sense of ownership among individuals, 

allowing them to identify with the cause and providing a sense of being an agent of change. 

Participatory pedagogical tools used in environmental education, anthropological studies and 

behavioural studies may provide a basis for tools to communicate and build support for policy goals 

pertinent to biodiversity management. Capacity building activities would ideally be run endogenously 

by communities or networks of communities, and supported if needed by external actors. 

 

Institutions and Biodiversity 
How can different forms of institutional arrangements at different levels help facilitate biodiversity 

management?  

The CBD has undoubtedly been instrumental in recognizing and promoting institutional arrangements 

for the management of biodiversity at different levels. Along with many other players, it has been 

particularly effective in contributing to the creation of different types of conservation units and 

protected areas, including those directly involving local populations and communities on the 

management of natural resources. Protected areas have been recognized as one of the main advances 

in biodiversity conservation, particularly in tropical regions experiencing economic pressures on 

resource use and extraction (Ricketts et al 2010).  

 

The expansion of protected areas has occurred side by side with high levels of biodiversity 

degradation. While protected areas and resource areas managed by local populations have been 

effective in protecting biodiversity at the local level (Cox et al 2010), they are subsumed and in many 

cases overwhelmed by pressures and transformations occurring around them.  

 

There is growing understanding that level-specific institutional
6
 arrangements (whether national or 

local) are limited in promoting biodiversity management over the medium and long-term. One main 

reason might be the mismatch of institutions overseeing the management of biodiversity and 

                                                 
6 Institutions are understood as formal and informal rules and norms that structure collective action behaviour (Ostrom 1990, 2005). 

Institutional arrangements act upon and mediate processes of natural resources claim and uses, and therefore biodiversity management. Rules 

and norms defined by institutions, at different levels of organization, help to reduce uncertainty for people and help to mediate competing 

actions and the values that individuals and groups bring to biodiversity management. 
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ecosystem services across the different social-economic and ecological scales (Brondizio et al 2009). 

The case study of the indigenous park of Xingu demonstrates some of the socio-economic tensions 

arising from this mis-match as illustrated in Case Study 3).  

 

Box 3 – Case Study 3. Institutional scale mismatches 

 

Nested within the larger Xingu River watershed in the Brazilian Amazon, the Indigenous Park of 

Xingu (PIX) was originally created in 1964 and demarcated in 1991 (Figure 1). PIX has an area of 2.6 

million hectares (ha), and is occupied by 14 ethnic groups with a total population of over 5000.  

 

PIX territory overlaps nine municipalities and is surrounded by one of the most active agro-industry 

and cattle ranching economies of Brazil. As a whole, the Xingu watershed encompasses 51 million ha, 

cutting across 35 municipalities and 27 indigenous groups. The region is considered a national and 

international priority for biodiversity conservation and cultural patrimony.  

 

The demarcation of PIX left out significant portions of indigenous territories and the headwaters of 

most tributaries of the Xingu River. The federal government has promoted aggressive incentives for 

the occupation of the area around the park through the expansion of cattle ranching and farming. 

Deforestation around the watershed soared since the early 1990s, while PIX maintained nearly intact 

forest cover.  

 

The perception of the “unwanted hug,” as assessment reports termed the deforestation surrounding the 

park, and the threat of invasion around park borders led indigenous groups to identify mechanisms and 

forms of internal organization to enhance and enforce exclusion rules for non-Indians. Over time, 

however, the lack of larger governance units (watershed), with appropriate incentives to buffer the 

pressure created by international commodity markets (e.g., beef, soybeans, and lumber), has allowed 

extensive deforestation all around the protected park, The park has since become the sink and 

“corridor” for multiple pollutants derived from the clearing of vegetation around headwater springs, 

overuse of fertilizer, extensive smoke from forest clearing and impacted by logging and deforestation. 

Now PIX itself is threatened by pressures from the surrounding agricultural areas, as well as logging 

and mining, as are a significant number of indigenous and protected areas in the Amazon.  

 

The PIX provides examples both of a successful local effort to manage the environment of a diverse 

multi-ethnic area, and of the challenges of conserving biodiversity through a level-specific institutional 

arrangement in isolation from the surrounding socio-economic landscapes. This case helps us to 

understand both the conditions under which local populations can successfully manage biodiversity, as 

well as the necessity of institutions to include different stakeholder groups within an interdependent 

ecosystem. 

 

Building bridging institutions between different landscape and areas under different management 

regimes will contribute to achieving the Aichi Targets 3, 4, 5, 14 and 15 by linking management of 

different areas of a mosaic landscape ensuring that management in some areas (e.g. under intensive 

agriculture) does not impact negatively other areas status (e.g. nature reserve). It will also contribute to 

act upon the proximate and ultimate drivers of biodiversity and ecosystem change, e.g. Aichi Targets 

7, 8, 9 and 10. Finally, it will also allow some knowledge acquisition and transfer e.g. Aichi Targets 

18 and 19. 
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Figure 1: Today conservation units, management reserves, and indigenous areas correspond to around 

30% of the Brazilian Amazon. Increasingly, these areas are becoming ‘islands of conservation’ 

surrounded by agro-industrial, logging, cattle ranching, mining, and urban areas, exerting different 

levels of pressure and impacts on their biodiversity and ecosystems.  

 

 
 
For a detailed description of this case and related citations see Brondizio et al 2009. 

 

 

Conservation mechanisms to manage biodiversity rely on formal, constitutive agreements and depend 

heavily on enforcement as a source of compliance. These institutions play a key role in constraining 

how individuals and groups act upon their values and goals. However, they are limited in motivating 

individuals to manage biodiversity, both inside and outside protected areas, when self-enforcing 

incentives and motivations are not in place. In addition, if these institutions are manipulated and 

“captured” by special interest groups or powerful individuals for their own purposes and goals, then 

the effectiveness and equitable access and use of resources is further eroded leading to conflicts and 

eventual decline in biodiversity and ecosystem services (Chopra and Duraiappah 2004).  

 

As explained earlier, individual and community values are constantly changing with social, economic 

and ecological conditions. This compounds the limitations of enforcement and sanctions in motivating 

behavioural change, as policymakers cannot and should not solely expect local and indigenous 

populations to act as inherited environmental stewards for protected areas, regardless of socio-

economic realities.  

 

Similarly, although the recognition of the value of local and indigenous knowledge has been a tangible 

and important aspect of the CBD, indigenous populations and local communities have asserted that the 
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valorisation of such knowledge was akin to commodifying a belief system (Schroeder, 2010). The idea 

of ‘paying to conserve’ was enthusiastically promoted, but generated recurrent disappointments and 

failures (Hyden 2003; several others). The institutional arrangements put in place today to manage 

biodiversity, from different kinds of protected areas to various forms of REDD+ agreements, do not 

acknowledge these social realities, resulting in calls for more participatory and human focused 

approaches taking cognizance of bio-cultural realities (Sikor et al, 2010).  

 

Therefore, much of the work on institutions and institutional arrangements related to natural resources 

and biodiversity has focused on the way institutions are organized at local (Ostrom 1990; 2011; Cash 

2006) or higher levels, such as national or global levels (Young 2006; 2008). At the local and sub-

regional levels, research has demonstrated the effectiveness of protected and indigenous areas in 

curbing, at least to some extent, deforestation and other pressures on resources as illustrated in the PIX 

case study (see Box 4; Rickletts et al 2010; Soares-Filho et al 2010). There is also considerable 

agreement on the conditions that facilitate the successful and long-term governance of natural 

resources and biodiversity by local populations.  

Research (e.g., Ostrom 1990; Cox et al 2010) using case studies from around the world has shown 

that long-term effective and robust resource management systems at the local level share key 

characteristics, or ‘design principles’, which include:  

i. Clearly defined social and physical boundaries;  

ii. Congruence between local conditions, appropriation, and provision rules;  

iii. Adaptability of collective choice arrangements;  

iv. Appropriate monitoring;  

v. Graduated and implementable sanctions;  

vi. Mechanisms for conflict resolution;  

vii. Recognized rights to organize; and  

viii. Nesting of local into higher-level institutional arrangements.  

It is this last condition that poses particular challenges to the Aichi Targets. Open global systems of 

trade and the ubiquitous presence of inter-urban and inter-rural networks have increasingly shaped the 

way local communities and landscapes – and in some cases entire regions – are evolving as inter-

dependent systems (Seto et al 2012; Lambin and Meyfroidt 2011).  

Market systems might emphasize economic values for short-term gains in using biodiversity and 

natural resources if appropriate bridging institutions (see box 3) are not formulated in a manner that 

acknowledges the broader social-ecological reality within which these local communities find 

themselves. In this context, the case of PIX also illustrates how different and evolving value systems 

and views of the environment (as well as national political economic goals) have impacted the region as 

a whole and undermined a particular unit of governance within the larger watershed. Key to understand 

the challenges of achieving the Aichi Targets (especially those relating to Strategic Goals A and E) are 

fit, scale, and interplay (Young 2006; Young et al 2008).  
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The issue of fit is, in essence, a matter of congruence or compatibility between the social and 

ecological systems, i.e. the nature of environmental problems varies across scales and an institutional 

arrangement that performs well at a particular scale may fail in solving problems at other scales 

(Acheson 2006; Brondizio et al 2009).  

Given the plurality of scale-dependent institutional arrangements, cross-scale interactions among 

governance systems are likely to generate tensions. These tensions lead to what Young (2006) call the 

issue of interplay – interactions between discrete governance arrangements, which will become both 

more common and more significant as the density of governance arrangements increases. Polycentric 

governance has been proposed as a potential alternative and framework to this problem (Nagendra and 

Ostrom 2012). 

The concept of polycentric governance systems rests on the idea that “autonomous, self-organized 

resource governance systems may be more effective in learning from experimentation than a single 

central authority” (Ostrom, 2005, p. 281). The argument here is an important one for biodiversity 

conservation. Institutional arrangements managing smaller systems have a higher degree of success 

and easier adaptation to change than larger ones. And the existence of many smaller systems (e.g., at 

local, municipal or state levels) opens up opportunities to make use of natural or quasi experiments to 

explore the consequences of different governance arrangements (e.g., different policy instruments that 

can be put in place to guide the behaviour of users of ecosystem services in areas like in the example 

of PIX showed in box 3). Under appropriate circumstances, these individual systems can be linked to 

form dynamic networks capable of addressing macro-level issues, i.e., into polycentric systems 

(Costanza et al 2001).  

Extensive empirical research in complex metropolitan areas and linked water systems have shown that 

when local governance systems have autonomy to seek out ways of achieving economies of scale in 

the production of some public goods (and avoiding diseconomies of scale in other public goods) 

higher levels of performance are achieved (McGinnis, 1999a, 1999b). There is increasing evidence of 

the effectiveness of polycentric systems for the governance of common pool resources (Nagendra and 

Ostrom 2012). The rise of connectivity and the disconnection between institutional and ecosystem 

boundaries, however, may introduce further challenges. These problems, thus, highlight the 

importance of the development of bridging institutions coordinating efforts at different levels. 

An important role for the CBD in this context is that of dealing with, and bridging, a plurality of the 

institutional arrangements that have emerged within different contexts over the past 20 years. In this 

sense, contributing to the development of regional zoning tools (a form of a bridging institution) for 

planning, including those paying attention to the ways different conservation areas can be interlinked 

to guarantee basic ecosystem functioning and buffer external pressures, will help to overcome some of 

the limitations of current approaches to conservation based on isolated protected areas. This essentially 

relates to effective implementation of the principles of the ecosystem approach. 

Box 4. Bridging Institutions 

A bridging institution is a rule or norm formulated specifically provide coherence across existing 

institutions operating at the same scale or institutions working at different scales towards the 

conservation and sustainable use of biodiversity and ecosystem services. An example could be a 

legal agreement among land users in the Catskill watershed in New York to adopt certain land use 

practises that would not disrupt the water purification services of the watershed. The legal 

agreement acted as a bridge across private land ownership that allowed landowners to use the land 

as they see fit with the clean water act requiring the provisioning of clean water by city 

governments. 
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Key Message 6: Many biodiversity related institutions (the rules and norms governing 

conservation and sustainable use of biodiversity) are exogenously designed and fail to consider 

local specificity. 

Institutions that allow the expression of the plurality of individual and collective values while 

accommodating and respecting the cultural and social context should be promoted for biodiversity 

management. Ideally, these value-articulating institutions should facilitate the empowerment of 

individuals and collectives to sustainably manage biodiversity as appropriate within their value 

systems and cultures, and without external coercion. 

 

Key Message 7: Matching the mis-matches with institutional innovation is key to improving the 

conservation and sustainable use of biodiversity 
Institutional mismatch is a key underlying cause of the apparent ineffectiveness in biodiversity 

governance reported by the GBO-3 (2010) and the MA (2005). In other words, for the Aichi Targets to 

be reached, greater emphasis should be placed on ensuring synergies among and between institutions 

operating at different levels.  

 

Recommendation 6: Building Bridging Institutions 

Contribute to the development of deliberative participatory processes that can support the design of 

bridging institutions to facilitate long-term planning and support social, moral and economic 

incentives for people to sustainably manage biodiversity and ecosystem services without coercion. 

These institutions can be formal or informal depending on specific social, ecological and economic 

contexts. A deliberative process would ideally ensure that these institutions are built within the 

cultural context these institutions would operate. 

 

Concluding Remarks 

There is no doubt that a deeper understanding of the human dimensions of biodiversity management is 

necessary if real progress on achieving the Aichi Targets are to be realized. In this context, the 

ecosystem approach promoted by the CBD (Decision V/6) provides a useful framework for 

biodiversity management at different ecological scales and administrative levels under different socio-

cultural contexts. Principle 2 relating to the ecosystem approach states “An ecosystem approach is 

based on the application of appropriate scientific methodologies focused on levels of biological 

organization, which encompass the essential structure, processes, functions and interactions among 

organisms and their environment. It recognizes that humans, with their cultural diversity, are an 

integral component of many ecosystems”. 

 

Much knowledge has been gained over the past three decades on the human drivers of biodiversity 

change. What we now need is to gain a better understanding of what motivates individuals and 

individuals as part of collectives to adopt a particular behaviour towards access and use of biodiversity 

and ecosystem services.  

 

The values- behaviour-institutions framework within the broader context of the political ecology 

presented in this paper provides a conceptual basis to begin unpacking this complex nexus that goes 

beyond seeing the individual simply as an economic rational agent when making decisions on 

conservation and sustainable use of biodiversity and ecosystem services. Moreover, the plurality of 

values and the presence of conflicting identities individuals face when deciding on access and use of 

biodiversity coupled with power inequities and power relations across different communities can be 

seen as potentially a barrier to achieving the Aichi Targets and real efforts need to be made to 

minimize these cognitive dissonances that are part of the socio-ecological reality.  

 

The document stresses on providing a metric that allows a more transparent picture of trade-offs that 

are occurring across biodiversity, ecosystem services and other goods and services that influence 

values, beliefs and the final behaviours individuals and collectives adopt. Understanding these trade-

offs and minimizing the need for individuals to adopt unsustainable activities with regards to 

biodiversity management by providing safety nets and equal platforms for fair and transparent 

deliberation and negotiation is one way to reduce the negative changes in biodiversity. This 
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supplemented by providing incentives through empowerment to give individuals and collectives a 

sense of place and agency is also seen as a powerful tool to make biodiversity a “social default” for 

humanity.  

 

Last but not least, is the mis-match of institutions within specific scales and across scales has been 

shown to cause unsustainable behaviour towards biodiversity management. The role of polycentric 

governance systems and “bridging institutions” was highlighted as a potential way to improve the 

governance of biodiversity management. These institutions and emphasized frequently in this paper 

that these do not refer to organizations or entities but the rules (formal and codified legally and norms 

(informal understanding of acting and doing) can if developed within the cultural specificity of the 

location be useful in resolving many of the mis-matches accruing from the present institutional 

landscape.  

 

The key messages and recommendations presented in this paper, we hope are useful in the 

deliberations on ways and means to achieve the Aichi Targets. The discourse presented here should be 

treated as a first expose of the need for the social sciences in this discourse and much more work and 

research is needed if we are to make a real attempt in achieving the Aichi Targets as laid out in the 

CBD Strategic Plan.  
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 Annex  

Mapping the Key Messages and Key Recommendations into 20 

Aichi Targets (Strategic Plan for Biodiversity 2011–2020) 

 

Strategic Goal A: Address the underlying causes of biodiversity loss by mainstreaming biodiversity 

across government and society 

Aichi Biodiversity Target Opportunities Actions requested 

#1: People are aware of the value of 

biodiversity & of the steps they can take 

to conserve and sustainably use 

biodiversity (by 2020) 

 

Key message 1 

Key message 2 

Key Message 6 

 

Recommendation 1 – New 

Yardsticks 

Recommendation 4 -Behavioural 

changes 

 

#2: Biodiversity values have been 

integrated into national and local 

strategies for development, poverty 

reduction and planning processes and are 

being incorporated into national 

accounting and reporting systems (by 

2020) 

 

Key message 1 

Key message 2 

Key message 3 

Key message 7 

Key Message 5 

 

Recommendation 4 – Behavioural 

changes 

Recommendation 2 – Pluralities of 

values 

Recommendation 1 – Changing the 

yardstick of measuring progress 

 

#3: Incentives, including subsidies, 

harmful to biodiversity are eliminated, 

phased out or reformed and positive 

incentives are developed and applied (by 

2020) 

 

Key message 3 

Key message 4 

 

 

Recommendation 4 – Behavioural 

changes 

Recommendation 6 – Bridging 

institutions 

Recommendation 3 – Providing 

economic facilities 

 

#4: Governments, business and 

stakeholders at all levels have taken steps 

to achieve sustainable production and 

consumption and have kept the impacts 

of use of natural resources well within 

safe ecological limits (by 2020) 

 

Key message 4 

Key message 6 

Key message 5 

 

Recommendation 4 – Behavioural 

changes 

Recommendation 6 – Appropriate 

bridging Institutions instituted 

 

 

#5: The rate of loss of all natural habitats, 

including forests, is at least halved and 

where feasible brought close to zero, and 

degradation and fragmentation is 

significantly reduced 

Key message 1 

Key message 5 

Key Message 4 

 

 

Recommendation 4 – Behavioural 

changes 

Recommendation 6 – Bridging 

institutions 

Recommendation 1 – Changing the 

yardstick of measuring progress 

 

Strategic Goal B: Reduce pressure and promote sustainable use of biodiversity 

Aichi Biodiversity Target Opportunities Actions requested 

#6: All fish and invertebrate stocks and 

aquatic plants are managed and harvested 

sustainably and legally [ecosystem 

approach] (by 2020) 

 

Key message 1 

Key message 4 

Key message 5 

 

Recommendation 3 –Economic 

Facilities provided 

Recommendation 4 –Changing 

behaviour  

Recommendation 1 – Changing the 

yardstick of measuring progress 

 

#7: Areas under agriculture, aquaculture Key message 1 Recommendation 3 –Economic 
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and forestry are managed sustainably (by 

2020) 

  

Key Message 4 

Key Message 5 

Key Message 6 

Key Message 7 

 

facilities provided 

Recommendation 2 – Plurality of 

values expressed 

Recommendation 1 – Changing the 

yardstick of measuring progress 

Recommendation 4 – Behavioural 

changes 

 

#8: Pollution, including from excess 

nutrients, has been brought to levels that 

are not detrimental to ecosystem function 

and biodiversity (by 2020) 

  

Key message 1 

Key message 2 

Key message 4 

Key message 5 

 

Recommendation 6 – Bridging 

institutions 

Recommendation 1 – Changing 

yardstick of measure progress 

Recommendation 4 – Behavioural 

changes 

 

#9: Invasive alien species and pathways 

are identified and prioritized, priority 

species are controlled or eradicated and 

measures are in place to prevent their 

introduction and establishment (by 2020) 

 

Key message 4 

Key message 5 

 

Recommendation 6 – Bridging 

institutions 

Recommendation 4 – Behavioural 

changes 

 

 

#10: The multiple anthropogenic 

pressures on coral reefs and other 

vulnerable ecosystems impacted by 

climate change or ocean acidification are 

minimized (by 2015) 

 

Key message 4 

Key message 5 

 

Recommendation 6 – Bridging 

institutions 

Recommendation 4 – Behavioural 

changes 

 

Strategic Goal C: Improve status of biodiversity by safeguarding ecosystems, species and genetic 

diversity 

Aichi Biodiversity Target Opportunities Actions requested 

#11: At least 17 % of terrestrial and 

inland water areas and 10 % of costal and 

marine areas are conserved through 

systems of protected areas (by 2020) 

 

Key message 1 

Key message 4 

Key message 5 

Key message 7 

Recommendation 4 – Behavioural 

changes 

Recommendation 1- changing 

yardsticks of measuring progress 

 

#12: Extinction of known threatened 

species has been prevented and their 

conservation status has been improved 

and sustained (by 2020) 

 

Key message 2 

Key message 4 

Key message 5 

Key message 7 

 

Recommendation 2– Pluralities of 

values 

Recommendation 4 – Behavioural 

changes 

Recommendation 1 – Changing the 

yardstick of measuring progress 

 

#13: Genetic diversity of cultivated 

plants and farmed and domesticated 

animals and of wild relatives is 

maintained and strategies developed and 

implemented for minimizing genetic 

erosion and safeguarding genetic 

diversity (by 2020) 

 

Key message 2 

Key message 4 

Key message 5 

Key message 7 

 

Recommendation 2 – Pluralities of 

values 

Recommendation 4 – Behavioural 

changes 

 

Strategic Goal D: Enhance the benefits to all from biodiversity and ecosystem services 

Aichi Biodiversity Target Opportunities Actions requested 

#14: Ecosystems that provide essential 

services, including services related to 

Key message 1 

Key message 2 

Recommendation 3 –Providing 

economic facilities 
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water, and contribute to health, 

livelihoods and well-being, are restored 

and safeguarded, taking into account the 

needs of women, indigenous and local 

communities, and the poor and 

vulnerable (by 2020) 

 

Key message 3 

Key message 4 

Key message 5 

Key message 7 

Recommendation 4 – Behavioural 

changes 

Recommendation 6 – Bridging 

institutions 

Recommendation 5 –Reflexive 

capacity building 

Recommendation 1 – Changing the 

yardsticks of measuring progress 

#15: Ecosystem resilience and the 

contribution of biodiversity to carbon 

stocks has been enhanced through 

conservation and restoration of at least 

15% of degraded ecosystems, thereby 

contributing to climate change mitigation 

and adaptation and to combating 

desertification (by 2020) 

 

Key message 4 

Key message 5 

Key message 7 

Recommendation 4 – Behavioural 

changes 

Recommendation 6 – Bridging 

institutions 

Recommendation 5 –Reflexive 

capacity building 

#16: The Nagoya Protocol on Access to 

Genetic Resources and the Fair and 

Equitable Sharing of Benefits Arising 

from their Utilization is in force and 

operational, consistent with national 

legislation (by 2015 ) 

 

Key message 3 

Key message 4 

Key message 5 

Key message 7 

 

Recommendation 6 – Bridging 

institutions 

Recommendation 4 – Behavioural 

changes 

 

Strategic Goal E: Enhance implementation through participatory planning, knowledge 

management and capacity building 

Aichi Biodiversity Target Opportunities Actions requested 

#17: Each party has developed, adopted 

as a policy instrument, and has 

commenced implementing an updated 

National Biodiversity Strategy and 

Action Plan (NBSAPs) (by 2015) 

 

Key message 3 

Key message 5 

Key message 6 

Key message 7 

 

 

Recommendation 3 –Providing 

economic facilities 

Recommendation 6 – Bridging 

institutions 

Recommendation 5 –Reflexive 

capacity building 

Recommendation 2: Plurality of 

values program 

#18: Traditional knowledge, innovations 

and practices of indigenous and local 

communities and their customary use are 

respected and fully integrated in the 

implementation of the CBD with full and 

effective participation of indigenous and 

local communities (by 2020) 

 

Key message 4 

Key message 5 

Key message 6 

Key message 7 

 

Recommendation 4 –Behavioural 

change 

Recommendation 5: Reflexive 

capacity building 

Recommendation 6: Instituting 

bridging institutions 

#19: Knowledge, the science base and 

technologies relating to biodiversity, its 

values, functioning and status and trends, 

and the consequences of its loss, are 

improved, widely shared and transferred, 

and applied (by 2020) 

 

Develop the science 

base related to the 7 

Key Messages 

Develop the science base for the 6 

Recommendations 

#20: The mobilization of financial 

resources for effectively implementing 

the Strategic Plan for Biodiversity from 

all sources should increase substantially 

Relevant to all key 

messages 

A necessary condition for the 

implementation of the six 

recommendations. 
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from current levels, in accordance with 

the Strategy for Resource Mobilization 

and based on resource needs assessments 

to be developed and reported by Parties 

(by 2020) 

 

 

 
----- 


