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Abstract

This paper presents the methodology that will be used in a study of biodiversity and livelihoods in Vietnam, India, South Africa and Costa Rica. The project is funded through the EU FP7 Framework programme, and will run for three years. The development and refinement of a methodology to examine and analyse the interface of three aspects of biodiversity, livelihoods and cultural-spiritual diversity in watersheds in different parts of the world is an important aspect of the project. It is expected that the results will contribute to a better understanding of how the vulnerability of livelihoods can be reduced, especially in rural marginal areas, while at the same time conserving and husbanding bio- and cultural-spiritual diversity.
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Introduction

The aim of this paper is to discuss ways to asses sustainability, and to analyse three different approaches; these are the ‘Triple Bottom Line’, the trialogue of economic, ecological and social development, and the approach proposed here, that biophysical and socioeconomic development must also be combined with cultural-spiritual perspectives. Society is faced by a plethora of challenges; from poverty reduction, health improvement, conflict resolution, biodiversity protection, retaining cultural diversity and achieving sustainable livelihoods. In many parts of the world these issues come into conflict with each other, and mechanisms for conflict reconciliation need to be developed and society is faced with a wide range of problems and dilemmas that need attention. However, economic, political and administrative resources are limited. It is therefore necessary to improve understanding of and capacity to deal with conflict, including conflict over the multifunctional uses and preservation of ecosystems and components of biological and cultural-spiritual diversity. It is also necessary to develop methods to help identify the most vulnerable areas, in order to focus scarce resources on just these areas.

Sustainable development is a popular but tricky concept, lauded by some and criticised by others. Sustainability as a term has often been used in relation to ecological, bio-physical conditions, while development has usually been used to refer to economic and perhaps social improvements. It is now generally agreed that these two aspects both need to be included in the concept of sustainable development; more controversial is how they should be combined and how sustainable development can be achieved. These issues will be discussed in this paper through an analysis of the concept of ecosystem governance. Furthermore, this paper also claims that while a combination of bio-physical and socio-economic perspectives is a necessary prerequisite for achieving sustainable development it is not sufficient. A third perspective needs to be added, that of cultural-spiritual sustainability. This line of thinking is based on the belief that ecological sustainability and socio-economic sustainability can at best result in bio-physical diversity and sustainable livelihoods for humans, but that in order to achieve true sustainability we also need to ensure cultural and spiritual diversity. In many parts of the world places, spatial areas, not only have importance from an ecological point of view, or through their potential to contribute to economic welfare and livelihoods, but also through their cultural and spiritual importance. Monuments and artefacts represent the histories of cultures, a forest or mountain can signify spiritual values, a river or lake can be seen as holy. Music, dance, myths, tools, clothes, religious beliefs, all these need to be seen as parts of sustainability. We therefore need to consider these aspects in order to understand the problems facing us, and to develop strategies and policies to ensure ecological sustainability together with both socio-economic and cultural-spiritual sustainability. Decreases in biological fauna are matched by decreases in cultural diversity. Globalisation has resulted in both improvements and problems for nature and society. Original species and cultures have been threatened by the spread of species from other parts of the world, and by the global cultures that have developed during recent decades. It is therefore important to understand the links between the global and local levels, and to gain more knowledge of how biological and cultural diversity can be retained while at the same time securing sustainable livelihoods and reducing poverty in marginalized areas. 
Methodologies for assessing sustainable development 
Two established ways of assessing sustainability are the ‘triple bottom line’ approach and the concept of a combination of economic, ecological and social development. These will be introduced in this section, and in the following sections a third alternative conceptual framework will be presented. The ‘triple bottom line’ approach is primarily aimed at the activities of the business community, and in some cases the public sector, it stipulates that companies should not only focus on profit-making, but that ‘people’ and the ‘planet’ should also be taken into account. While the approach may be useful when analysing the activities of established businesses, or, within the public sector, for public sector full cost accounting, it is more difficult to see how it can be directly applied to individuals and small communities such as those in underdeveloped regions. These individuals and communities can of course include a social and ecological dimension in their activities, and they can avoid child labour etc. However, while the approach represents a step forward from traditional economic theory, the means of measuring corporate efforts for ‘people’ or the ‘planet’ seem to be problematic. 
The concept of a combination of economic, ecological and social development addresses issues of sustainability from a more theoretic viewpoint. Society is faced with a wide variety of rapidly evolving and intricate policy problems that demand complicated choices between possible solutions. Unfortunately, important choices in these fields must often be taken under conditions characterised by uncertainty as societies become more and more complex and interdependent. Decisions therefore often have to be taken in a setting where a lack of knowledge of coming conditions is usual and where large numbers of people will be affected.  When policies fail to achieve their aims, or where policy-makers are perceived to be inadequate, a lack of public support often develops, and in retrospect, a lack of legitimacy. Research has shown that many societies are in fact faced with problems of decreasing legitimacy, that is, the public now have less faith in government than they did for 20-30 years ago. Decisions made by political leaders, managers, and administrators are questioned more and more, and negative reactions to what are considered sub-optimal policies have become more aggressive. How then to make better decisions, or at least to make sure that decisions are accepted by society and seen as legitimate? If the polity (the political and administrative institutions of government) is unable to solve societal problems by itself, then must government develop into something more? Many contemporary writers feel so, and claim that a way out of the dilemma is to move from government to governance. Governance is seen here as including politics and administration, civil society, and economic interests as three different actors with established formal and informal institutions. Civil society is defined here as a sphere of activity separate from the politico-administrative and business sectors. Shared decision-making and implementation allows (and may force) formally non-political actors to share responsibility with the polity, and thus possibly increase the perceived legitimacy of decisions and policy. The necessity of increased legitimacy for decisions and policy noted above is especially important in the fields of sustainable ecosystem governance and biodiversity, where the implementation of policies is often dependent on their acceptance by stakeholders and the public. Participation by these groups therefore becomes more and more necessary as problems diversify and become more spatially diffuse.

Moving from a dialogue between two political actors, or a political actor and a part of an administration, we can visualise governance in the field of sustainability as the possible interaction between actors from three spheres; the ecological, economic, and societal spheres. Another way of putting this is to say that all three aspects must be taken into account if sustainable ecosystem governance is to succeed. We can also envisage this as an imaginary network-based interaction between three points of a triangle, and interaction would then occur, not as a dialogue between two spheres, but as a Trialogue between three spheres (Gooch 2004). These three pillars of the sustainability Trialogue would then be environment, society, and economy. The problem with biodiversity governance (and that is what human dimensions of biodiversity are, among other things, about) is that it is notoriously difficult to measure. To paraphrase Lord Kelvin, the inability to measure it will mean that improvements in governance are difficult to assess, and this realisation has led to a profusion of indicators designed to assess the quality of governance in place at the national level. Despite this abundance of indicators, it has been suggested, most recently in the 2nd World Water Development Report, that their level of robustness is seldom adequate for the task of monitoring environmental governance properly.  Similarly, the UNDP Water Governance Facility notes that, he recent centre-staging of governance as the most important challenge to improve water management and services provision has not been matched by developing robust indicators that can monitor and assess trends for national water governance reform. The World Water Crisis is often described as a crisis of governance and our aim is to contribute to the development of indicators that can be used in biodiversity and livelihoods governance.  It is argued that improving the way in which water is governed at the local, national and international levels can yield the greatest potential gain in addressing the current global water crisis.  At the political level, governments have therefore voiced their strong support for improved governance through numerous international policy documents, such as the 2000 Ministerial Declaration of The Hague on Water Security in the 21st Century, the 2001 Bonn Keys of the International Conference on Freshwater, the 2002 Plan of Implementation of the World Summit on Sustainable Development, and the 2003 Ministerial Declaration of the Kyoto 3rd World Water Forum.  The 2001 International Conference on Freshwater, for example, highlighted the fact that: 

“The essential key is stronger, better performing governance arrangements. National water management strategies are needed now to address the fundamental responsibilities of Governments: laws, rules and standard setting; the movement from service delivery to the creator and manager of an effective legal and regulatory framework. Effective regulatory arrangements that are transparent and can be monitored are the way to effective, responsive, financially sustainable services.”
Measuring biodiversity and livelihoods vulnerability

We have now argued that governance must involve three spheres; our next step is to discuss how these theoretical ideas can be connected to the concept of vulnerability so that empirical studies can be conducted.  What is needed is a way to construct sets of indicators for widely varying phenomena. A comprehensive attempt at integration was developed by Downing et al (Downing, Aerts et al 2006) in which they identify six attributes of vulnerability that capture virtually all the main components of an integrated approach:

· Vulnerability is the differential exposure to stresses experienced or anticipated by different exposure units.

· Vulnerability is a dynamic process, changing on a variety of inter-linked time scales.

· Social vulnerability is rooted in the actions and multiple attributes of human actors

· Social networks drive and bound vulnerability in the social, economic, political and environmental interactions

· Vulnerability is constructed simultaneously on more than one scale

· Multiple stresses are inherent in integrating vulnerability of peoples, places, and systems.

In order to analyse of biodiversity values, sustainable use and livelihoods and cultural-spiritual diversity (diversity governance), and to move this analysis from a theoretical to an operational level, vulnerability can be adopted as a unifying concept. A forthcoming review of EU funded research states that out of a total of 48 projects on water management, only a minority appeared to have some interest in vulnerability and even fewer systematically targeted the concept and its different interpretations. Most of the projects that did mention or deal with vulnerability followed the dominant view according to which vulnerability equals exposure to the natural event whereas other dimensions are ignored. In fact, the review identified only two projects that offered or promised a more integrated view of the subject, incorporating especially the human and social dimensions (David Sauri, ‘Vulnerability and exposure to shocks and stresses in river basins: a review of EU research and some avenues for the future’, commissioned Newater project report). UNEP has defined human vulnerability as ‘the interface between exposure to the physical threats to human well-being and the capacity of people and communities to cope with those threats’ (UNEP GEO3). In the work described here, vulnerability will be considered from a combination of bio-physical, socio-economic and cultural perspectives, where human ability to conserve and husband biodiversity while at the same time achieving sustainable livelihoods is of vital importance. The ecological criteria, needs and threats to biodiversity are relatively well-known, and in many places data exists on this aspect of biodiversity. Much less is known about other aspects of sustainability, such as socio-economic sustainability, which includes livelihoods, especially for rural populations, and cultural, social, and spiritual aspects. Here we need to increase knowledge of all of these aspects through integrated studies of the ecological, socio-economic and cultural/spiritual vulnerability. The work involves studies of aquatic and riparian biodiversity in a number of case studies. These are:
· The Sesan River between Vietnam and Cambodia 

· The Tagas/Tejo River between Spain and Portugal

· The Tunga Bahdra in Southern India
· The Ba Be / Na Hang Conservation Complex in northern Vietnam

· The Western Ghats in India

· The Terraba River basin in Costa Rica
· The Greater Kruger Area in South Africa
It can be seen that the case studies are riparian and aquatic; the motivation for limiting the studies of biodiversity and livelihood to aquatic and riparian environments are the following: 

· Threats to sustainable livelihoods are often most acute where conflicting interests exist over water and in riparian areas. 
· Riparian areas often play a dominant role in supporting a diversity of species. 
· Water is a basic necessity for rural marginalised populations and without access to water sustainable livelihoods cannot exist. 
· Water is necessary for irrigation, fish production and household needs in rural marginal areas, while at the same time competing interests from energy production, urban areas, industrial use and last but not least biodiversity needs, result in conflicts over water use. 
· In-depth studies of all three aspects of biodiversity vulnerability necessitate a spatial and ecological focus. By concentrating on water, that is, on water courses, lakes and their closest environs, we will be able to conduct thorough studies of the interaction of ecological, socio-economic and cultural aspects of biodiversity and livelihood vulnerability. 

· International law and policy - such as the EU WFD, EU Water Initiative, Dublin Principles, Agenda 21 -  has recognised that the river basin is the most appropriate level in which to link social and economic development with the protection of natural ecosystems and biodiversity through catchment management of both land and water interactions. 

The overlying methodology for the work can be exemplified in the following way. A region may be faced with significant problems of biodiversity loss, yet because of a good economy, competent management systems, and political will, the potential threats can be managed without major problems for the population. On the other hand, biodiversity in an area may be considered less threatened than in the first example, yet constitute a much larger challenge if the area does not have the capacity to respond to such threats in an equitable and sustainable manner. A third form of vulnerability focuses on areas which are considered sensitive and valuable from a cultural/spiritual perspective; for example, in parts of the world trees, water bodies, mountains etc. are seen as vitally important from a religious and cultural perspective. Three forms of vulnerability assessment therefore need to be considered, and to be combined to produce an integrated biodiversity analysis. These are: 
1. A bio-physical analysis of the case area through which biological diversity can be assessed; 

2. A livelihood (socio-economic) analysis, through which human capacity to both manage biodiversity threats while at the same time providing livelihoods for the local population, is assessed; 

3. A cultural/spiritual analysis, through which human perceptions of the cultural/spiritual value of biodiversity are assessed. 
The bio-physical based analysis (i) of vulnerability will involve the evaluation of existing data on areas considered vulnerable according to natural science criteria. Key variables here include land use, land cover and topography, the location of nature protection areas, data on biological diversity and non-human population levels, existing species and existing and possible future threats. The livelihood (socio-economic) vulnerability assessment (ii) involves an assessment of population of the region, including ethnic groups; administrative divisions and maps; education levels and training programmes; economy (distribution of wealth and income, employment); literacy; urban-rural divisions; economic policies; ownership patterns; activities of civil society (levels of participation); infrastructure (roads, trains, canals, river navigation); possible future developments; recreation and tourism. An analysis of the relevant laws and policies – as well as the mechanisms in place to implement such instruments – also forms part of the livelihood vulnerability assessment. Here existing data will be complemented by research activities that will result in identification of areas that are vulnerable from a livelihood perspective.
Therefore, while ecological and livelihood assessments are necessary, they are not sufficient to allow the formulation of strategies that take into account the role of values in biodiversity management. The third assessment will be therefore be based on the identification of the main areas of cultural and spiritual concern, and will include studies of public beliefs, perceptions, attitudes and preferences regarding biodiversity and drivers of biodiversity change. Through individual and group discussions and interviews, existing ‘mind maps’ of these areas of concern will be constructed, and compared with the areas of concern produced in the other two vulnerability assessments.
Ecological vulnerability
Sustainable development involves the integration of environmental, economic and social aspects (Brundtland Commission 1987). Developing tools to measure the vulnerability of these three components has become increasingly important to promote sustainability. The ecological vulnerability can be defined as the potential of the natural system to respond adversely to events, which may consist of natural hazards or anthropogenic pressures. Ecological vulnerability is the local result of a synergy of natural and human factors and should be taken into consideration in the management plans. However, environmental management is often focused on the environmental effects of individual development projects, while a better knowledge is needed on the cumulative effects of multiple management actions over different spatial and temporal scales (Jackson, Bird et al 2004). The use of rapid and effective indicators that can synthesise these various environmental aspects and that can be integrated with the economical and social indicators may contribute to improve the environmental sustainable management.
The Environmental Vulnerability Index (EVI), developed by the South Pacific Applied Geoscience Commission (SOPAC), the United Nations environment Programme (UNEP) and their partner (http://www.vulnerabilityindex.net) (Kaly, Prat et al 2003), provides a rapid and standardised method to measure the environmental vulnerability of a country. EVI is a single indicator that has been designed to reflect the extent to which the natural environment of a country is prone to damage and degradation. It was conceived to be easily integrated with economical and social indexes. EVI summarises in a unique figure a wide range of conditions and processes, but it is built on the basis of 50 environmental vulnerability indicators, related to weather & climate, geology, geography, resources & services and human population. For this reason, EVI provides an overall estimation of vulnerability together with the possibility to identify specific problems through the 50 indicators. Moreover, it provides a series of policy-relevant thematic sub-indices. In the EVI, three aspects of vulnerability are included: hazards, resistance and acquired vulnerability (damage). Among the 50 indicators, 32 are indicators of hazards, 8 of resistance and 10 are indicators of damage. The EVI scale is standardised allowing the comparison of different indicators within the same country but also among various countries. This aspect is particularly relevant, as there has been significant recent attention to implement measures of vulnerability that are comparable across time and location (Adger 2006). EVI allows an estimation of the level of risk in the present status, informing at the same time on how the environment will be likely to cope with future events, as the environment vulnerability is considered depending also on the results of past natural and anthropogenic hazards (acquired vulnerability).  Concerning the spatial scale, EVI was designed for use at the national scale. However, also other geographic scales could be relevant for the assessment of vulnerability. Recently, there have been innovations in methods to capture the spatial distribution of individual variables of concern (Adger 2006, Luers 2005) and in evaluating the vulnerability based on spatial extrapolation (Jackson, Bird et al 2004). These studies aim to highlight within a region the priority areas, and often rely on techniques of overlay between spatial models and data to reveal geographic coincidence (Abbit et al 2000). These approaches can be combined with the EVI concept to develop spatial environmental vulnerability indicators.
Socio-economic vulnerability
There is an increasing amount of literature on the concept of socio-economic vulnerability to environmental risk. Generally, vulnerability is seen as the outcome of a mixture of environmental, social, cultural, institutional and economic structures and processes related to poverty and (health) risk, not a phenomenon related to environmental risk only. Definitions of vulnerability focus on risk and risk exposure on the one hand and coping and adaptation mechanisms on the other (Pelling 1999). Besides risk exposure, adaptive capacity is seen as a key component of the concept of vulnerability (Adger 2000). Empirical studies focus more and more on variations in both exposure to natural hazards and people’s capacity to cope with these hazards (Few 2003:48). Adaptive capacity is considered a process of adaptation (over time) to structural and/or incidental sources of environmental stress, consisting of distinct social, economic, technological, institutional and cultural adaptive mechanisms (Cardona 2001). Social mechanisms refer, for example, to social networks of relatives and neighbours, economic mechanisms to livelihood diversification or savings, technological mechanisms to technical measures to reduce environmental risk, institutional mechanisms to (in)formal political-organizational structures and associated collective action to ameliorate vulnerability (including for instance access to productive assets or community micro-credit systems) and cultural mechanisms to perceptions and beliefs about the nature and avoidance of environmental risks. We will pay attention to the whole range of adaptive mechanisms and explicitly focus on the influence of poverty on socio-economic vulnerability and adaptive capacity. Poverty is both an important determinant of (endogenous) environmental risk - and hence (in)directly of socio-economic vulnerability - and an important constraint of adaptive capacity. Poorer people tend to be more (often) exposed to environmental risk than wealthy people. The latter are furthermore able to take protective measures or are able to avoid certain environmental (health) risks, i.e. the endogenous component of risk. Besides, often it are the poor that depend most for their livelihood on the environmental resource base (Scherr 2000) and when the environmental resource base is degraded the asset base of poor households deteriorates as well. 
Whether individual households and communities have the adaptive capacity to reduce socio-economic vulnerability to environmental change generally depends on the fit between the levels at which the problem is experienced and caused. For instance, local communities cannot influence the rate of climate change worldwide but they can sometimes reduce the deforestation rate locally. Two factors are important in determining whether individual households and communities have the adaptive capacity to respond to environmental change. First, they need to be able to cooperate in sustainable resource management or to organize themselves against the environmental threat in groups or networks. Whether households are likely to cooperate depends for instance on the costs and benefits of cooperation and the extent to which free rider behaviour can be effectively controlled (Ostrom 1990), but also on higher order variables such as the level of trust in the network and the importance of reputation in societies. 
Cultural-spiritual vulnerability

Though it is now increasingly recognized that cultural diversity and biodiversity are deeply linked, mainly because biodiversity hot spots are also locations occupied by diverse indigenous peoples who have had a living interaction with the biodiversity of their surroundings as part of their living, the first UNEP volume of biodiversity (Heywood 1995) rarely if at all took any account of cultural diversity and especially that of the indigenous people. The UNEP assisted volume on cultural diversity that appeared four years later (Posey 1999) bends the stick backward, a little too backward according to some reviewers (for example, see Foltz (2001). The clearest example of this connection that has been cited and studied the most is that of sacred groves and in India. Madhav Gadgil has done pioneering work in this respect. (See for example (Gadgil and Vartak 1981)) Though the relevance of cultural and spiritual diversity is often seen as restricted to indigenous and traditional people and attributed special vulnerability because of Western lack of understanding of the value of indigenous people’s concepts, there are now attempts to apply it in more general situations (Cocks 2006). Drawing on the fact that ecosystem fringes are often the richest sources of biodiversity, Turner et al (2003) combine ecological and cultural edges to argue for a composite `living at the edges’ as a major source of resilience, that is coping with social and ecological vulnerability (Turner, Davidson-Hunt et al. 2003). This provides an important analytical framework that however has elements that can be utilized for a general approach to resilience as coping mechanism for vulnerability. Culture is often taken as a non-material concept, but perhaps in respect of biodiversity, material culture and material practices are as if not more important. For one such study see (Hani 2005). There have been a number of conventions centred on indigenous people and their rights that have implicated cultural and spiritual vulnerability issues, but now there is more explicit recognition of the issue. The latest such convention is the Tokyo Convention 2005 that among other things calls for the implementation of UNESCO/IUCN Guidelines for the Conservation and Management of Sacred Natural Sites (See below). However, the field of study of vulnerability of cultural and spiritual biodiversity must be considered a fledgling field in so far as independent methodologies and their development are concerned. Most of the literature brings to bear on the problem the framework of their parent disciplines, including ethnography, ethnobotany, culture studies etc. There is a need for further interdisciplinary study of the interconnections between the cultural and spiritual practices landscape and biodiversity landscape before we can begin to talk about generalized methodologies and approaches. This will be a major task for our work.
Finally, using the method developed by Gooch and Stålnacke (Gooch and Stålnacke 2006) biodiversity and livelihood scenarios will be developed. These scenarios will take into account the main perspectives and working in a 15-year perspective, the scenarios will examine future possible trends, threats and developments in order to formulate strategies and policy to meet the needs of both biodiversity and livelihoods. Scenarios, through their simplification of available information and their use of alternative, possible futures, can make the process of challenging uncertainty easier. Utilising past and present trends, scenarios attempt to see which factors might lead to likely futures. A combined qualitative/quantitative method will be used, where quantitative scenarios of biological diversity and economic development will be combined with qualitative/explorative scenarios of public perceptions and cultural, social and spiritual values. 
Conclusion

This paper has claimed that there are inherent weaknesses in traditional ways of discussing and theorising about sustainability, as they often lack a means of operationalising the theories. The ‘triple bottom line’ approach promises a means of identifying aims and objectives for companies, and the public sector, but seems to encounter problems when dealing with ways of assessing the results of these initiatives. The ‘trialogue’ of ecological, economic and social sustainability provides a means of theorising, but does not provide ways of identifying outcomes. The use of the concept of vulnerability, and the inclusion of cultural-spiritual vulnerability, promises to provide a means of identifying non-sustainable practices, and a way to operationalise the concepts included in the ‘triple bottom line’ and trialogue concepts. 
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