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Abstract 
This report highlights insights from recent watershed projects of the Minga and 

Community-Based Natural Resource Management (CBNRM) Program Initiatives of the 

International Development Research Centre (IDRC). Its purpose is to aid new projects in 

drawing upon insights from past experiences and to further develop and consolidate 

good practices in participatory integrated watershed management research. Data for this 

paper were gathered from an in-depth review of project outputs from IDRC researchers 

and partner organizations, as well as personal interviews and communication with 

individual researchers. The review reveals watershed management research as an 

interdisciplinary effort at multiple scales within a long-term movement towards informed 

participatory decision-making at the watershed level. Despite its complexities and 

challenges, it can provide an effective framework for natural resource management. To 

achieve functionality it requires the best of many different areas of research and the 

effective involvement of diverse stakeholders. It is best addressed through a coherent 

programming, learning and institution-building framework rather than by individual 

separate projects. This perspective is being strengthened within IDRC and its partners. 
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Executive Summary 
Recent research funded by the International Development Research Centre (IDRC) has 

been at the forefront of new methods and paradigms of natural resource management 

(NRM) in the contexts of watersheds.  In the movement towards more sustainable 

improvements in local livelihoods and more effective NRM practice, IDRC watershed 

projects have fostered important developments in integrating participatory and 

interdisciplinary research, building resilient institutions for NRM and scaling up practices 

and approaches for wider impact.   

This paper is an attempt to synthesize key insights from projects of the Minga and 

Community-Based Natural Resource Management (CBNRM) Program Initiatives of 

IDRC involving countries across Latin America and Asia.  An in-depth review of project 

outputs from IDRC researchers and partner organizations was completed, as well as 

some personal interviews and communication with individual researchers.  

First, watersheds are useful units for NRM due to several biophysical and in most cases, 

social characteristics. Watersheds highlight the interrelations between key natural 

resources and human activity. Watersheds, together with aquifers, are the most 

important units for data collection and modeling in water management. Water is the 

primary resource that defines the boundaries of watersheds and links the various 

stakeholders through upstream-downstream flows. While increasing potential for conflict, 

these flows can also promote cooperation across political and cultural boundaries, and 

can link activities on multiple scales.  

Second, land use is a primary concern in watershed management. Intensification of land 

use for agriculture and human activity has major effects on soil quality and water quality 

and quantity. Non-point-source pollution from intensive agriculture, livestock operations 

and human waste is the principal threat to water quality in rural areas. The loss of forest 

cover is a major cause of increased flooding, soil degradation and decreased recharge of 

aquifers. 
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Land tenure, both private and collective, was found to be a major determinant of 

livelihood potential and of participation in watershed management efforts. Common 

property resources (CPRs) are of central importance, especially for low-income 

inhabitants. The exclusion of women from decision-making is a major barrier to proper 

management as women are often the primary users of CPRs and have the best 

understanding of CPR interrelations and management practices. 

Third, the complex interrelationships between human and resource dynamics in 

watersheds necessitate interdisciplinary research.  The most effective projects are those 

that integrate biophysical and socio-economic research to high degrees throughout all 

parts of the project. They must also recognize that different actors have important roles 

to play, and efforts to make research participatory at all stages are essential in assuring 

applicability of results and long-term sustainability of management mechanisms. 
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It is essential for local stakeholders to be involved in designing the research process, 

framing objectives and assuring applicability.  At the same time there is a strong need for 

consistent datasets and collection mechanisms in order to provide integrated analysis at 

the watershed level. Combining participatory research with rigorous, consistent data for 

modeling is challenging. As research becomes more action-oriented, it is also important 

for researchers to define their roles and objectives related to policy influence and 

institution building. Most successes in this area are found in facilitating linkages and 

capacity building, and through careful analysis of gender and power dynamics in the 

community.  

Fourth, it is clear that integrated watershed management requires communication and 

coordination of research, decision-making and interventions across multiple scales. 

Democratic local governance is the foundation for participatory local resource 

management, and this in turn is the foundation for scaling up participatory approaches to 

the watershed scale.  Achieving nested scales that promote partnerships and democratic 

processes at each level are best seen as long-term goals in which smaller projects can 

be placed.  The most successful scaling up efforts have also included elements of 

scaling out, developing a wide base of support and common approaches.  Mechanisms 

for cooperation across political boundaries need to be explored, such as payment for 
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environmental services.  However, in any discussion of scale it is important to determine 

what level of integration is necessary for adequate management of a resource or issue to 

avoid unnecessary complexity.  

Finally, participatory integrated watershed management requires strong institutions that 

bridge the gap between local applied research and the broader policy environment.  

Projects were most successful in helping build these institutions when they made major 

efforts to include relevant government bodies in research projects and management 

initiatives rather than creating parallel, competing processes. One of the most successful 

forms of organization for participatory watershed management is the multi-stakeholder 

forum. They have taken many forms with varying purposes, from simple consultations to 

real decision-making power. Creating and sustaining such forums is difficult and they are 

not the magic solution to participatory management. These forums can, however, 

provide a legitimate space for dialogue, conflict resolution and planning that does not 

commonly exist within current structures. Such fora must be accompanied by efforts to 

prevent entrenchment of the local elite and ensure equal voice and participation of 

relevant stakeholders. Watershed management institutions also must be able to weather 

the rapid changes that can occur in social and biophysical environments. Developing 

local partnerships and linkages to research resources in-country are essential for 

continuity beyond the term of a research project. 

Further research is needed in several areas:  

• Soft paths for water management and implications for rural watersheds 

• Human and ecosystem health (non-point sources of pollution and cumulative 

effects) 

• The effects of privatization and valuation of public resources on the complex 

interactions in watersheds 

• Collective definitions of water rights and their effects on watershed management 

• Developing better systems for the integration of biophysical and socio-economic 

data 

• Understanding surface and groundwater interactions 

• Urban-rural interface 
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Watershed management research is an interdisciplinary effort at multiple scales within a 

long-term movement towards informed participatory decision-making at the watershed 

level. Despite its complexities and challenges, it can provide a very effective framework 

for NRM.  To achieve functionality it requires the best of many different areas of research 

and the effective involvement of diverse stakeholders. 
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Purpose and Methodology 
This report highlights insights from recent watershed projects of the Minga and 

Community-Based Natural Resource Management (CBNRM) Program Initiatives of the 

International Development Research Centre (IDRC). Its purpose is to aid new projects, 

within IDRC and beyond, in drawing upon insights from past experiences and to further 

develop and consolidate good practices in participatory integrated watershed 

management research.  

The two Program Initiatives have different regional foci: Latin America and the 

Caribbean, and Asia. Despite many socio-cultural, political, economic, historical and 

physical differences between the two regions, watershed research projects have 

experienced many similar issues. This report synthesizes these experiences into key 

insights, identifying issues that are unique to watersheds and also larger issues that have 

specific relevance to watershed environments. 

Data for this paper were gathered from an extensive literature review of project outputs. 

Initial identification of relevant projects and resources came through consultation with 

CBNRM and Minga staff. Through a brief review of key project outputs a set of research 

questions were developed for in-depth review of projects. A search of IDRC databases 

and websites was carried out to further identify projects and outputs, and some 

supplemental interviews were completed with IDRC researchers. 

There is ample room for a more in-depth exploration of the issues raised. It would be of 

specific relevance to the new Rural Poverty and the Environment Program Initiative of 

IDRC to include the watershed projects of People, Land and Water in Africa and the 

Middle East in order to expand the scope of the review and provide further comparisons 

between contexts.  
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IDRC Projects Reviewed 
The countries involved in the projects include: Argentina, Bolivia, Chile, Colombia, 

Ecuador, Honduras, Nicaragua and Peru in Latin America; and Bhutan, Cambodia, 

People’s Republic of China, India, Lao People’s Democratic Republic, Nepal, Pakistan, 

Philippines and Sri Lanka in Asia. 

Table 1 shows the project reviewed; all acronyms and abbreviations used can be found 

in the list on page 54. 
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Project IDRC Project Number (Timeline) Timeline 
PARDYP in mountain watersheds of the Hindu 
Kush Himalayas, ICIMOD. (India, China, Nepal, 
Bhutan, Pakistan) 

Phase 3: 101672 
Phase 2: 100119 
Phase 1: 040340 

2003-2006 
1999-2003 
1996-2000 

MANRECUR – Collaborative watershed 
management of natural resources, FUNDAGRO. 
(Carchí Province, Ecuador) 

Phase 3: 100996  
Phase 2 ½: 101188 
Phase 2: 050355/ 98-8754  
Phase 1: 050193/ 96-8751  

2003-2005 
2001-2002 
1998-2002 
1996-2000 

CIAT - Hillsides (Laderas):  Sustainable Hillsides 
Agriculture (Colombia, Honduras, Nicaragua) 

100511: Experiences of local participation and incidence in 
policies from sustainable agriculture in hillsides 
050210: Sustainable hillsides agriculture - Phase II 
003523: Farmer participatory research for sustainable 
agricultural management of Honduran hillsides - Phase II 

2000-2001 
 
 
1997-2000 
1997-2001 

Agualtiplano – Virtual information centre on 
water in the altiplano (Peru, Bolivia, Chile, 
Argentina) 

Phase II: 101420 
Phase I: 004026 

2002-2004 
2001-2002 

Andean water vision from an indigenous and 
peasant perspective (Colombia, Ecuador, Peru, 
Bolivia, Chile, Argentina) 

101689  2002-2004 

HIMALANDES (Peru, Bolivia, Ecuador, Nepal, 
China, Bhutan) 

100700  2000-2002 

Resource management in Nam Ngum watershed 
Phase 2 (Lao PDR) 

003492  1994-1998 

Tarim Basin desertification and water 
management (China) 

Prep for Phase III: 101414  
Phase II: 040410 
Phase I: 040180 

2002-2004 
1998-2001 
1994-1998 

Watershed management Sri Lanka 938310 1994-1998 
Regulation of rights in the Water Law (Bolivia) 101423  2002-2005 
Mountain resource management (Nepal) 911042  1992-1997 
SANE - Scaling-up of successful agroecological 
experiences in Latin America and the Caribbean 
(Peru, Honduras, Cuba, Chile) 

100183  1999-2004 

Conflict and collaboration in NRM: Small Grants 
Program (Phase 1) (Global) 

100159  1999-2002 

Small Grants Program: Fondo Mink'a de Chorlavi 
(Latin America and Caribbean) 

100730 2000-2004 

Learning by doing: Mainstreaming multi-
stakeholder approaches to NRM (Andes) 

101651 – Water and governance  2003 

EPINARM (Bhutan) 100392  2000-2005 
Resource management policy Ratanakiri 
(Cambodia) 

Phase III: 100488 2001-2006 
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The Latin American and Asian Contexts 
Synthesizing watershed insights from the Andes and Central America with those from 

Asia has highlighted some important differences in context. There are differences 

between the two generalized larger regions but also between individual countries within 

each region. It is important to keep these contextual differences in mind when comparing 

approaches and results. 

Government Involvement and Decentralization 
There are marked differences between countries in the level of central government 

involvement in local affairs. China, Bhutan and Lao People’s Democratic Republic (PDR) 

have very strong government presence in many aspects of rural society (Duba and 

Ghimiray forthcoming). Nepal is quite different, currently with a very weak government 

but a strong civil society (Jianchu Xu, personal communication, August 2004). The 

general trend across Asia is towards decentralization, although in many countries the 

process is emerging only recently. In the Latin American countries involved, the power of 

governments has been greatly reduced over the past three decades of decentralization 

as other actors play a more active role in the economy and society.  

Role of non-governmental organizations 
Non-governmental organizations (NGOs) are gaining in strength and momentum in both 

regions. Nepal and the Philippines have reasonably strong NGO communities; those of 

China and Cambodia are growing stronger. Most of Latin America has a very energetic 

history of civil society involvement. Lao PDR and Bhutan are exceptions, both with 

limited NGO presence (Jianchu Xu, personal communication, August 2004).  

Role of Religion 
The nature of religious institutions, and their level of importance in community and 

government, affects the nature of management solutions. For example, the caste system 

in parts of South Asia has distinct dynamics and challenges, while the Roman Catholic 

Church has been an important factor in development and decision-making in Latin 

America. Syncretism of traditional and introduced beliefs is also an important dynamic in 

many countries, as are recently introduced religions such as evangelical Christian sects. 
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These dynamics have significant impact on community organizing and natural resource 

management (NRM) behaviour. 

Conflict and Reconstruction 
Several countries have recently experienced or are currently experiencing major internal 

conflicts.  Nepal, Colombia, Nicaragua, Bolivia, Cambodia, and Sri Lanka are some 

examples. Conflict and post-conflict situations can make broad-based collaboration 

between stakeholders and government extremely difficult. Internal displacement also has 

important effects on local governance structures, as documented in the Philippines 

(Quizon 2003), Nepal (PARDYP 2003) and Cambodia (Kimhy 2003). Conflict is an 

important factor in NRM that must be well understood. 
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Institutional Setting of Watershed Projects 
Thus relations between government, civil society, the religious context, international 

development organizations and recent and ongoing conflicts all determine the 

institutional setting in which watershed projects will tend to be based. In some countries, 

such as Lao PDR, Bhutan and China, projects tend to be based within government 

ministries. In some, such as Nepal, it is a mix of NGOs and government. In others, 

including most of Latin America, projects tend to be based in NGOs. Experiences 

working with government and civil society are therefore different, and care must be taken 

in applying general lessons to specific contexts. 
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The Watershed Approach 
Why Watersheds? 
A watershed can be defined as: an area biophysically delineated by water flow, drained 

by a current or system of currents towards one exit point or gathering area.  

This is the basic unifying definition that carries across all the projects reviewed. 

Differences occur in the size of watershed(s) with which each project works. The range 

has been from 2000 ha to 250 km2. Many projects also do local work within smaller units 

of ‘micro-watersheds’ (25-500 ha) inside the larger watershed. 
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During the last few decades, watershed management has gained recognition and 

importance in both environmental protection and the well-being of people living in 

watershed areas. For example, in its ‘Bhutan 2020’ policy document, the Bhutan 

government named watershed management as the “single most important strategy to 

maintain the resource base to support the national economy” (Jamtsho and Gyamtsho 

2003: 1). 

Watershed management projects begin with the proposition that some natural resources 

are best managed on a watershed basis.  They commonly involve multiple scales and a 

mix of physical and social dimensions that require an interdisciplinary approach (as 

discussed further below). Watersheds are considered useful units of analysis and action 

because of several physical and social characteristics (Schreier et al. 2003; Vernooy 

1999; 2004; Sanz 2000): 

Physical 

- Natural System: Watersheds delineate natural biophysical units and are ideal for 

monitoring natural processes.  

- Multiple Scales: Watersheds form unique nested landscape hierarchies and 

highlight biophysical interdependencies across several scales. 

- Ideal for Process Studies: Watersheds allow mass-balance, input-output and 

water-nutrient analysis, and allow assessment of cause and effect relationships. 
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- Integrated Framework: Watersheds integrate all land use effects, highlight 

linkages between land use and water and facilitate system analysis. 

- Assist in Addressing Complexity: Cumulative effects can be measured, 

atmosphere-soil-water interactions can be identified and effects of diffuse 

sources can be assessed. 

Social 

- Decision-Making Tool: Watersheds as geographic units facilitate science-based 

decisions. They provide an effective basis for dynamic and adaptive 

management. 

- Transboundary Links: Watersheds are delimited by watercourses that contain 

interdependent natural resources. This links countries and regions, both through 

upstream-downstream flow and contiguous coincidence along river borders.  

- Social Organization: Through the social construction of watersheds, they can 

become a common meeting ground for communication, negotiation, planning and 

monitoring.  

 

A Recent History of Watershed Management 
The status quo in many watersheds is that individual landowners make management 

decisions related to the resources on their own land. They tend to focus on their 

particular needs and worries more than the larger resource perspective of water flow, 

movement of organic material in the soil and landscape diversity. Also, watersheds rarely 

coincide with jurisdictional boundaries, and several governing bodies are usually 

managing and regulating resources with little coordination or communication. 

The objective of watershed management is to find ways of fostering coordinated actions 

among users, managers and decision-makers in watersheds for the daily management 

of resources, and thus to facilitate solutions to the problems of NRM that cannot be 

resolved effectively in an individual manner (Ravnborg et al. 1999).  

Many initial watershed management programmes implemented by governments failed to 

stop degradation of their target environments and had minimal results in improving the 
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well being of local people. These failures were caused by the following factors (FAO 

2003a): 

- Programmes were too focused on natural resources conservation and not 

enough on productive livelihood options, 

- Programmes were designed with little attention to human activities and to the 

priorities and needs of people, 

- Programmes were neglecting the involvement of beneficiaries and their 

contribution in the planning and implementation of the watershed management 

interventions. 
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- Projects were frequently limited in span and scope and lacked long-term 

commitments needed to address underlying causes and long-term management 

issues in a satisfactory way.  

Consequently, new concepts and approaches were developed to reverse watershed 

degradation and to improve local economies, recognizing the limits of formal scientific 

research and the benefits of participatory methods. This is where most IDRC watershed 

projects enter the picture.  

Where watershed management was formerly viewed as primarily an ecological and 

technical issue, particular attention began to be given to social and economic aspects. 

Recognizing that management and conservation would not be sustainable unless 

people’s wider concerns were taken into account, the integrated concept was developed 

as an interdisciplinary process where community problems and needs could be 

addressed.  Projects embraced a mix of production-oriented and conservation 

approaches at both micro and macro levels, and the ‘sustainable livelihoods’ approach 

was introduced. To gain people’s confidence and commitment, people’s participation 

was recognized as a principal component in all phases of project development.  

As in other areas of development research, watershed projects have confronted the 

need for institutional change and consolidation of new decision-making processes. Policy 

influence and organizational processes have become central aspects of movement 
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towards watershed-level management, and researchers have taken on new roles in 

supporting these objectives.  

The importance of multi-scale approaches has been recognized in recent years. It has 

become clear that distinct dynamics occur at different scales, within both biophysical and 

socio-economic processes. Projects have begun to see the need to consider multiple 

scales simultaneously for effective analysis and action. Cooperation across jurisdictional 

boundaries is often essential for effective watershed management, and is thus one of the 

key organizational challenges taken on by new projects. 

All these components are brought together into the participatory integrated watershed 

management research (PIWMR) approach emerging over the last decade. Watershed 

management has become an interdisciplinary activity. It engages both biophysical and 

socio-economic research at multiple scales. It tries to interweave local participation into 

all stages of planning and implementation, and it has become directly involved in the 

creation and support of institutions1 and policy development mechanisms within 

collaborative approaches.  

Water: The Linking Resource 
Water is the principal motivating and integrating factor in watershed management.  The 

concept of a watershed inherently integrates the ‘upstream’ with the ‘downstream’ 

through the flow of this central resource, in liquid form and as part of the general 

hydrological cycle. A number of villages in a watershed often share the same stream as 

their water source. Stream flows have high seasonal variability, and seasonal local water 

scarcity is a problem faced by many farmers in small watersheds (Jamtsho and 

Gyamtsho 2003; Merz et al. 1998). Although several projects2 started out looking at other 

specific issues, such as soil or forest resources, focus consistently returns to water as an 

equal concern (PARDYP 2000). 

                                                 
1 In this paper the term ‘institution’ is used to describe an established set of de facto and formal rules, 

practices and customs that involve multiple organizations and actors within a society. This is in contrast to 
the common usage of ‘institution’ to describe a specific organization. 

2 The term ‘projects’, unless otherwise noted, will always refer to the IDRC watershed projects reviewed for 
this paper. 
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Natural resources, especially water, are frequent sources of conflict in watersheds.  As 

environments degrade and usage increases, water is becoming scarcer. This increases 

competition between users (farmers, industries, governments and communities), which 

has often resulted in conflict and even violence. For example, in the Calico River 

watershed in Nicaragua, conflicts continually arise regarding access and distribution of 

water, within communities and between communities (Vernooy 1997). In Ecuador’s 

Carchí Province, water theft was a common problem – both by farmers and municipal 

governments, something specifically addressed through the Carchí Consortium (Waldick 

2003). 
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The absence of clear frameworks and legislation for water rights has been a major cause 

of these conflicts. In Bolivia, severe water scarcity, intense social pressure and high-

profile failures of privatization schemes (e.g., Cochabamba water war in 2000) have led 

to greater openness in developing new water rights legislation. The Consejo 

Interinstitucional del Agua (CONIAG, Inter-institutional Water Council) was created by 

law in 2002 as a space of dialogue and cooperation between the government and civil 

society to construct a legal, institutional and technical framework for the organization and 

regulation of water resource management (Van Damme 2003). The IDRC water rights 

project has begun a multi-stakeholder process supporting CONIAG by analysing the 

impact of models for assignation and regulation of water rights at the watershed level 

and identifying possible proposals for a future normative framework (Alurralde et al. 

2003). 

Pricing of water resources is an extremely contentious issue in many countries. In most 

watersheds fresh water is generally undervalued – a primary limitation to conservation 

and efficiency efforts (Schreier et al. 2003). How valuation of water translates into pricing 

mechanisms is the main point of contention.  Motivations for pricing include the need for 

proper funding for water management efforts based on use, and the need for greater 

direct incentives for water conservation and irrigation efficiency (Daxiong et al. 1997). 

Arguments against increasing water prices, and against various public and private 

management mechanisms, stem from a vision of water as a collective resource 
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(CONDESAN 2003) and from calls for public subsidies recognizing the substantial 

spillover benefits of water supply. 

As water is used in a multitude of uses (from households to factories to farms), and its 

supply is affected by so many different activities (e.g., forestry, mining and agriculture), 

water management overlaps many different industries and jurisdictions. In most countries 

10-12 different organizations and agencies are responsible for managing some aspect of 

water. There are those responsible for managing water provision and use, those involved 

in monitoring and then regulatory bodies (Schreier et al. 2003). New management 

politics towards sectorization of NRM are starting to alleviate this in some ways (e.g., 

previously broad departments such as ‘environment’ are being broken into specific 

resource fields such as water or forests). When demand begins to outstrip supply, and 

conflicts arise, current institutional setting is usually not equipped to manage the 

resources equitably and effectively. Water management, a central part of watershed 

management, requires new institutions and spaces for participation that promote broad-

based cooperation.  

The Social Construction of Watersheds 
The geographical boundary of a watershed is rarely if ever a boundary shared with 

spaces of social and political organization. Very few political jurisdictions or traditional 

land claims coincide with watersheds. Social organization occurs around many different 

geographical boundaries from municipal to ecclesiastical, but not around water flow. 

Watershed management thus requires the construction of a new basis for social 

connections. Ronnie Vernooy has termed this the ‘social construction of watersheds’ 

(Vernooy 1999). In other words, watershed management requires a collective vision and 

the adoption of coordinated natural resource use and management practices, developed 

around the geography of the watershed. Many projects have failed because there has 

not been a sense of a watershed as a site for both biophysical and social (inter)actions. 

Building this social sense requires some form of collective action (Vernooy 1999; Ronnie 

Vernooy, personal communication, August 2004). 
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Land Use and Tenure  
Property Rights and Participation 
Land tenure is a major determinant of livelihood potential and a major motivating factor 

for participation in watershed management activities. Secure property rights, entailing 

some level of exclusive access and control, allow better long-term planning, access to 

credit, management of risks, and greater incentives for investment in new technologies 

(Meinzen-Dick and DiGregorio 2004, Proaño and Poats 2000). In order to begin 

watershed management, it is important to identify the plurality of tenure types, such as 

government, private, community and joint ownerships that may exist de jure and de 

facto, and adjust participation-building strategies accordingly.   
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Experiences also show the need to ensure clear tenure rights before trying to solidify 

responsibilities. In some watersheds, the issue of land tenure is pronounced, as for 

example in the Hillkot watershed in Pakistan where 75% of the people are tenants, 

including two villages where no inhabitants own any land (PARDYP 2001). In the 

Philippines, before undertaking management activities, the local partner (the Center for 

Alternative Rural Technology) had to negotiate with government to ensure the security of 

land and resource tenure. Upland farmers were later granted 50-year land leases, while 

fishing communities were deputized as ‘Fishery Wardens’ to enforce fishing laws in 

municipal waters. It is argued that people will take care of their environment only if their 

rights to land and water resources are ensured (Quizon 2003). In the Xizhuang 

watershed of China, successful reforestation happened only after the transfer of forest 

tenure to local communities and the provision of user rights to communities and 

households (Xu et al. 2002). 

The Importance of Common Property Resources 
In the watersheds reviewed, both ecological and livelihood sustainability are strongly 

influenced by the status of common property resources (CPRs). Many inhabitants 

depend heavily on activities in common lands and forests for their daily needs (e.g., 

firewood, grazing, uncultivated crops and species), and degradation of CPRs causes 

losses of both ecological health and livelihood potential. The CPRs are a central part of 

the coping and adaptive strategies of the poor and play a major role in poverty reduction 
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(Beck and Nesmith 2001). Deterioration of governance systems within communities has 

in some cases (such as some projects in India) led to fragmentation and privatization of 

CPRs, and seriously affected the strength and harmony of traditional communities 

(Darlong and Barik 2003). Thus, watershed management efforts need to have a good 

understanding of the CPRs in the watershed, and broader research into CPR 

management is of major relevance. 

Local Management 
The common property discourse shifts emphasis from questions of resource availability 

to those of access, control and management. Management of CPRs by local users is 

often the most effective and sustainable over the long-term. Locally developed 

management solutions are the most responsive and most fully implemented, and poor 

people can be positive contributors to environmental regeneration (Beck and Nesmith 

2001). At the same time, privatization, enclosure and elite capture3 of formerly common 

resources are eroding the ability of local people to manage CPRs, situations that would 

benefit from appropriate government intervention. Power issues at the local level play a 

key role in determining the distribution of benefits of CPRs and the ability to prevent 

resource degradation (Topal et al. 1999b).  

Multi-stakeholder Cooperation 
Improved management and utilisation of CPRs is determined to a significant extent by 

the structure, composition and degree of social cohesiveness of the user community. It is 

suggested that heterogeneity of social structure and composition within user groups 

significantly contributes to better management and utilization, and makes elite capture 

less likely (Bhuktan et al. 2002). This implies that a certain level of complexity is 

necessary for a stakeholder group to be most effective. 

                                                 
3 ‘Enclosure’ refers to the division and fencing-off of land previously open to general access (e.g., pasture). 

‘Elite capture’ refers to the process through which the most powerful local actors (i.e., elite) use their power 
and influence to unfairly capture previously public or common land and resources as their own private 
property. 
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Women, Girls and Exclusion  
Marginalization of women and girls can be a major barrier to effective management of 

CPRs, and should be a central aspect of watershed management research. The 

People’s and Resource Dynamics Project (PARDYP) surveys found that women have a 

better knowledge of CPRs such as water, fodder, pasture and fuel wood species than do 

men, and have been reported to be better at managing ecosystem and conservation 

concepts. Women perform almost all activities related to forests, grass, and agriculture. 

However, their participation in local institutions and community-wide decision-making is 

almost negligible. The more important the decisions considered by the community, the 

less influence the women have on the decision-making process (Bhuktan et al. 1999; 

PARDYP 2001).  
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The gendered variance of impact from resource degradation is a most important issue. 

For example, in the middle mountains of Nepal, women are responsible for fetching 

water, cooking, cleaning, planting, weeding, harvesting, collecting fodder, and stall 

feeding and milking animals. As the major suppliers of basic food, water and fuel wood 

resources, women are impacted the greatest by environmental degradation. As 

resources degrade (e.g., low supplies of water because of seasonal droughts and 

pollution) women’s workload increases dramatically, which negatively impacts families’ 

well-being and many other aspects of development (Brown 1999). Women rise earlier 

and spend a greater proportion of their day working than do their male counterparts. 

Adult women typically worked 3.8 hours per day longer than the adult men (Brown 2003). 

These trends are mirrored elsewhere in both developing and non-developing countries 

(FAO 1996; SWC 2001; IFAD 2002; Lindén 2002). 

Land Use and Watershed Sustainability 
Soil is considered a living and dynamic resource whose condition is vital as much for 

agricultural production as for the functioning of the ecosystem. “Given its role as 

regulator in bio-geochemical nutrient cycles, as a modulator of water availability and 

quality, as well as its role in filtration and decomposition of contaminants, soil is a key 

natural resource for our future survival” (Trejo et al. 1999: 1). Land use has drastic 
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impacts on soil quality, and the quality of soil and water are principal indicators for 

impacts of land use on watershed health. 

The ties between land use and watershed health have become clearer over the past 

decade as linkages between soil and water indicators have been better understood and 

major studies have been conducted.  Changes in land use modify sediment transport, 

nutrient fluxes, stream courses, temperatures, animal populations, water balances and 

many other natural dynamics (Schreier et al. 2003).  Agriculture, the principal productive 

activity in most of the watersheds of projects reviewed, can have significant effects on 

water quality. Heavy doses of fertilizer and intensive use of agricultural land have been 

demonstrated to have a strong negative impact. The main pollutants are microbes, 

phosphates and nitrates. Harmful fecal coliforms mainly come from human and animal 

waste. Phosphate and nitrate pollution mainly originates from agricultural practices 

(fertilizer), and eutrophication (drop in oxygen levels causes by increased algal growth 

due to excess nutrient enrichment of surface water) can now be observed in many 

lowland sections (Merz et al. 2003; Schreier at al. 1999).  

In urban areas, point-source pollution and untreated storm flow are the major concerns. 

In rural areas, such as the middle mountains of Nepal, water quality deterioration is 

rather the result of non-point-source pollution by human waste and intensive agriculture 

with high mineral fertilizer and pesticide inputs. In certain locations, increasing numbers 

of livestock for dairy farming are adding to the non-point-source pollution problem. The 

dry season of water scarcity increases the effects of the pollution on human and animal 

health and, during the rainy season, feces and other pollutants are washed into the river 

system, also putting health at risk (Merz et al. 2003).  Non-point-source pollution is 

becoming a major concern across the world, including Canada where problems of nitrate 

and pesticide contamination of streams and groundwater, cultural eutrophication and 

microbial health problems are increasing (Schreier et al. 1999). 

Forests are another key resource of watersheds, interrelated with water and soil. Forests 

are the protectors and filterers of water, and the base of much of a watershed’s diversity. 

Where forests have disappeared, runoff and flooding typically increases, and 

groundwater recharge may be negatively affected. Forests are placed in increasing 
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jeopardy as population and economic pressures rise. More and more upland forests are 

being cleared for agriculture, forestry production and other purposes (Figures 1 and 2). 

Water sources and springs are becoming increasingly unprotected and erosion is a 

major problem in many areas (Xu et al. 2002). 
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Figure 1: Land Use Impacts on Water – Agriculture (from Schreier et al. 2003) 
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Figure 2: Land Use Impacts on Water - Forestry (from Schreier et al. 2003) 
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Interdisciplinary, Participatory Research 
Interconnections Require Interdisciplinary Approaches 
Developing the necessary understanding of people and resource dynamics for effective 

watershed management is an extensive task. These dynamics are interconnected and 

experiencing rapid changes.  Within this context, interdisciplinary research is essential. 

Insights and tools should be incorporated from many different disciplines, including 

landscape ecology, systems theory, economics, actor-oriented rural sociology and 

learning theory. Many different actors have roles to play in the process including farmers, 

local leaders, extension workers, researchers, NGOs and government agencies.  
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Management entails using data to make decisions and take action. This requires 

research that is both multidisciplinary and integrated enough to holistically present 

realistic options that will have the desired impact within the interconnected environment 

at multiple scales. The most successful projects are those that use interdisciplinary 

approaches from the very beginning, addressing issues within their full context. 

Inter-disciplinary vs. Multi-disciplinary 
‘Multidisciplinary research’ involves parallel inputs from different disciplines without 

requiring consultation between them. ‘Interdisciplinary research’ implies interaction 

between different disciplines in relation to the research problem and throughout the 

research process, beginning ideally with the definition of the problem (Kapila and Moher 

1995). 

The multidisciplinary approach is most common, with projects tending to divide work 

along disciplinary lines with little real integration, as evidenced in the early Nepal and 

China teams of PARDYP and Manejo de Recursos Naturales (MANRECUR, Natural 

Resource Management) Ecuador. Most have attempted to integrate their findings at the 

moment of report writing, after having collected data on their own and analysed the data 

from their perspective. This has not been successful on the whole, because the 

frameworks and analysis used have been too diverse. This lack of integration has been a 

barrier to developing realistic cross-discipline conclusions and intervention options.   
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Dick Van Dusseldorf lays out the main components of interdisciplinary research (van 

Dusseldorf 1992, cited by Kapila and Moher 1995): (1) studying the same object (2) at 

the same time (3) by members of different disciplines (4) in close cooperation and (5) 

with a continuous exchange of information, (6) resulting in integrated analysis of the 

object under study. If the goal is integrated watershed analysis, then a team made up of 

a range of disciplines (for example: soil scientist, agronomist, and livestock specialist, 

and community facilitator) should work together on a common problem from the start of 

the project. The team physically works together, they see degraded land together, see 

fodder options together, observe livestock together, discuss production costs and 

profitability together, and most importantly discuss with farmers and community members 

all aspects of the area or topic. With the local people, they come up with solutions 

together, implement actions together, then monitor and evaluate the action together. 

This interdisciplinarity also requires clear qualitative and process indicators for concrete 

and identifiable goals that conceptually integrate the different disciplines and their 

methodologies. Systematically registering this allows interactions to be better identified 

and tracked. Integration of socio-economic and biophysical aspects of watershed 

management should also be part of a larger participatory planning process that includes 

strategies for sharing, applying and promoting the data and knowledge that accumulates.  

Biophysical Is Not Enough 

In practice, the ‘watershed’ concept has been first and foremost a biophysical concept for 

most projects.  Research teams usually approach watershed management starting from 

concrete biophysical issues such as hydrology, soil degradation and forestry 

management, and thus are usually heavily characterized by geographers, geologists and 

meteorologists.  

However, project teams soon discover that the biophysical approach is insufficient to 

resolve the problems faced in their watersheds.  They find that addressing the underlying 

causes of resource use and land-cover changes also requires changing the fundamental 

ground rules that define who is involved in decision-making, what power these different 
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actors exercise and how they are held accountable for their decisions. This requires that 

social factors be given equal attention (e.g., Bhutan in Duba and Ghimiray forthcoming).  

At the same time, watershed problems cannot be addressed with solely social science 

research either. In order to manage water, for example, researchers must know how 

much water is available, its variability seasonally and temporally, and the effects of land 

management on both water quality and quantity (Sandra Brown, personal 

communication, August 2004). Productive innovation options are also an important part 

of ensuring practical benefits of management efforts and catalyzing local participation, 

innovations that require biophysical research. 
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Where to Start 
Four central guiding questions need to be answered, at the beginning and throughout a 

project: 

1. Why are we doing this research? For whom and for what purpose? 

2. What data are needed to achieve these purposes, both a minimum set and an 

ideal set? What level of quality, precision and rigor is needed? 

3. How will the data be gathered? What methods are the most effective and 

appropriate given our purpose?  

4. How will the data be analysed and how will the analysis be used? 

Clear answers to these questions can provide a solid guiding framework for a project’s 

work. 

 Making it Participatory 
From the very start, projects must decide who will answer the questions above, and how 

the answers will be reached. Participatory research has important political implications, 

and it is important for projects to answer five fundamental questions regarding 

participation: 

• Who participates? Why? Who chooses the participants and how? 

• Who benefits?  
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• Who is excluded? Why?  

• What are the risks and costs?  

• Who facilitates? How best to facilitate? 

These questions may seem simple, but they are usually problematic. They define what 

Ronnie Vernooy has called the ‘art and politics of participation’ (Ronnie Vernooy, 

personal communication, August 2004). Despite many years of discussion in research 

realms regarding participatory methodologies, designing and implementing an effective 

project on solid participatory foundations still requires a great deal of thought and 

adaptation to local context. 

Agency, which is the fundamental principle of participatory research and development, 

must begin at a project’s foundations. The most successful participatory approaches are 

those that allow the research to be designed by stakeholders and not independently by 

researchers (for an example from Bhutan, see Jamtsho and Gyamtsho 2003). Some of 

the most successful techniques in doing this have been: 

• Outcome mapping4 with stakeholders to define scope and activities of projects – 

e.g., Bolivia Water Rights Project. 

• Participatory Rural Appraisals (PRAs) – used in many projects, including 

PARDYP in Asia and MANRECUR in Ecuador. 

• Farmer Participatory Research and Participatory Technology Development – 

e.g., CIAT-Hillsides projects of Central America, and PARDYP in China. 

Movement towards participatory techniques usually means pulling in skills not present in 

initial research teams. People are needed who are able to work at community 

organization levels, individuals with a strong practical orientation rather than an 

academic one. While technical specialists may be skilled in reductionist-type analysis, 

they need to acquire facilitation skills, which are very different. Facilitation is an art 
                                                 
4 Outcome Mapping is a methodology for planning, monitoring and evaluating that looks at both development 

results and internal performance, helping a project design interventions in relation to the broader context, 
assess within its sphere of influence, focus changes in the behavior of partners (as outcomes) and 
recognize various contributions to the achievement of results. For more information, see 
www.idrc.ca/evaluation/outcome.html. 
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requiring skilful listening, asking the right questions, fostering group synergy, and 

assisting in problem diagnosis and mission definition (Vernooy and Ashby 1999). 

The Role of the Researcher 
As projects shift their focus towards the farmer or community member as ‘client’, 

‘participant’ and even ‘co-researcher’ rather than as an object of research, the project 

becomes more directly involved in their needs. The participants themselves begin to set 

the project priorities, and the research organizations must decide the limits to their role 

within this context. Because IDRC watershed projects are ‘research’ projects, there has 

been a tension between the role of ‘researcher’ and the role of engaging in action-

oriented development activities. This question has arisen strongly from the incorporation 

of more participatory research techniques, such as PRAs and participatory action 

research (PAR).  
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Researchers should spend time clearly defining their roles, for both their own and the 

community’s sake, in relation to three key areas of activity: 

1. Implementation of applied research, 

2. Institution building, and 

3. Policy influence. 

Each area entails a movement beyond purely diagnostic activities.  

The real experience of most projects was that they began with the main areas of 

expertise of the project team. As projects progressed, they then brought in different skills 

to address broader issues. For example, the PARDYP project adopted a framework that 

has gradually been moving from basic research to applied research to policy influence to 

broader networking. By phase 3 (years 7-9) of the project, their role has taken the shape 

outlined in Figure 3. 
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Figure 3: People and Resource Dynamics Project (PARDYP) Phase 3 Research Role 

(from Bhuktan et al. 2002) 

While research may begin with practical and technical work (often essential for catalyzing 

local participation), eventually its focus should shift from ‘doing’ to ‘facilitating’ and 

helping establish linkages between local user groups and external resources, 

organizations and service providers (Bhuktan et al. 2002; Krause and Meléndez 1999). It 

is wise to identify the limits of the project’s role while creating links with other actors that 

can maintain activities beyond the project’s duration (Bhuktan et al. 2002; Krause and 

Meléndez 1999; Carson et al. 1999). 

Benefits of a Problem-Oriented Approach 
Another approach, adopted by the CIAT-Hillsides project in Central America, is to base 

in-depth research on specific problems faced by stakeholders in the watershed. The 

project used assessment tools such as PRAs and community resource and poverty 

mapping to identify key issues, and then expertise was brought in to help address them. 

The makeup of the research team was flexible and directed towards linking with relevant 

extension researchers and community practitioners in-country. Starting with community-
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defined desired outcomes led to an interdisciplinary framework with clear logical flow 

(see Sanz 2000; Vernooy et al. 2001). 

defined desired outcomes led to an interdisciplinary framework with clear logical flow 

(see Sanz 2000; Vernooy et al. 2001). 

Relations with Traditional Knowledge and Social Structures Relations with Traditional Knowledge and Social Structures 
Through integrating participatory approaches into both biophysical and socio-economic 

research, projects have discovered that the 

diversity of approaches and realms of 

knowledge require even broader disciplinary 

scope. Participatory research engages 

directly with traditional knowledge (see Box 

1) and structures. These often present not 

only different understandings of issues, but 

often entirely different systems of meaning. 

Fully participatory approaches will have to 

bridge the gaps between knowledge 

systems. 

Through integrating participatory approaches into both biophysical and socio-economic 

research, projects have discovered that the 

diversity of approaches and realms of 

knowledge require even broader disciplinary 

scope. Participatory research engages 

directly with traditional knowledge (see Box 

1) and structures. These often present not 

only different understandings of issues, but 

often entirely different systems of meaning. 

Fully participatory approaches will have to 

bridge the gaps between knowledge 

systems. 

Rura
l Po

ve
rty &

 Enviro
nm

e
nt W

Traditional knowledge should be treated more 

understanding of local life reveals underlying valu

survival strategies that can shape and strengthe

solutions do not build this understanding, they sta

Traditional knowledge should be treated more 

understanding of local life reveals underlying valu

survival strategies that can shape and strengthe

solutions do not build this understanding, they sta

“That is not to say local people always know be

necessary changes]. But local practices always s

rationality that needs to be understood. More

practice are not static; they may not change fast

They change when, and only when, people see t

4, Section 3). 

“That is not to say local people always know be

necessary changes]. But local practices always s

rationality that needs to be understood. More

practice are not static; they may not change fast

They change when, and only when, people see t

4, Section 3). 

Are Customary Institutions Sufficient for WatAre Customary Institutions Sufficient for Wat
Some projects found that traditional manageme

preserved and practiced, are adequate foundatio

changes that have occurred in population, dem

Some projects found that traditional manageme

preserved and practiced, are adequate foundatio

changes that have occurred in population, dem

RPE Working Paper Series        19       P
Box 1.  What is traditional knowledge? 
(Xu et al 2002) 

1. Cosmovision: Cultural values and 
beliefs 

2. Knowledge 
i. Technical knowledge 
ii. Teaching-learning 

3. Practices 
i. Management 
ii. Innovations 

4. Organizations and Institutions 
i. Rules and Norms 

ii. Decision-making processes 
o
rking

 Pa
p

e
r 

rking
 Pa

p
e

r 

as an asset than a limitation. Proper 

es, ways of thinking and time-honoured 

n management solutions. If proposed 

nd a high risk of rejection. 

as an asset than a limitation. Proper 

es, ways of thinking and time-honoured 

n management solutions. If proposed 

nd a high risk of rejection. 

st; romanticizing tradition can [prevent 

pring from some rationality, and it is this 

over, local knowledge and traditional 

, but neither do they change randomly. 

he value of change” (Brooks 2002: Part 

st; romanticizing tradition can [prevent 

pring from some rationality, and it is this 

over, local knowledge and traditional 

, but neither do they change randomly. 

he value of change” (Brooks 2002: Part 

ershed Management? ershed Management? 
nt and regulatory mechanisms, when 

ns for participatory NRM. However, the 

ographics, culture and value systems, 

nt and regulatory mechanisms, when 

ns for participatory NRM. However, the 

ographics, culture and value systems, 

aper 18: Richard Bruneau 



government policy and economic forces have increased resource demand and eroded 

the effectiveness of such mechanisms in recent years (Darlong and Barik 2003). 

Traditional management systems need to be modified to address these changes. For 

example, agriculture uses 70% of all freshwater in an inefficient manner. As the demand 

for water increases, users must become more efficient (Hans Schreier, personal 

communication, August 2004). 

It is also true in some cases that traditional management systems need to be changed 

because of the increasing demand from different users and increased climatic variability. 

Researchers can play a role in strengthening community capacity, a process that can 

help preserve community traditions while still addressing pressing concerns. 

Researchers can be a catalyst for adaptation by introducing new tools and concepts 

appropriate for the local context. They can bring formal-sector research findings and 

guiding principles to complement innovations of community members.  

Researchers can help community members develop the skills necessary to be active 

within new government and legal contexts, where they need to be able to present their 

situation and policy alternatives, and negotiate for their rights (Sovanna 2003). 

Indicators and Data Management 
Working with multiple stakeholders and disciplines, watershed projects can face many 

different understandings of key concepts and indicators. Research must bridge the gaps 

between these understandings to maintain consistency and develop relevant data 

frameworks. This is difficult because different groups have access to different kinds of 

data, and may even disagree on what constitutes a ‘fact’ and how it should be measured. 

Defining Indicators 
Keeping the principle of stakeholder agency in mind, the definition of indicators is a key 

step in the planning process that should be done in a participatory manner. This process 

usually requires some experienced facilitation, as a clear flow must be maintained from 

research needs to data collected to predicted applications of the data and final 

outcomes. External expertise can bring awareness of tools and possibilities for analysis 

that community members did not realize existed. Local community members can bring 
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already developed understanding of local dynamics, and essential input into how to 

make research the most applicable.  This can be part of a larger community outcome 

mapping exercise, as done in the Bolivia Water Rights project (Alurralde et al. 2003).  

It is important to remember that multi-stakeholder processes require indicators that are 

useful for users with diverse skills and background, including agricultural producers, 

extension workers, researchers and policymakers. Indicators should (Trejo et al. 1999): 
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2. Be precise and easy to interpret, 

3. Be economical, 

4. Present good correlations between processes of the ecosystem, plant and animal 

productivity, and other human activity, and 

5. Be ideally components of a larger database to more easily identify these 

correlations and to develop models for planning and analysis. 

An example of using correlated indicators at multiple scales is shown in the Central 

America project of the Centro Internacional de Agricultura Tropical (CIAT, International 

Center for Tropical Agriculture) - Hillsides project. Simultaneous work at various scales 

can use soil and water quality interrelations to detect impacts of land-use changes on the 

larger watershed. The use of watersheds as units of study is useful as these generally 

have clearly demarcated physical limits and the effect of changes in soil use can be 

measured in the water. Changes generated in the soil by production systems within a 

watershed can be detected at the parcel scale through soil quality indicators, but the 

effect of soil use on the watershed scale can be detected through water quality (e.g., 

content of pesticides or nitrates). The challenge is in establishing sufficiently robust 

correlations between the soil indicators and water quality indicators in each setting, an 

important scientific role for researchers (Trejo et al. 1999). 

Need for a Consistent Dataset and Collection Mechanism 
Local definition of indicators must be balanced with the need for consistent mechanisms 

for data collection and analysis. This was a common concern of many projects because 

without consistent data it is difficult to bring together information and identify larger 
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dynamics across large areas like watersheds. Often several different government 

agencies and organizations are gathering data in a watershed, and it is essential for 

them to be able to share this information and use it in analysis. Common methodology, 

scientific consistency and rigor, and compatible software/storage method are required 

(Van den Brand 2000). Projects faced major problems in interpreting data because of 

differences in software, scale, classifications and measurement techniques. 

One of the best examples of consistent datasets and collection frameworks is the 

Himalayan-Andes Watershed Comparison project. In all eight watersheds a common and 

specific research framework was used to analyse the watershed, as shown in Figure 4.  

 
Framework for Organization, Analysis and 

Presentation of Information  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Research Framework of the Himalayan-Andes Watershed Comparison Project 

 

The project then reached an agreed upon set of indicators for each part of the 

framework. Research was carried out eight watersheds in the Himalayas and Andes, 

gathering data developed by local projects, and organized into the above framework. 
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As a primary goal of the project was to provide insights to watershed management 

around the world and provide resources to researchers, each watershed management 

organization produced a CD-ROM presenting their findings, and an overall comparison 

and synthesis CD was also developed. Through consistent data collection and analysis 

frameworks, the project was able to identify a set of transferable options and approaches 

applicable to all watersheds (such as water source identification and protection), as well 

as general trends such as livelihood constraints from water quality (Schreier et al. 2002). 
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How can a project combine data consistency with local participation in research design? 

In practice, only a few projects succeeded in combining locally defined indicators with a 

larger scientific methodology and data set. The others achieved common data sets 

through indicators defined by the researchers. 

The Honduras CIAT-Hillsides project implemented a unique approach to linking 

information. The team characterized 90 Honduran villages using locally identified 

indicators (e.g., land tenure, livestock, housing and work) to derive locally relevant 

rankings of ‘well-being’, geographic representations of poverty and biophysical factors 

(Ravnborg et al. 1999; Baltodano and Mendez 1999).  They then linked this database to 

national databases using neural networks, and generated a map of the ‘well-being’ 

composition of all Honduran villages. The result is an example of a common knowledge 

base that can bridge the communication gap from international and national perspectives 

to local community perspectives (Sanz 2000; CIAT 1998). 

Watershed Modeling 
The ability to model people and resource dynamics at the watershed level is a valuable 

tool. It allows greater understanding of current issues and pre-implementation testing of 

possible interventions. This should be a long-term goal of most data collection and 

analysis (Schreier et al. 1993). A key element of such models is large-scale (e.g., 

1:5,000-1:20,000 scale) geo-referenced data, the lack of which has limited policy and 

program planning in the past. Large-scale spatial information is crucial for community-

level planning and useful for effective dissemination of research results to communities 

(Shrestha 2001). These models, if made sufficiently accessible and practical, can provide 

stakeholders with the understanding and confidence needed for effective participation in 
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planning processes (Failing et al. 2004). The data sets generated can empower groups 

to increase bargaining power on how best to use the resources to suit their needs. 

It is important to remember that these models are only as good as the data used to build 

them. The above discussion about common data collection mechanisms is central to 

good modeling, and local people must be involved in design and implementation of the 

research to assure the relevance and applicability of any model to the local context. 

Most models make use of geographic information systems (GIS). These have been used 

traditionally for biophysical data, whereas integrated management requires the inclusion 

of socio-economic data. The University of British Columbia has done some exemplary 

work trying to develop integrated analysis models - some developed by Hans Schreier’s 

team with PARDYP and Mountain Resource Management in Nepal (see Brown 2003), 

and the Bolivia Water Rights project is attempting something similar in generating 

integrated hydrographic demand-supply models for watersheds (Alurralde et al. 2003). 

The Tarim Basin project in China used the systems dynamics (SD) method and adapted 

an integrated resource planning/ demand side management (IRP/ DSM) tool that was 

originally developed for use with electrical utilities in North America to make a dynamic 

simulation and comprehensive analysis of water supply- demand balance under different 

scenarios of combined natural water inflows and socio-economic factors. Game theory 

and behavioural analysis were employed to analyse the process of water rights allocation 

under four sets of conditions (gaming sub-models). The project concluded that the SD 

IRP/ DSM methodologies used in the study constitute a powerful tool for developing an 

equitable and efficient water distribution scheme (Tyler 2001).  

A common problem, however, is that most modeling tools are not truly participatory and 

accessible without technical intermediaries. Projects often do not put enough thought into 

making GIS tools truly responsive to local needs. GIS can take away levels of agency 

from local people rather than strengthening agency.  It is important to remember that 

local people must first be involved in determining and understanding what information is 

really needed and how it relates to specific outcomes before a GIS tool is chosen. 
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Participatory Data Collection 
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Projects have found that in order to develop the long-term data set needed for proper 

analysis, local community members must be involved in collecting the data. Partnerships 

are often required with government agencies and universities for training and 

coordination (Van den Brand 2000). Facilitating this process involves the earlier 

discussion of indicator definition, emphasizing ease of measurement and low cost of 

chosen indicators. Also, motivation for participation in data monitoring is directly related 

to the role and influence that community members have in the larger research process.  

MANRECUR-Ecuador has completed several years of participatory monitoring of water 

for irrigation in the El Angel watershed, carried out by men and women who are paid to 

measure the irrigation channels once a week. These data are then collected by a local 

member of the Carchi Consortium team and added to the database. The data have been 

used to analyse potential resource and land uses, model the hydrological balance, and 

design rehabilitation activities. These measurements have been instrumental in opening 

spaces for dialogue on issues of water use, conflict and management.  

PARDYP-Nepal has done some innovative work using GIS and global positioning 

system (GPS) outputs for participatory community forest mapping. PARDYP initiated 

detailed forestry mapping by introducing orthophoto5 images along with intensive field 

verification in collaboration with District Forest Offices (Shrestha 2001). Women were 

trained to read maps and use GPS equipment, and helped validate maps and delineate 

forest boundaries. Local government forestry officers and technicians in the district forest 

office were first trained how to use and apply enlarged orthophotos to map resources 

accurately. Forest officials then explained the application to local forest user groups, for 

whom it was the first time they had got a pictorial overview of the forest they were 

managing. Thirty-six out of 40 Forestry Users Groups (FUGs) in the watershed have 

used this tool to prepare inventories of natural resources, resolve conflicts between 

FUGs, prepare forest management plans and plan reforestation activities (Nakarmi and 

Shah 2000) 
 

5 Orthophoto images are reproductions made from aerial photographs in which image displacements caused 
by the camera tilt and topographic relief have been geometrically corrected. Orthophoto images are 
photographic maps, with which both scale and planimetric details and areas can be calculated accurately. 
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Box 2 gives an example of watershed modeling in Bhutan. 

Box 2.  Participatory Applied Research in the Lingmuteychu Watershed, Bhutan 
(Duba and Ghimiray forthcoming; Jamtsho and Gyamtsho 2003; Van den Brand 2000) 

The Bhutan government introduced a national irrigation policy in the late 1980s. It provided one-
time support for canal construction and required beneficiaries to form community water user 
associations (WUAs), which were expected to continue maintenance. However, the 
incompatibility of WUA guidelines with community realities has severely limited their functioning. 
In the Lingmuteychu watershed, problems of water scarcity, conflicts over water use and 
community demands for maintenance support opened up opportunities for the research team to 
initiate participatory water management research, strengthening the WUAs’ capacity and role. 

Diagnosis was done in each community in the watershed using focus group discussions, 
Participatory Rural Appraisal tools such as resource mapping, seasonal calendars and transect 
walks. Water engineers spent 3 months in the village to observe, learn and analyse traditional 
water management systems. Technical and institutional interventions were developed based on 
discussions and participatory diagnostics with the WUAs. These interventions included support 
to community members in improving irrigation structures, reclaiming eroded and degraded 
areas, using less intensive irrigation practices for rice cultivation and switching to shorter 
duration rice varieties that could be planted late in the season when more water was available. 
These were demonstrated on experimental plots and material support was provided for further 
implementation. 

Water conflicts 
Farmers’ water rights and sharing system were studied concurrently with taking measurements 
of their water management practices. An unanticipated key issue that emerged was a conflict 
over water resources between upstream and downstream users. The water sharing systems in 
the watershed are not based on equity and efficiency, but rather on historical rights and a firm-
come first-served basis. This created major inequity between upstream and downstream users. 
To redress this issue, the team held separate discussions with both upstream and downstream 
communities first, and then brought them together for dialogue. The research team facilitated 
the dialogue process as a neutral observer, facilitator and mediator. Finally, the upstream 
community released water to downstream farmers but this system did not become permanent. 
Simultaneous to the discussions between upstream and downstream communities, the water 
research team leader brought the issues of inequitable sharing in traditional water systems to 
the national-level Agriculture Policy and Planning Division. A policy was developed promoting 
the principles of equitable access to water resources and presented to the communities for 
feedback. The community in the upper watershed was more willing to negotiate on seeing the 
legal support for entitlements by the community in the lower watershed. Currently, the 
communities are continuing the negotiations in a forum at the watershed level. 

Results/outcomes 
The irrigation water flow to the fields has been improved. Lands fallowed due to over-
sedimentation were re-planted. The WUAs are now more active: they conduct regular meetings 
and ongoing monitoring of water canals, and attend training. All the stakeholders gained better 
understanding of water problems, issues, needs and perceptions. The experiences in 
Lingmuteychu have also been vital in formulating the National Water Policy, and now a Water 
Act, which will provide legal basis for water use rights. 
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Multiple Scales in Watershed Management Research 
Good watershed management is neither ‘community-based natural resource 

management’ nor management at regional levels but is a combination of both. It 

engages multiple scales6 in terms of spatial complexity (plot – farm – micro-watershed – 

watershed) as well as organizational complexity (individuals – household – user-group – 

community – municipality – province – country – international system).  Watershed 

people and resource dynamics are connected across all these scales, and yet there are 

also dynamics unique to each scale both biophysically and socio-economically.  
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These unique yet interconnected dynamics necessitate both ‘vertical’ (often referred to 

as ‘scaling up’) and ‘horizontal’ (‘scaling out’) linkages. Scaling up is a process that 

bridges levels and involves a greater number of stakeholders in order to enhance 

capacity for problem solving, decision-making and coordinated action. Scaling out 

expands the impact of innovations that have achieved success in a limited context, to 

benefit a greater number of people over a greater area (Carter and Currie-Alder 2004). 

Strengthening horizontal and vertical linkages helps fill institutional and organizational 

gaps, and promotes innovation and sharing of successful practices. Building links 

between local user committees would be an example of horizontal linkage, while links 

between the local committees and a national research and technology transfer centre is 

an example of a vertical linkage (Vernooy and Ashby 1999). 

‘Scaling up’ should not mean that regional management replaces local management. 

Scaling up means engaging more levels to address issues that cannot be addressed at 

smaller scales. The idea is to engage multiple scales simultaneously. For this reason, 

some projects do not refer to ‘scaling up’ but rather to multiple scale or ‘scale nested’ 

approaches (Sandra Brown, personal communication, August 2004). Box 3 gives an 

example of a scale-nested approach in PARDYP. 

 

                                                 
6 Note: the use of the word ‘scale’ here should not be confused with the cartographic concept of scale in 

terms of resolution or units of measurement (e.g., 1:200 scale). The term ‘scale’ is used in terms of size of 
area and extent of integration. 
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Box 3.  Scale Nested Approach in the People and Resource Dynamics Project (PARDYP) 
(Bhuktan et al. 2002; Sandra Brown, personal communication, August 2004) 

Why nested scales? 
PARDYP stresses the importance of multi-scalar approaches because both biophysical and 
socio-economic processes change with scale and therefore it is important to consider different 
scales simultaneously. This has taken the shape of a ‘scale-nested’ approach, where activities 
deal with unique dynamics relevant to each scale and yet are connected and coordinated 
across multiple scales. At each scale there is opportunity for scaling out.  Both the products and 
processes generated at various scales by the four country projects are relevant within and 
outside the Hindu Kush Himalaya Region. 

What has it looked like? 
Watershed-based work of PARDYP is undertaken at a range of levels: plot, micro-watershed, 
watershed and regional. The nature of research and development interventions differs 
depending on the level. For example, more soil erosion measurements are done at the plot and 
sub-catchment levels, but a bigger emphasis is placed on learning and synthesis at watershed 
level and a thrust on sharing and policy dialogue is more evident at the regional level. Scaling 
up or out therefore has different connotations and implications at different sites. Often the size 
of the watershed unit used is determined by the objective of watershed development. Large 
macro-watersheds may be relevant in planning of command area development for irrigation 
projects. On the other hand, micro-watersheds of 500 -700 ha would be adequate for planning 
soil, water and biomass regeneration treatments. 

Networking around watershed management then also occurs at different levels for different 
audiences and for different purposes. In China, networking around the PARDYP site is a means 
of promoting expansion from a small watershed to a larger watershed within the country. In 
Nepal, networking aims at better utilisation of lessons by other stakeholders within the same 
watersheds. In India, the focus on the process and partnership dimensions stand out. Each site 
has to evolve its own objectives, given the local realities. The role of the PARDYP Regional Co-
ordination office is also conditioned by these location-specific realities and might evolve and 
change over time.  
 
Achieving Community-Based Management Before Scaling Up  
Experiences over the last few decades have shown that local participation in planning 

and research is essential for effective management of natural resources (e.g., see the 

multi-country study of Pretty and Hine 2001). This should not be forgotten during 

attempts to increase the scale and scope of a project or program. 

Decentralization is a key ingredient, at its best a process of reforming the institutional 

environment including legal systems and power relations, entailing movement towards 

more democratic governance and a more micro-economic focus (Bardhan 2002). Ideally, 

it can improve participation by engaging the disenfranchised in the political process. In 

practice, however, decentralization is rife with power dynamics that entrench local elites 

and prevent democratic decision-making. Decentralization programs have major 

problems of corruption and ineffective management, and decentralization in itself is not 
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sufficient to achieve more democratic governance. Both decentralization and democratic, 

participatory local management are needed. This is the foundation of CBNRM and of the 

scaling up process. 

Scaling up projects ironically must first make sure that management is scaled down. 

Using the name ‘watershed’ in a project can be a temptation to impose a level of scale 

that works against effective participation rather than for it. CBNRM must come before 

watershed NRM. Without this flow, scaling up can become simply another name for 

centralized management. 
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Participatory Approaches at the Watershed Level 
Applicable, context-sensitive scaling up requires broad participation of actors across the 

entire integrated area (Ranaboldo et al. 2004). Maintaining such participation in research 

and management requires tremendous investment in human resource development, 

local education, communication and partnership building. It requires quality interaction 

and considerable investment at local level, both of which pose challenges to scaling up 

and scaling out (Snapp and Heong 2003). How then do watershed-level research 

projects move forward? 

First, scaling up should not be a goal in itself. The goal is to enable effective 

management of human and resource dynamics. Large-scale management can become 

burdensome if the problem does not need to be dealt with on an integrated scale, and so 

the first step is to make sure that the issue needs a larger scale to be dealt with properly.  

The key is to identify strong and weak interactions in relation to specific concerns, and 

use these to determine the appropriate boundaries or ‘scale’ of inclusion (Brooks 2002). 

Second, it is important to emphasize the long-term nature of scaling up participatory 

approaches. Some properly scoped very-specific research projects can be inserted into 

this process and completed in short time periods. However, large-scale integrated 

watershed management research cannot start from scratch and finish in 2 years. Every 

watershed is different and few processes are universal. Each setting has to understand 

the complex space and time dependence of people and resource dynamics (Schreier et 

al. 2003). The organizational process requires building step by step from participatory 
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bases to institutions and regional coordination. It has only been into the 6th or 7th year of 

projects that real integration at the watershed level begins to be achieved. 

Third, scaling out participatory approaches requires partnerships and wise investments in 

capacity building that can be disseminated with greater impact. It does not require 

thousands of government workers going into every small village in the country. 

Participatory research is possible on a large scale, but governments and researchers 

must let go of the idea that they need to be the ones to do it. They can better engage 

boundary partners in the process, and help develop and support a nested tree of 

stakeholders spanning multiple scales to communicate and coordinate management. 

One approach has been to promote and improve farmer-led innovation through 

facilitating community research groups. This has been done with Comités de 

Investigación Agrícola Locales (CIALs, Local Agricultural Research Committees) in 

Central America, Ecuador, and other countries around the world. In Nicaragua, 

community watershed visioning was catalyzed through participatory mapping and local 

training in monitoring tools. Combining community watershed visioning, participatory 

mapping and monitoring with community-led research groups and landscape-level 

experiments has led to local empowerment to address larger-scale questions (Vernooy 

and McDougall 2003). 

Farmer-to-farmer dissemination is a type of scaling out that was highly successful in 

many projects.  The Bhutan project has had great success with farmer-led study tours for 

other farmers to demonstrate successful implementation of technologies, crops, methods 

and organization (RNRRC 2003a). 

PARDYP projects in Asia have been successful in using GIS tools to combine local-level 

participation with watershed-scale analysis and management. When a GIS database is 

sufficiently developed, including biophysical and socio-economic data, it can serve as a 

tool for both macro and micro levels. Local people are trained in use of the technology 

(e.g., GPS locators, orthophoto) for fundamental surveys and monitoring (Brown et al. 

2000). The training can be done through strategic partnerships, and data management 
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can be centralized.  This method requires an interdisciplinary approach and relies heavily 

on technical training and technical intermediaries.  

The challenge again with GIS is to make it responsive and applicable. The danger is to 

let the data drive the process, when the tool should come instead as a natural aid for 

achieving locally defined goals. Farmers frequently perceive landscape monitoring with 

GIS tools as having limited relevance. Indicators used for agronomic performance or 

watershed sustainability may be quite different from sustainability indicators chosen by 

farm communities, such as increased market access, employment options or control of 

water management. It is a challenge to fully understand farmers’ perspectives and 

priorities. A range of indicators and technology trial designs that rigorously link farmer 

assessment with researcher assessment need to be carried out to ensure relevance to 

diverse stakeholders (Snapp and Heong 2003). 
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What to Scale Up 
In Latin America, the Sustainable Agriculture Networking and Extension (SANE) project 

used the framework of five dimensions for scaling up (Table 1). 

Scale within biophysical research has very different implications. ‘Scaling up’ biophysical 

analysis often is a matter of scaling out data collection and then identifying macro-level 

dynamics. Most field measurements take place in specific locations – in this sense they 

are almost all ‘local level’ measurements. It is what these indicators mean and how they 

are used that determines the appropriate scale of analysis and intervention. For 

example, point-source pollution is detectable and managed on a very localized level. 

Flooding, on the other hand, is detected at various locations across a large area, and 

interventions are more complicated because mitigating flooding can involve changes to 

land use practices across the entire watershed. As well, different dynamics come into 

play at different scales. All macro dynamics are caused by micro factors but the 

dynamics are not easily visible or assessable on the micro level. It is extremely important 

for researchers to understand the links between micro- and macro-level dynamics, and to 

make sure that the necessary research is done to identify possible micro interventions to 

address macro problems. 
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Table 1: Five Key Dimensions of Scaling Up (Ranaboldo et al. 2004) 

Scaling up dimension Variables 

1. Technical-
productive 
development  

 

- Collect and validate technologies generated by the producers 
themselves 

- Adaptively manage and modernize production in the farm setting 
- Integrate technical teams with local farmers (experimenters) 

2. Organizational 
development 

 

- Establish and strengthen organizations of producers 
- Generate proposals 
- Diversify membership, for example with (micro) business people, 

among others 
- Develop knowledge, dexterities and adequate abilities in the 

rural people (leaders) 
3. Institutional 

coordination  
 

- Involve academic, governmental or other pertinent actors 
- Create/fortify interactive spaces of inter-institutional coordination 
- Train technicians and professionals in pertinent matters 
- Evaluate/show the technical/economic viability of agro-ecological 

alternatives 
- Develop provision of pertinent services (credit, certification, etc.) 

4. Commercial 
development  

- Monitor the markets of the agro-ecological products 
- Train managers in commercial management and aspects of 

market 
- Identify pertinent market niches 
- Diversify the market of agro-ecological products 
- Give value to rural agro-ecological products (transformation, 

certification, etc.) 
- Coordinate agro-commercial chains toward the consumers 

5. Political coordination 
in local, regional and 
national settings  

- Create/strengthen spaces of interaction with local, regional and 
national governments 

 
 

Transboundary Issues 
None of the countries involved in Minga and CBNRM watershed projects are politically 

organized nationally or domestically around the concept of watersheds. Territories of 

original indigenous communities do not coincide with watershed or municipal boundaries. 

Thus scaling out and scaling up often enter the realm of transboundary cooperation. That 

political boundaries can hinder conservation objectives is globally recognized, particularly 

in areas where wildlife is highly migratory, and where boundaries split river basins, 

watersheds and other ecosystems between countries (Murphy et al. 2004). 
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At the same time, given the current divisions, transboundary cooperation has been 

heralded as an opportunity to promote better management of natural resources, bring 

local socio-economic development and facilitate peace and co-operation. There are often 

major economic and political motivations to address resource issues across boundaries, 

primarily for ‘downstream’ territories. One example is flooding in lowland areas of the 

Himalayas. In highland areas of Nepal, improper management and land use creates high 

levels of land degradation, and this degradation causes greater water run-off during 

precipitation. This run-off then causes severe problems in stream bank erosion and 

larger flooding in downstream plains countries such as Bangladesh. Micro-level land use 

decisions in Nepal affect macro-level flooding and economic impact in other countries 

(Dangol et al. 2002). 
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Mechanisms for transboundary cooperation are slowly developing. Transboundary NRM 

almost always requires government involvement. This presents a challenge as such 

transboundary management can infringe on traditional definitions of sovereignty, creating 

resistance to integration and to the use of watersheds as a unit of management (for an 

example from Bolivia, see CGIAC 2000). Another challenge is to prevent transboundary 

cooperation from becoming centralized, high-level decision-making with little regard for 

community management processes. Mechanisms must be developed to promote 

transboundary cooperation while strengthening community-based management. 

Transboundary cooperation needs to be seen as more of a scaling out than a scaling up. 

Some possible mechanisms involve some type of economic compensation to upstream 

or natural areas for the provision of environmental services. 

Payment for Environmental Services 
Environmental services are those that are provided – fundamentally but not exclusively – 

by wild areas (forest, wetland, paramo, coral reefs, flood plains, savanna, etc.). They 

include, among others: (i) mitigation of greenhouse gas emissions, (ii) conservation of 

biodiversity; (iii) protection of hydrological resources, in terms of quality, distribution in 

time and quantity of water; (iv) scenic beauty; and (v) mitigation of impacts of disasters 

associated with natural phenomena (Espinoza et al. 1999). 
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A system of payment for environmental services is seen as an innovative tool for 

financing investments in conservation and sustainable land use. At the level of 

watersheds, hydrological services are particularly relevant: the producers of the uplands 

of the watersheds can receive important incentives for ensuring the quality and quantity 

of water that the lowland users of the watershed make use of (FAO 2003a). 

Payment for environmental services related to water supply touches on the topics of 

water rights and privatization. State, civil society and private sector actors create some 

markedly divergent positions in this area, from some who say, “water is life and water 

doesn’t have a price,” to others that say, “water has to be priced in order to be negotiated 

in the market.” Any system must be careful that this payment for environmental services 

does not violate public rights, and the questions of ‘who will benefit?’ and ‘who will be 

excluded?’ must always be asked. Some ways forward mix the views of water as a right 

and a good, which is to say, basic consumption for life as a right and excess above this 

as a good (Silva 2004). 

Payment for water-related environmental services in watersheds must be based on an 

in-depth understanding of the socio-economic context.  Payment mechanisms must take 

into account the conflicts that exist, the presence of several municipalities, and multiple 

large- and small-scale producers with different interests.  The questions of ‘who will pay’ 

and ‘who will receive’ are complicated when water is used for various purposes 

(irrigation, domestic use, drinking), and the watershed often does not divide easily 

between ‘producers’ or ‘caretakers’ and ‘users’.  What will the money be spent on and 

how can financiers be confident it is used to maintain and improve water management? 

The other key question is ‘who will implement the payment mechanisms?’ There is 

competition between local, provincial and national bodies and a need for transparency in 

selecting the executing agents. Monitoring and evaluation of the services provided are 

essential, and payment mechanisms should be designed with long-term sustainability in 

mind (Proaño and Silva 2004). 

Environmental Services in the El Angel River Watershed, Ecuador 
While the idea of payment for environmental services has been discussed marginally in 

various IDRC watershed projects, the only solid proposal for an environmental services 
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payment system is from the MANRECUR project in the El Angel Watershed, Ecuador. 

The proposal basically involves the creation of a ‘Reward Fund’. The central objective is 

to contribute to the conservation of upland zones and buffer zones found in micro-

watersheds that supply water for irrigation in the midland and lowland zones of the larger 

watershed. The Irrigation Committees and the Irrigator Association are the principal 

contributors, and will help monitor the implementation of the management plan of 

uplands micro-watersheds supplying water to the different irrigation channels. 
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The activities that are part of this plan will include conservation, mitigation, reforestation 

and personnel contracts for community park rangers, creation of micro-businesses 

compatible with environmental conservation, ecotourism, youth ecological groups, and 

formation of CIALs to search for new options for production and protection (Silva 2004; 

Proaño and Silva 2004). 
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Building Institutions for Responsive Planning and 
Decision-Making 
 

Institutions for Watershed Management  
From the previous sections of this report we can start to visualize the principal 

characteristics of institutions necessary for watershed management. They must be 

democratic and participatory, based on a foundation of broad-based grass-roots 

involvement. They must be supported by interdisciplinary scientific research that helps 

develop real applicable options for land use and management activities. They must span 

multiple scales, integrating community-based management with regional coordination 

through responsive nested hierarchies. Here we will explore how to help these 

institutions form, how they influence policy, and the characteristics of some successful 

examples.  

Identifying and Involving Stakeholders in Watersheds 
Watershed management institutions involve multi-stakeholder processes, and 

researchers hoping to help build such institutions must begin by identifying the 

stakeholders. Many projects spend too little time on this, and their research consequently 

suffers from decreased participation and applicability while increasing the risk of 

strengthening existing inequalities between stakeholders.  Identifying stakeholders and 

understanding how they relate to one another are complex tasks in diverse environments 

like watersheds that containing many different direct and indirect users with competing 

interests. As stakes and stakeholders can also change over time, stakeholder analysis 

should be a continual or iterative process over the course of a project (Vernooy and 

Ashby 1999; Ravenborg et al. 1999). It is most relevant to define stakeholders by their 

interdependency in use and management of specific natural resources. They may belong 

to different socially and politically defined units but all have an interest or ‘stake’ in the 

same resource.  These interests can form a base for construction of common social 

identity, and generate momentum towards collective action and participation in 

management mechanisms.  
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Without sufficiently broad-based stakeholder involvement, most management activities 

cannot be effective. For example, in the Cabuyal River watershed of Colombia, the 

watershed users’ organization decided to stop burning forests around natural springs. 

This decision was violated as a result of not all stakeholders being included in the 

decision-making process. The users’ organization had to begin again with a much 

broader base of participation (Sanz 2000).  It is also often necessary to involve actors 

from outside the watershed that have major influence on resource use, economic activity 

and the policy context. These outsiders may have different interests than those living in 

the area, and this will require bridging gaps and negotiating internal versus external 

interests in the watershed (e.g., hydroelectric dam project in Lao PDR). 

Danger of Entrenching the Local Elite 
The scourge of CBNRM is the risk of elite-capture and exclusion of legitimate 

stakeholders.  Inequitable power relations can interfere with effective management and 

endanger its long-term sustainability. With the goal of improving local livelihoods, NRM 

needs to be an equitable process. However, achieving this is very difficult in the context 

of these broader power relations.  It is crucial to legitimize fair bargaining voice for each 

stakeholder (RNRRC 2003b). 

For example, in the Lingmutey Chu watershed in Bhutan, although all households are 

intended to have equitable access to forest resources under community forestry users 

groups (CFUGs) management guidelines, poor households are not able to contribute the 

required inputs (e.g., labour). The CFUGs have not yet developed rules that would 

enable involvement and grant equitable access to the poor (Duba and Ghimiray 

forthcoming). 

Caste7 is a central socio-economic factor for community dynamics in South Asia. 

Participation of all castes is necessary to achieve integrated management but many 

barriers exist that prevent this. For example, milk is an important alternative income-

generating product for inhabitants of the Jhikhu Khola watershed in Nepal, but the 

 
7 The term ‘caste’ is used here specifically to describe the mostly Hindu-based caste system of southern Asia, 

unique from general ‘class’ structures in its deep religious and culture foundations. 
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marketing of milk is primarily restricted to the Brahmin caste and very few low caste 

people participate in the trade.  PARDYP found that the more heterogeneous user 

groups were in terms of caste, the more effective their management of natural resources 

(Bhuktan et al. 1999). 

Identifying gender dynamics such as workload differences and decision-making roles is 

also essential given the importance of both men’s and women’s contributions, as 

discussed in the section on land tenure. Degradation of key resources such as water has 

greater impact on the workloads of women. Migration and privatization of common 

property also commonly cause gender-specific impacts on workloads. Failure to identify 

these gender issues can both further entrench current inequalities and reduce 

effectiveness of management and research. 

Project location also must be chosen with care because the temptation is to set up pilot 

projects in regions that have better local resources and that already have institutions in 

place to facilitate the process. These areas usually coincide with higher levels of 

education and local authorities with greater funds to support infrastructure and projects. 

Market-based solutions are also somewhat easier in these locations because residents 

have higher capacity for paying for environmental services and water supply (IAEI 2004). 

Projects need to consider the scope and time span of their activities, as these may 

determine what resources or local capacities need to be present. However, it is important 

to remember that the goal of research design is not to avoid difficulties in order to 

achieve easy results, but rather to do research with the most relevance and impact. 

Start with Tangible Environmental Issues 
Projects had difficulty involving local stakeholders in longer-term research and organizing 

unless it was tied to more immediate payoffs. On its own, participatory research using 

formal methods was not found to be sufficiently engaging for very poor farmers whose 

primary concerns were more likely to be in achieving immediate household food security. 

Without including short-term benefits or tangible social development goals, farmer 

interest would wane (Humphries et al. 2000). It is important to start on locally relevant 

environmental issues that people understand.  
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The Center for Alternative Rural Technology (CART) project in the Philippines had 

success focusing on felt environmental issues that directly affected poor people’s 

livelihoods, for example illegal logging, illegal fishing and pollution. It did not, for instance, 

focus on large general issues such as ‘biodiversity conservation,’ which may not have 

sufficiently motivated poor communities to act (Quizon 2003).  

Lowland or ‘downstream’ users are often the most likely to become involved in 

management efforts because they experience the downstream effects of 

mismanagement.  While CART started its work among upland farmers, it later realized 

that fishing communities downstream were the most affected by environmental 

problems.  Hence, it later organized fishing communities to form the ‘core’ of a sustained 

environmental movement. Once a ‘critical mass’ or constituency was created, others 

followed (Quizon 2003).  
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Capturing Conflict as a Catalyst 
Most natural resource conflicts in watersheds arise between upstream and downstream 

users as a result of upstream water use, forest clearance and land use impacting 

downstream water supply and flood protection. Resource competition is increasing 

between subsistence and commercial uses, between rural and urban uses, and between 

uses for national development and for local livelihoods, seen in hydropower 

developments in Laos (Hirsch et al. 1999) and logging in the upper Xizhuang watershed 

in China by State forestry farms (Xu et al. 2002). 

Some conflicts can find their solution along paths of institutional change that are 

favourable for watershed management. When solutions look for agreements that benefit 

all sides, there is substantial interest in participation and innovation. A common situation 

is one that arises when the management of a watershed by its users enters into conflict 

with the political authority. Positive results can happen when the conflict is resolved by 

the watershed area forming administrative, management, and political organizations or 

changing the decision-making structures that exist. Many stakeholders have learned that 

opposition, conflict and confrontation are sterile if they are not backed up by clear 

proposals on specific themes that permit collaboration and alliances. Generic demands 

do not allow them to overcome political conflicts. It is much more effective to have a 
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practical proposal to support, and not simply a general opposition to the status quo 

(Grupo Chorlaví 2004). 

The main conflicts identified by almost every project relate to access to and use of water. 

Conflicts arise between communities, between individuals and between producers and 

industries competing for the same limited water source. 

A major achievement of the Carchi Consortium in Ecuador was the development a 

‘Commons Management Plan’ for the community of Libertad.  The negotiation of water 

conflicts between users was the main entry point. The MANRECUR project intervened in 

a role of ‘participatory researcher – mediator’, while the Consortium intervened as a 

platform of results analysis and as a coordinator of solution alternatives (Crespo and 

Faminow 2002). 

In the Bhutan watershed also, problems of water scarcity, conflicts over water use and 

demands for maintenance support by communities opened up opportunities for the 

research team to initiate participatory water management research with communities 

(Duba and Ghimiray forthcoming). 

Policy Influence 
Achieving effective management of natural resources in watersheds almost always 

requires changes in government policies and legal mechanisms. Policy influence has 

been a goal of all projects reviewed, even though some adopted this goal only as the 

project progressed. Influence was most effective when projects kept this goal in mind 

from the start and developed their objectives and strategies accordingly. Researchers 

need to spend a significant amount of time with stakeholders, framing the proposed 

research in terms of desired outcomes, assuring the usefulness and accessibility of 

collected data so that the research has the desired policy results (Nakarmi and Shah 

2000). 

In order to influence policy, it is a common conclusion that watershed management 

initiatives should try as hard as possible to integrate current governance structures into 

their process rather than create parallel competing institutions. This will result in more 
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sustainable results for the long term. The reasons for this (RNRRC 2003b; Van Damme 

2003; Krause and Meléndez 1999) are that: 

• Some form of government intervention and support is important for conflict 

management and legitimization of local institutions; 

• Parallel structures lead to duplication, needless complexity and confusion; 

• Formal local government structures can provide viable entry points for broad-

sector collaboration; Rura
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• Access to legal mechanisms is fundamental, including securing tenure and 

resource rights as well as developing formal regulatory mechanisms; and 

• Government involvement is usually necessary for cooperation across 

jurisdictional boundaries. 

For example, in the Tarim Basin of China, the project determined government 

involvement to be a prerequisite for community-based water resource management. If 

only researchers and local farmers implemented new water management schemes, 

without any effective endorsement from local water administrations, they would run afoul 

of the existing system and cause conflicts with local authorities. This would greatly limit 

the ability of new water management schemes to perform their planned roles, and 

farmers’ confidence would be eroded (IAEI 2004). 

IDRC watershed projects have faced a wide variety of state structures and governance 

dynamics that have necessitated different strategies for engaging government actors. 

Four basic approaches to influencing policy have been used:  

1. Civil society or local actors can do research and generate proposals that are then 

presented to decision-makers (e.g., CIAT-Hillsides, Honduras). 

2. Decision-makers can be directly involved as principal actors in the research and 

development of proposals (e.g., PARDYP, China and Bhutan). 

3. Decision-makers can be members of a larger management body involving many 

different stakeholders (e.g., the Carchí Consortium, Ecuador). 
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4. Projects can attempt to change the basic structures of decision-making towards 

more participatory frameworks and mechanisms (e.g., Lao PDR – see Shore 

2000). 

When the Government Does Not Support the Project 
Working with government is slow and frustrating, and policymakers often prove to be less 

than satisfactory partners. The many reasons for this include vast bureaucratic jungles of 

regulations and procedures, overlapping jurisdictions, low pay scale, lack of motivation of 

government staff, and institutional inertia maintaining the status quo, all of which are 

present to varying degrees across both regions (for an example from Ecuador, see Poats 

and Proaño 2004). 

However, projects can still develop in circumstances where the governing authority is not 

involved or even in cases where it appears originally to be opposed to the initiative. In 

this type of situation, one route to gaining government support can be through starting 

work with the least controversial issues that make up the watershed project. These are 

usually activities that deal with environmental or economic questions that negatively 

affect the clientele of the public authority, and that serve as mechanisms for 

strengthening a network or alliance promoting watershed management processes. As 

grass-roots support builds, and benefits to direct clientele of the public authority are 

demonstrated, projects can achieve a reversal of the initial opposition or indifference 

(Grupo Chorlaví 2004).  

In Ecuador, a pilot project involving Community Park Rangers and the implementation of 

a Community Management Plan without major government involvement precipitated 

much greater collaboration and appreciation for the MANRECUR project and Carchi 

Consortium by the Ministry of Environment (Poats and Proaño 2004).  In most situations 

some concrete projects can be started relatively quickly that will serve immediate 

purposes but also the larger purpose of building social capital and momentum towards 

collaboration with initially reluctant stakeholders.  
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Multi-Departmental Cooperation Within Government 
Responsibility for activities related to watershed management is usually distributed 

among a number of government departments at more than one level. Most departments 

implement their activities in isolation, and the result is that there is no collective 

responsibility to implement watershed resource development programs in a systematic 

and methodical manner. For example, in Sri Lanka, this lack of cooperation has meant 

that watershed management continues to be approached in an ad hoc manner from a 

narrow perspective in only some selected areas (Pathahawaheta D.S. Division 1998).  Rura
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Research projects can provide intermediary facilitation to promote dialogue and 

cooperation, and to introduce watershed management concepts and approaches into 

agencies without previous experience. Introducing these approaches through the 

standard planning process can be exceedingly difficult when it moves outside the 

agency’s traditionally defined mandate, and appropriate support is needed. Government 

structures are also normally top-down and will need time to develop responsive 

processes (and human resource skills) that truly listen to community members.  

It is also important for projects to develop strategies to help governments maintain these 

mechanisms and skills over election periods. This often requires gaining legal recognition 

of the new management or decision-making framework, legitimizing the processes that 

have developed. 

In Cambodia, the Seila project worked towards multi-departmental cooperation by 

assisting the provincial government in formulating projects and supporting research 

studies. The project worked with the Provincial Rural Development Committee (PRDC), 

chaired by the governor and comprised of all department heads. As an inter-

departmental body it acted as a forum where departments could meet, discuss in an 

open and fair manner and make joint decisions (Sovanna 2003). 

Multi-Stakeholder Forums  
One of the most successful approaches to building institutions for watershed 

management has been the multi-stakeholder forum. These forums can provide a 

legitimate space for dialogue, conflict resolution and planning that does not commonly 
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exist within current management structures. They also provide a method for involving 

government by integrating government actors into the management process rather than 

integrating the management process into government. Forums can be independent 

councils where government agencies are part of a larger management and decision-

making team (Hans Schreier, personal communication, August 2004). 

For example, the Carchí Consortium in Ecuador is one such successful forum. It is a 

space for discussion, learning and communication among diverse actors that live and 

work in the watershed, including organizations and government bodies related to 

environmental issues, led by the MANRECUR project. It has some specific 

characteristics that have contributed to its achievements and growth: 

• The Consortium provides access to information by local people and organizations 

that did not previously have access, and it is an important space for diffusion of 

research.  

• It facilitates rapprochement between interested actors of the watershed, and 

permits coordinated research, projects and actions. 

• It fosters new forms of relationship through participatory and ‘democratic’ 

methodologies, generating higher expectations for involvement and greater trust.  

• It has involved key state agencies that can inform, express opinions and 

influence the resolution of conflicts. The other participants also influence these 

state agencies. 

• It demonstrates new forms of local governance on small scales. It is an important 

boost towards decentralization and the exercise of citizenship. 

• It permits the identification and growth of local leaders. 

• It is an important platform for introducing and strengthening the participation of 

women. 

The Consortium has a recognized legitimacy with local governments, gained in the last 

few years through the roles it has played in resolving water conflicts, and the availability 

and value of its research (Crespo et al. 2002; Poats 2002; Carter and Currie-Alder 2004). 
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As multi-stakeholder forums gain recognition and authority in watershed management, 

legal recognition becomes a necessity for legitimate collection of funds, and for 

recognition and enforcement of decisions made in the forums. For example, community-

based organizations in Bhutan such as Water Users Associations had no legal standing 

on which to base their role in the watershed until the development of the 2002 

Cooperative Act (Jamtsho and Gyamtsho 2003). It is valuable to investigate the legal 

requirements of different levels of involvement from the start of a project, and begin 

actions early to promote new legislation where needed. Rura
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Responsiveness and Resilience  
Watershed management must constantly deal with variability and change. This is true for 

socio-economic, political and biophysical factors. Tightly focused organizations are 

essential for specific tasks and can escape the effects of many changes, but effective 

management at the watershed level requires long-term, broad-based cooperation. 

Consolidating this cooperation into resilient frameworks and institutions is extremely 

difficult. Organizational momentum and social capital must be maintained and 

strengthened by building capacity for adaptation. 

In the biophysical realm, NRM has conventionally been based on reducing and 

controlling variability in order to contain and avoid negative impacts. But experience 

shows that if variability is reduced and natural patterns of disturbances are disrupted, 

they accumulate and return at a later stage at a much broader scale (e.g., forest fires). 

Diminishing variability tends to increase the potential for larger-scale, less predictable 

and less manageable disturbances, which can have devastating effects on ecosystems 

and reduce their capacity to provide essential environmental services (Ashby 2003).  

New approaches to NRM are attempting to work with variability instead of attempting to 

control it. To achieve this, projects need to purposefully strengthen institutional 

responsiveness. Institutions (clarifying again that ‘institution’ refers to large societal sets 

of norms, practices and organizations) must be sensitive enough to detect changes and 

adjust how they operate in short periods of time and seize opportunities as they arise. 

They must have continuity over the long term to build institutional memory and learning, 

addressing more and more aspects of complex systems as time passes. This requires 
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processes and frameworks that enable planning for change, and that enable solutions to 

be identified and implemented as specific constraints arise.  For example, the regular 

event of political elections can drastically affect the institutional context, but possible 

changes can be predicted and planned for. 

Supporting Long-term Management 
It is the human resources of organizations that provide much of the adaptive capacity 

and resiliency of management institutions, and strategies for retaining these human 

resources are important. Projects usually involve large investments in staff training yet 

this investment is often lost to a project as staff members move on (Bhuktan et al. 2002; 

PARDYP 2001). This is not necessarily a bad thing, as the expertise they carry with them 

can be applied in other areas of influence and increase dissemination of skills and 

understanding to other sectors involved in the larger institutional context. Multi-

stakeholder forums can play a role in maintaining broader institutional memory and 

learning while allowing for staff movement between individual organizations. The Carchí 

Consortium, for example, is an important space where leadership and other skills are 

developed and strengthened while individuals can participate as members of different 

organizations over time. Training programs should be strategically directed towards this 

larger institutional context, including both more transient staff and core staff of 

organizations. 

Many projects are developing strong partnerships with other institutions to address 

capacity gaps in their own team and project scope.  Partnerships also serve the purpose 

of broadening involvement and maintaining post-project continuity. Operational linkages 

– handing over operational responsibilities - would enhance sustainability and expand 

the potential for impact through scaling out (Bhuktan et al. 2002).  The involvement of 

professionals from the local community also can help sustain management work in the 

long term, unlike outside experts and hired consultants who tend to provide only short-

term services. Where possible, projects should try to include local professionals who see 

themselves as direct stakeholders in the local community (Quizon 2003). 

Farmer-to-farmer dissemination and exchanges enable effective communication and 

learning between peers. Even international exchanges are possible and can build local 
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farmer confidence and leadership for innovation. In the Philippines, CART supported 

study tours among different communities and among different sectors. The tours 

included sharing of production technologies as well as organizational strategies. Local 

communities began to approach local government offices, NGOs and other institutions 

for assistance on their own. Moreover, the community recognition given to local 

innovators and management practitioners has encouraged them to become local 

promoters and facilitators (Quizon 2003). 
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Concluding Remarks 
IDRC projects have demonstrated that watershed management research at its best will 

bring together researchers and practitioners from a wide variety of biophysical and socio-

economic disciplines. Watershed management is often a struggle to integrate the 

conceptual frameworks and methods that these different fields of study bring, all within 

the final goal of a sustainable improvement in local livelihoods. Because of the 

geographic size of watersheds, management research will necessarily engage multiple 

scales and their corresponding biophysical dynamics and arenas of political and social 

action. 

This paper has shown that strong biophysical and socio-economic research is an 

important foundation for management and needs to be better integrated into decision-

making processes. Such research helps identify interrelations, causes and relevant 

factors, and helps develop locally appropriate interventions. Many projects have tried to 

integrate this research into participatory decision-making processes, both to be guided 

by this decision-making and to provide it more direct support. The absence of effective 

processes already in place often leads researchers to directly assist in building 

watershed management institutions that can be responsive to local needs and make use 

of relevant research. This was shown to be a very long-term and challenging process. 

Multi-stakeholder forums are one of the more successful approaches but still need 

further exploration. It was clear, however, that responsive and effective management at 

the watershed level must begin with responsive and democratic management at the 

community level, and only then can scaling up become more than simply centralization.  

Introducing participatory methods into research has proven challenging in terms of 

project design and implementation but it has led also to some of the most important 

innovations in watershed management.  Ideally, questions of participation, benefit and 

exclusion should be addressed from the start of research design. Local inhabitants and 

researchers can define and jointly monitor specific outcomes and indicators, and 

research is now becoming interdisciplinary enough to engage these objectives holistically 

and provide solid options for intervention. Gender dynamics were shown to be significant 

factors. Resource degradation and changes in land tenure affect women and girls 
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differently than men and boys. Also, the exclusion of women from decision-making can 

be a major limiting factor as women are often the primary direct users and have the best 

understanding of resource dynamics in the watershed. 

Finally, this paper has shown that watershed management is a complex and long-term 

process. As such it is best addressed through a coherent programming, learning and 

institution-building framework rather than by individual separate projects. This 

perspective is being strengthened within IDRC and its partners. Research supported by 

IDRC around the world continues to be at the forefront of innovation and application, and 

their experiences in the future will continue to provide important insights and lessons with 

broad applicability. 
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Issues for Further Research 
Watershed management research projects tend to begin within a certain area of 

expertise, often to address a specific issue or group of issues that is the catalyst for 

action and organizing. As projects become more interdisciplinary and engage more of 

the complexities of watershed dynamics, they begin to include more inter-linked 

disciplines that emerge as key factors. Some new approaches to research and 

management that have much to offer are emerging from various parts of the world. IDRC 

projects and researchers have put forward several of these areas needing further 

exploration. 

The Soft Path for Water Management 
An important emerging paradigm in water management is the so-called ‘soft path’ 

developed over the last few years. The soft path places a strong emphasis on demand 

management, efficiency, precise decentralized management to address different classes 

and locations of end use, and higher degrees of reuse.  This is contrasted with hard 

paths, which rely on developing additional sources of supply, high-capital structural 

approaches and centralized management (RMI 2004; Wolff and Gleick 2002). The 

potential benefits of this approach to water management have been demonstrated to be 

substantial (Brooks 2003).  Research needs to be carried out on the application of the 
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soft path approach to rural watershed management.  What would it look like? What are 

key inputs? How can it be promoted? 

Pollution and Human Health 
There is a large need to address ecosystem and human health issues associated with 

water in rural watersheds. Tracking these issues is essential for a fuller understanding of 

how water affects local livelihoods. This includes water-borne diseases and all aspects of 

water pollution, especially non-point source pollution and cumulative effects. About 20% 

of the world’s population has no access to safe water and the situation in many areas is 

getting worse not better. Much more research needs to be done on these issues as 

increased climatic variability has increasing impacts on health (Schreier 2004).  

Role of International Financial Institutions 
The impact of international organizations on local watershed management has yet to be 

explored in detail. Specifically, the influence of international financial institutions on 

management trends and choices of intervention options would be an important area of 

investigation, as would be the interface between local and foreign cultures in project 

contexts. 

Effects of Privatization on Common Property Resource Management 
Privatization and other changes to property rights systems can often entrench local 

power structures and further marginalize the poor and the rural women (Darlong and 

Barik 2003). Research is needed into how to assure that processes to change land 

tenure systems can take place in such a way that poor and marginalized members of 

society do not lose pre-existing claims or access.  At the same time, more research is 

needed into how traditional tenure and resource management systems address equity 

issues, including gender equality, and how they deal with marginalized groups or 

‘outsiders’.  

Collaborative Definitions of Water Rights 
More research needs to be done exploring processes of collective definition of water 

rights. How have such processes affected action and negotiation? The Andean Water 

Vision is one important example, which emphasizes water as a common good with its 
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entailing rights and responsibilities and calls into question the commodification of water 

and the use of private investment in resolution of water problems (CONDESAN 2003). 

How are such collective definitions of water rights put into practice?  What are the effects 

of these collective definitions of water rights on watershed management? How can 

communities’ recognition of collective rights translate into legal or practical recognition by 

more powerful players, and what role can research play in this process? 

Understanding Surface Water and Groundwater Interactions 
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The processes affecting groundwater recharge are still not well incorporated into 

decision-making. It is important to develop clear relationships between specific land use 

options and their effects on recharge of underground aquifers in local contexts. This is 

essential for developing accurate descriptions of water balances and appropriate 

management guidelines. Research needs to be done on how to bring these concepts 

into general management practice, including possible incentives and how to promote 

general understanding of these issues by inhabitants.  

Urban-Rural Interface 
The approaching flashpoint for conflict in NRM is the interface between rural and urban 

areas in watersheds. Trends in both Asia and Latin America are increasing the size of 

cities, which is increasing water usage, meat consumption, industrial pollution and 

demand for electricity. Urban areas are coming into conflict with the rural inhabitants and 

producers that are competing for the same resources of water and land. Pollution 

regulation (both point-source and non-point-source) and payment for environmental 

services are becoming more prominent as emphasis on source protection increases. 

Urban and rural areas need better frameworks to manage demand in response to limited 

supply, and new democratic mechanisms for urban-rural conflict resolution and 

cooperation are urgently needed. 
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Acronyms & Abbreviations 
CART Centre for Alternative Rural Technology project, the 

Philippines 
CBNRM Community Based Natural Resource Management 
CFUG Community forestry user group, Bhutan 
CIAL Comité de Investigación Agrícola Local (Local 

Agricultural Research Committee) 
CIAT Centro Internacional de Agricultura Tropical 

(International Center for Tropical Agriculture)  
CONIAG Consejo Interinstitucional del Agua (Inter-institutional 

Water Council), Bolivia 
CPR Common property resource 
DSM Demand side management 
FAO Food and Agriculture Organization of the United Nations, 

Rome 
FUG Forestry Users Group, Nepal 
FUNDAGRO Fundación para el Desarrollo Agropecuário (Foundation for Agricultural 

Development), Ecuador 
GIS Geographic information systems 
GPS Global positioning system 
HIMALANDES Comparative Watershed Study of the Andes and 

Himalayas 
ICIMOD International Centre for Integrated Mountain Development, 

Nepal 
IDRC International Development Research Centre, Canada 
IRP Integrated resource planning 
MANRECUR Manejo de Recursos Naturales (Natural Resource 

Management) Project  
NGO Non-governmental organization 
NRM Natural resource management 
PAR Participatory action research 
PARDYP People and Resource Dynamics Project 
PDR People’s Democratic Republic (re: Lao PDR) 
PIWMR Participatory integrated watershed management 

research 
PRA Participatory Rural Appraisal 
PRDC Provincial Rural Development Committee, Cambodia 
SANE Sustainable Agriculture Networking and Extension 

project 
SD Systems dynamics method 
WUA Water users association, Bhutan 
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