
 
 
 
 
 
 
 

Investigating the Delivery of Watershed 
Benefits for Upland Livelihoods and 

Downstream Water Users in Nepal –  
 

A Case Study of Shivapuri National Park 
 

Usman Iftikhar and Mikkel Kallesoe 
 

Draft 4 April 2007 
 



 2

Table of Contents 
 
 
 
Abstract ..............................................................................................................................................................3 
Problem Statement ............................................................................................................................................3 
Problem Analysis ...............................................................................................................................................3 
Possible Solutions..............................................................................................................................................4 
Shivapuri National Park Characteristics ............................................................................................................4 
Study Approach and Applied Methodology .......................................................................................................5 

Identifying downstream benefits and beneficiaries of watershed services ................................................6 
Outlining the livelihoods of upland households ........................................................................................6 
Assessing the costs of conservation and their distribution ........................................................................7 
Analysing the costs and benefits of alternative management scenarios ....................................................7 

Study Results .....................................................................................................................................................8 
Relevance and Lessons Learnt .........................................................................................................................9 



 3

Abstract    
 
The growing awareness and recognition of the need to effectively and actively manage watersheds and catchments in 
order to secure the continued provision of valuable ecosystem services, such as clean water, has during the last 5-6 
years led to an increased interest towards Payments for Watershed Services (PWS). PWS is portrayed as a financing 
mechanism that has the potential of contributing both towards conservation and poverty alleviation while sustaining 
the provision of these valuable ecosystem services.  
 
The following study, which was undertaken by IUCN in 2006 in Shivapuri National Park (ShNP) in Nepal, 
demonstrates the feasibility of implementing PWS, and assesses the impacts of alternative land-use practises on both 
upland and downstream ecosystem service users. In ShNP the current management approach is protectionist and 
exclusionary. As a result improvements in the status of the upper watershed have been recorded for the past 20 
years, and have led to increased watershed benefits downstream. However, these benefits have not come free of 
cost, and especially the local communities residing in and around the national park have experienced increased 
hardship and insecurity. Yet, as the study will show adopting a co-management approach and implementing PWS will 
be more optimal, equitable and sustainable over time.  
 
As part of the PWS feasibility assessment the study developed, tested and documented an integrated economic, 
hydrological and livelihood methodology for assessing the economic value (both costs and benefits) of three 
alternative management scenarios for different groups and levels of scale. The methodology was also developed to 
generate practical and policy relevant information, which would enable planners and decision-makers to strengthen 
conservation in ShNP, watershed service provision and sustainable livelihood development. 
 
 
Problem Statement 
 
Within the context of ShNP two main problems act as constraints to achieving long-term sustainable development, 
namely: 

!" The sub-optimal supply of watershed services – need to further enhance the provision of watershed services to 
meet the increased demand for water quantity and quality by improving the management and conservation of 
ShNP.  

!" The lack of conservation incentives – need to reward upland stewards for undertaking sustainable land and 
resource use practises in and around ShNP thereby improving the livelihoods of poor upland communities.   

 
These issues are not unique to ShNP, but have long manifested themselves as important constraints to optimal, 
equitable and sustainable watershed management in Nepal and elsewhere. Upland regions contain natural 
ecosystems which in many cases provide economically and ecologically important goods and services, both on and 
off-site (including, for example, a range of products for human use as well as hydrological, biodiversity and climate 
services). There is a clear rationale for conserving these ecosystems and their associated goods and services. Yet, 
despite the high value of conserving them, watersheds continue to be under threat both through growing demand for 
land and resource uses as well as weak conservation incentives. This has had distressing impacts on the livelihoods 
of upland communities who rely on natural resources, and has meant that the sustainable provision of watershed 
services, which benefit downstream and offsite populations, remains problematic, sub-optimal and fragile. 
 
 
Problem Analysis  
 
Shivapuri National Park (ShNP) is located some twelve kilometres north of Kathmandu City and includes the 
watershed for the Bagmati, Bishnumati and Yashomati rivers, which is estimated to contribute up to a fifth of the total 
drinking water demand for Kathmandu City as well as provide water for hydropower and irrigated agriculture.  
 
A high incidence of poverty, livelihood insecurity and weak access to basic services and support characterises upland 
communities living in and around ShNP. The poor local communities have in effect been fenced in or fenced out and 
face tremendous hardship as a result of imposed opportunity costs of conservation. While they receive few tangible 
on-site benefits from sustainably managing ecosystems for downstream water benefits, there are many short-term 
economic and financial gains to managing land and resources unsustainably. Faced with pressing and immediate 
needs for income and employment, and in the absence of adequate rewards from engaging in conservation activities, 
it remains more profitable to engage in activities which contribute to watershed degradation (for example through 
resource over-exploitation and unsustainable agricultural production) than to invest in ecosystem conservation (which 
at present yields little or no immediate return). At the same time downstream beneficiaries - with an explicit interest in 
stable supplies of watershed services – continue to benefit at little or no cost. While it is possible to match the interests 
of downstream beneficiaries and upland communities through Payments for Watershed Services (PWS) such 
financing mechanisms have not been systematically analysed, documented and advocated. 
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The study addresses the way in which these problems have translated into a series of researchable constraints to 
sustainable development in ShNP. It focuses on the need to improve watershed conservation thereby securing the 
provision of economically important downstream water benefits, but also pays close attention to the need of ensuring 
sustainable and secure livelihoods for the households living inside and around ShNP. In addition to the downstream 
populations who directly benefit from the watershed services, more than 100,000 people live in and around the park 
and depend on its resources in some way. 
 
Some of the most obvious threats which hinder efforts to set in place an equitable and effective system of watershed 
conservation in ShNP are the lack of financial resources available to park-managing authorities and the lack of 
incentives to promote sustainable land and resource uses among the local households residing in and around ShNP. 
While park-managing authorities bear the operational costs of managing ShNP, local communities incur the bulk of the 
opportunity costs of conservation and as a result face tremendous hardship. Without more equitable, effective and 
sustainable management options, these threats will continue unabated.  
 
 
Possible Solutions 
 
The study developed a number of management scenarios, which are not mutually exclusive, to address these threats, 
and are reflected in past, present and future management practice in ShNP. One is to relocate the villagers who 
currently live in the park (when Shivapuri was declared as a protected area, the majority of villagers living within its 
boundaries were resettled elsewhere). Another option is to continue the current system of park management, which is 
based largely on the exclusion of human uses and influences. Another is to set in place a more comprehensive set of 
mechanisms in order to generate financial, economic and livelihood benefits for park-resident and park-adjacent 
populations to act as incentives for conservation. Specific details of the options and their combinations are discussed 
below. 
 
An integrated economic, hydrological and livelihoods assessment of ShNP was carried out to gauge the value of the 
identified alternative management scenarios as compared to the baseline scenario. Furthermore, this information 
aimed at providing inputs into the park management plan and supporting catchment decision-making, by showing the 
relative costs and benefits of alternative management scenarios for different stakeholders, and pointing to 
mechanisms that can help to overcome current financial and economic constraints to conservation and may be used 
to strengthen the management of ShNP in the future. 
 
 
Shivapuri National Park Characteristics 
 
ShNP covers an area of 14,400 ha, spanning 
Kathmandu, Nuwakot and Sindhupalchowk 
Districts (see figure 1). Lying in the middle 
mountain physiographic zone, elevation in the 
park ranges from 1,320 to 2,732 metres above sea 
level. The park is dominated by forest and 
contains high species diversity, with more than 
2,000 plant species, 21 mammals and 180 birds. 
 
In addition to its biodiversity value, ShNP has local 
cultural and religious importance as it contains the 
sacred Shipocho peak, as well as being the 
source of rivers, which are considered holy. 
Pilgrims and tourists alike visit the park, with an 
annual average of almost 25,000 visitors entering 
ShNP over recent years. 
 
ShNP also protects the watershed for the Bagmati, 
Bishnumati and Dhobikhola rivers. It is estimated 
that this watershed provides almost 21% of the 
city’s total piped water supply (Nepal Water 
Supply Corporation, 1997). 
 
Up to the early 1970s, natural forests on the 
southern slope of what is now ShNP suffered rapid 
and widespread degradation, mainly as a result of 
conversion to agriculture, logging and exploitation for firewood. In recognition of the area’s important ecosystem goods 

Figure 1: Shivapuri National Park: altitude and land-use 
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Figure 2: The study area - hydrological boundaries 

and services, and in response to these threats, ShNP was declared as a protected area in 1973. Three years later 
with little positive conservation change the management status of ShNP was raised to a Watershed Reserve. In 1983 
the area’s management status was again upgraded to Wildlife Reserve, and in 2002 Shivapuri National Park was 
gazetted. As a National Park, strict rules govern land and resource uses in the area and prevent the exploitation of 
land, most wildlife and forest products. 
 
Today, ShNP is managed by the government Department of National Parks and Wildlife Conservation (DNPWC), with 
the support of the army, who have 6 military posts around the park. Over recent years there have been plans to hand 

over the management of ShNP to an NGO, the King 
Mahendra Trust for Nature Conservation (KMTNC). A 
management plan was prepared for the park in 2004, but 
is yet to be implemented. There are two villages within 
the park boundaries, Okhreni and Mulkharka, together 
containing about 600 households or 2,500 people. These 
households depend largely on agriculture (about a fifth of 
the park is under cultivation), supplemented by off-farm 
employment and the utilisation of forest products for 
basic household needs such as fuelwood, timber and 
fodder. The incidence of poverty is high among park 
residents and park adjacent communities. About 10% of 
households are landless, a similar proportion of 
households female headed, and more than a quarter 
suffer recurrent food shortages for 4-10 months of the 
year (HMG 1996). With restricted legal access to 
additional agricultural land and most forest resources, 
few other income-earning and employment opportunities, 
little access to markets and basic services, and located 
in as remote enclaves within the national park, the 
livelihood base of these communities remains extremely 
weak and insecure. 
 
Within ShNP, the study area was selected as the 
Bagmati watershed, covering 67 km2. Within this study 
area the Sundarijal sub-catchment, covering 15.76 km2, 
lies entirely within ShNP and is the focus of the 
integrated assessment. Stream gauging stations are 
found both at the exit of the Bagmati river from ShNP 
(Sundarijal) and at the entry of the Bagmati River into 
Kathmandu (Gaurighat). 
 
 
Study Approach and Applied Methodology  
 
The project developed a rapid integrated assessment 

methodology that involved five components or stages, namely: assessing watershed service delivery; identifying 
downstream benefits and beneficiaries of watershed services; outlining the livelihoods of upland households; 
assessing the costs of conservation and their distribution; and analysing the costs and benefits of alternative 
management scenarios. These five components represent a series of linked aspects and are presented below. 
 
Assessing watershed service delivery 
This component of the assessment investigated the biophysical linkages within the watershed. This allowed for a 
better approximation of the magnitude and direction of the expected impacts of land use changes on watershed 
service delivery. The assessment relied on simple water balance and accounting models, which related water use and 
availability to land use and land cover in the watershed. 

!" The component began by delineating the watershed boundary and characteristics. This provided historical and 
current information on changes in land use and forest cover, and on stream discharge and rainfall in the 
watershed. For the case of ShNP this required a range of secondary and historical data including a digitised 
map of the national park and watershed boundary; printed maps of topography, surface water, settlements and 
land uses; aerial photography of the study area; historical flow records on a daily and monthly aggregated basis; 
climatic information on temperature, evaporation and precipitation; and water supply and demand records. 

!" A simple water balance model was then applied to assess water inflow, use, outflow and availability within the 
watershed. This provided the water availability once outflow, actual evapotranspiration and loss to water aquifers 
had been subtracted from the overall precipitation. 
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!" Water accounting principles where applied to yield a detailed analysis of the exact amount of water allocated to 
different uses in the watershed (including, in the case of ShNP, use for different irrigated crops, water 
requirements of natural vegetation, water use for hydropower, and water demand by domestic and industrial 
users in the Kathmandu Valley). 

!" By varying the characteristics of the water balance and accounting models, it was possible to assess the 
impacts of land uses and land cover on watershed services.  

 
Identifying downstream benefits and beneficiaries of watershed services  
This component of the assessment expressed the value of water in different uses, enabling the financial and 
economic impacts of land use change on water service delivery to be calculated. It relied on basic financial and 
economic cost-benefit analysis of the value added to production by water in downstream areas. 

!" The component began by identifying the main water uses and users in the study area. Statistical records and 
rapid socio-economic surveys provided a picture of water use, output and number of beneficiaries for 
hydropower, irrigated agriculture and urban consumption. 

!" Data was then collected on the costs and benefits of allocating water and generating output in these different 
sectors. This included: 
- Hydropower: water used to generate power, total installed capacity and power output, power production costs, 

power revenues. 
- Irrigated agriculture: water used in irrigated agriculture, irrigated land area, land allocated to different crops, 

water demands of different crops, irrigation infrastructure and maintenance costs, per hectare revenues and 
costs of crop production. 

- Urban consumption: water used for urban supply, costs of water supply and distribution, urban water 
revenues. 

!" Finally a detailed financial and economic analysis was carried out to determine the net value added per cubic 
metre of water in different uses. 

 
Outlining the livelihoods of upland households 
This component of the assessment provided information about the nature and dynamics of local livelihoods in and 
around ShNP, and calculated the economic value of livelihood activities for different segments of the upland 
population. It relied on stakeholder assessment, sustainable livelihoods analysis and participatory economic valuation 
techniques. 

!" The component began by characterising the human communities. A combination of statistical records and 
participatory assessment techniques were used to determine the size of the population, their socio-economic 
composition, main livelihoods, and social and economic relations within ShNP and in terms of linkages with 
downstream areas. Detailed interviews yielded information on land and resource tenure, power and social 
relations, livelihood and coping strategies, cause of vulnerability and stress, and perceptions of changes in 
livelihoods and land management over time. 

!" Based on the sustainable livelihoods framework, which uses the assets and livelihood strategies of the poor as 
its starting point, detailed data on livelihood assets and strategies was collected via questionnaires and 
individual/group interviews. This included both quantitative and qualitative information on the type, output and 
seasonality of livelihood activities at different times and for different groups. Care was taken to cover a 
representative sample of the population, which included different socio-economic groups and paid particular 
attention to more marginal members (the poor, landless, women and unemployed). Specific information was 
collected on: 
- Off-farm and migration income sources. 
- Total agricultural land area. 
- Land cultivated under different crops in different seasons. 
- Quantity of agricultural production per crop per season, including quantity consumed and sold.  
- Livestock size and annual sales of livestock per annum. 
- Livestock products, including quantity consumed and sold.  
- Other types of livelihood and income generating activities, quantity produced and sold. 

!" Participatory environmental valuation techniques were used to calculate the economic value of local livelihoods 
for different groups, and to quantify the relative worth and importance of different livelihood components. This 
involved ranking and quantifying the relative importance of different livelihood components in terms of a locally-
important wealth indicator which was convertible in monetary terms, through: 
- Listing main forest products and their uses. 
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- Deriving the quantity of forest products collected in different seasons. 
- Agreeing an indicator of value that is relevant to the household/village, which can be easily translated into 

cash amount and has local and individual value.  
- Ranking the forest product according to their economic importance, and relative to the locally important 

indicator of value. 
- Deriving a price of each product in relation to the indicator value. 

!" A distributional analysis was also carried out to assess the magnitude and composition of household livelihood 
values for different community members at different times, and to assess the contribution of natural resources to 
their livelihoods. Qualitative information provided for an analysis of the social, cultural and institutional 
underpinnings of land and resource use and management. 

 
Assessing the costs of conservation and their distribution  
This component of the assessment provided quantified information about the direct and indirect costs of watershed 
conservation and management, and the groups to whom these costs accrue.  

!" This component began by calculating the direct costs of managing ShNP as a Protected Area. Historical 
information on park budgets were used, and offset against revenues earned from the park through tourism and 
park entry charges. 

!" Opportunity costs to local communities were calculated including both direct crop damage by forest-dwelling 
animals, and reduced land and resource use options associated with managing the watershed as a protected 
area. Information was gained from the livelihoods and local economic analysis on crop damage and the value of 
forest land and resource uses (including agricultural returns). This included information on: 
- Potential sustainable yield of timber and NTFP use and its role in enhancing livelihood and income activities. 
- Economic returns to similar agricultural land use patterns, but without the park restrictions. 

!" Finally the data was analysed in combination with expert opinions and community consultations about the 
permissible types and levels of agriculture and natural resource exploitation.  

 
Analysing the costs and benefits of alternative management scenarios 
This component brought together the various (hydrological, livelihood and economics) components of the assessment 
in order to gauge the economic and financial impacts of alternative management scenarios, and point towards the 
groups that bear the costs (poor upland communities and park-managing authorities) and those who benefit from the 
provision of watershed services (downstream water users). It also provided information that pointed to needs and 
opportunities for using economic and financial mechanisms, such as PWS to strengthen watershed management in a 
particular situation. 

!" This component began by defining alternative management scenarios for ShNP. These were defined by a 
combination of analysis of actual past, present and planned future management practice, and consultations with 
park managers, local communities and other catchment experts and stakeholders. The implications of each of 
these management scenarios for permissible land and resource use options, catchment land use and land 
cover, and institutional and financial arrangements for management were also determined. For the case of 
ShNP, four management scenarios were defined: continuation of the status quo, co-management, resettlement, 
and conversion. 

!" Detailed assumptions about biophysical, socio-economic and institutional variables, and their likely change over 
time, were then made and listed for each management scenario, based on consultations with park managers, 
local communities and other catchment experts and stakeholders. 

!" A simple spreadsheet model was compiled, which described the baseline situation in terms of the relative costs 
and benefits of current catchment management for different groups. This brought together the information 
gathered via the hydrological, livelihood and economics assessment and models the cost and benefit streams 
over the next 25 years in order to establish the net present value (NPV) of each management scenario: overall, 
and for each of the main stakeholder groups (park managers, downstream water users, upland communities). It 
included: 
- Downstream net benefits to water use for hydropower, irrigated agriculture and urban consumption. 
- Watershed conservation costs (crop damage and opportunity costs) and benefits (land and resource use) to 

upland communities. 
- ShNP operational management costs and revenues to the relevant authority or institution. 

!" The spreadsheet model was then applied to yield a NPV figure for each of the alternative management 
scenarios, taking into account the changes in costs and benefits implied, and in their distribution, including 
changes in: 
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- Downstream water supplies arising from changes in land use and land cover, as reflected in changes in the 
value of downstream water availability and use. 

- Watershed conservation costs arising from changes in permissible land and resource use options, and 
changes in the incidence of crop damage. 

- ShNP operational management costs and revenues arising from changes in the level and type of direct 
management activities. 

!" Finally for each of the management scenarios, a gap analysis was carried out to weigh up the relative costs and 
benefits for different groups, and between upland land and resource users and managers and downstream 
water users.  

 
 
Study Results 
 
The study revealed that although there is a relatively broad body of literature dealing with catchment valuation, there is 
a general lack of studies or methodologies which are geared towards producing management information, or dealing 
with the realities of collecting data in time, resource and capacity-constrained field situations. A conceptual framework 
for the rapid economic valuation of catchments was established, and a field methodology developed to provide the 
range of data required in order to answer the questions posed in the conceptual framework. This framework and 
associated data collection methodologies (a) incorporated economic, livelihood, ecosystem and hydrological aspects; 
(b) identified a suite of possible valuation techniques which are practical to apply in a situation where time and other 
resources are limited; (c) identified information requirements and steps in data gathering which are geared towards 
generating practical information to assist in real-world catchment planning and management decisions. 
 
The conceptual framework, questions asked and assessment methods used are summarised in the diagram below. 

FRAMEWORK FOR VALUATION 

Changes in 
land and 

resource use 

Costs and benefits of watershed 
baseline land and resource use, 

livelihoods and watershed services for 
different stakeholders 

Alternative watershed 
management scenarios 

Changes in 
watershed 
services 

Change in 
value of 

downstream 
costs and 
benefits 

Change in 
value of upland 

costs and 
benefits 

What is the watershed service 
delivery? 

What are the downstream benefits 
and who are the beneficiaries of 

watershed services?

What are the costs of watershed 
conservation and what is their 

distribution? 

Is there a significant gap of costs 
over benefits that requires payment 

for watershed service providers? 

Is there a significant net benefit to 
downstream watershed service 

beneficiaries that can be captured as 
Payment for Watershed Services? 

QUESTIONS ASSESSMENT METHODS 

Needs and 
opportunities to 

bridge the financial 
and economic gap

Assessing watershed service delivery

Identifying downstream benefits and 
beneficiaries of watershed services 

Outlining the livelihoods of upland 
households 

Assessing the costs of conservation  
and their distribution 

Analysing the costs and benefits of 
alternative management scenarios 
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Fieldwork was carried out by a multidisciplinary team in order to work through the conceptual framework and test 
various valuation techniques. The application of the framework, and associated methodologies, underlined both the 
importance and the practical difficulties of integrating hydrological, livelihoods and economic data collection 
techniques in watershed assessment. However, the resulting information showed that whereas ShNP does have a 
high watershed value for downstream users, local communities living in and around the national park incur high 
opportunity costs in providing watershed services. Using this information to model various alternative management 
scenarios that are currently under consideration showed that the scenario yielding the highest combined hydrological, 
ecological and socio-economic values is that of co-management – see table 1 below. In turn, downstream service 
beneficiaries are required to pay upland service providers to ensure economic, equitable and financial sustainability of 
this scenario. Results also show that sufficient downstream financial benefits are generated to offset the opportunity 
costs born by park managers and upland communities and hence developing PWS is a viable option.  
 
Table 1: Costs and benefits of alternative management scenarios 
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DNPWC (Department of National Parks and Wildlife Conservation) 
Benefits (NPV $ mill) 0.29 0.34 0.34 - 
Costs (NPV $ mill) 0.86 0.43 0.86 - 
Net value (NPV $ mill) (0.57) (0.09) (0.52) - 
Local communities 
Benefits (NPV $ mill) 2.52 3.27 - 4.73 
Costs (NPV $ mill) 1.41 1.29 2.11 2.11 
Net value (NPV $ mill) 1.11 1.98 (2.11) 2.53 
Downstream water users 
Net value (NPV $ mill) 39.64 40.48 40.00 38.16 
Total 
Difference between upstream and downstream (NPV $ mill) 39.10 38.59 42.63 35.53 
Net present value ($ mill) 40.18 42.37 37.37 40.79 

 
As can be seen from the table above different scenarios maximise different types of benefits. Overall, a scenario of 
co-management of ShNP in a way that benefits local communities and allows some level of sustainable resource use 
yields the best mix of hydrological, livelihood and economic benefits. More importantly, it also incurs a low total cost 
and is second only to scenario three, the ‘no management’ costs option. Whereas resettlement, where no human 
residence or use of the park is continued, generates the biggest gap between costs and benefits enjoyed upland and 
downstream and is hence the least equitable scenario. Continuation of the status quo maintains water benefits at the 
current levels, which is lower than the other two conservation scenarios. Choosing to allow the forest to degrade over 
time yields high local benefits (from the increased farming activities that could take place in the watershed), but would 
happen at the expense of reduced downstream water benefits. 
 
From a management perspective that takes account of multiple ecosystem and livelihood goals, the study shows that 
the net benefits of conserving ShNP exceed those of forest conversion. Whereas downstream water benefits accrue 
even under the scenario where ShNP is degazetted and suitable areas of the forest are converted to agriculture, the 
magnitude and value of these benefits are notably less than under the conservation scenarios. 
 
It is particularly noteworthy that for all three of the conservation options (status quo, co-management and 
resettlement), local communities living in ShNP bear the bulk of the costs, and incur a net loss under the resettlement 
option, from managing the national park for hydrological benefits. Neither the DNPWC nor the poor communities living 
inside ShNP are in a position to bear these costs.  
 
 
Relevance and Lessons Learnt 
 
The study was successful in highlighting that conservation can provide a cost-effective mechanism for maintaining 
watershed service benefits. Yet there are both direct (management) and indirect (opportunity) costs to watershed 
conservation. To date, many watershed authorities in developing countries like Nepal have found it hard to cover 
these costs in a sustainable and equitable manner. All too often there is insufficient long-term financing to sustain 
operational management activities, and local communities (who often suffer the opportunity costs of conservation) 
have lost out. In response, Payment for Watershed Services (PWS) schemes have gained currency as potentially 
effective, equitable and sustainable mechanisms for covering the costs of ecosystem conservation. Here, watershed 
managers and upstream landholders are rewarded directly for the costs they incur in providing downstream watershed 
benefits. 
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However, PWS schemes are often developed founded on untested or uninvestigated assumptions about the links 
between ecology, hydrology, livelihoods and economics, and their relation towards the provision of watershed 
services. These conceptual and informational weaknesses can undermine the credibility and effectiveness of PWS in 
practice. The current study drew attention to the need for improved understanding of the ecological, hydrological, 
livelihood and economic processes that take place in watersheds, their interrelationships and linkages with different 
land and resource use scenarios, in order to overcome these challenges and to guide the design of PWS and other 
financing mechanisms for the equitable and sustainable management of watersheds for downstream water benefits. 
 
The conceptual framework for watershed valuation provides a series of steps to assist watershed managers to weigh 
up the relative costs and benefits of different management scenarios, and to point to needs and opportunities for using 
PWS to strengthen watershed management. In this sense, the framework and methodology provides guidance on 
investigating whether there are any links between changes in land use and land cover and watershed service delivery. 
This represents the scientific foundation for the rapid assessment and links with both the livelihood and economic 
aspects by pointing toward how changes in watershed land and resource use may impact upland livelihoods as well 
as the provision of downstream watershed benefits. A key challenge was to address the problem of convincing 
decision-makers and downstream beneficiaries on the link between conservation and the fact that in the absence of 
economic valuation of watershed goods and services, watershed management options may substantially undervalue 
the tremendous benefits to the users and consumers of perennial supplies of clean water. 
 
Understanding the imposition of direct and indirect costs on upland communities and management authorities is 
crucial to the development of sustainable watershed conservation schemes. Failure to factor in a complete picture of 
park-dwelling livelihoods may mean, for example, that watershed management scenarios which consider restricting 
use of key goods and services, change in land use regimes or prevent the uptake of other income-generating 
opportunities will impose tremendous livelihood costs onto these households. Moreover, management authorities 
responsible for upland protected area management will find it increasingly difficult to deliver on-the-ground 
conservation and management activities in the face of insufficient financial resources.  
 
The study furthermore revealed that economic valuation of catchments can be carried out rapidly, and under time, 
resource and capacity constrained situations, without compromising in terms of the credibility of the methods used or 
the information generated. Different levels of detail yield different outputs, to be used for different purposes. In a policy 
and management context, rapid assessment can be both an appropriate and a useful tool: when you have to generate 
rapid advice for decision-makers, with limited time and resources. 
 
However, a more innovative and inclusive approach to economic valuation is required when looking at costs and 
benefits such as those associated with catchment management in developing countries. The need to incorporate non-
market elements (such as those associated with subsistence use of natural resources, with ecosystem services, and 
with indirect costs and benefits) requires a paradigm and method for valuation, which is not bound by the assumption 
that watershed values are adequately reflected in markets. A combination of a simple bio-economic model, livelihoods 
analysis, and participatory valuation and data collection techniques, provides a more suitable framework for catchment 
economic valuation. Moreover, a significant amount of the data required for catchment valuation often already exists 
and is in the public domain (for example dormant GIS, satellite mapping, aerial photos, local knowledge). These data 
can be relatively quickly and cheaply accessed and built upon for rapid appraisal. 
 
Even though conservation of ShNP makes economic sense overall, continuing to expect watershed land and resource 
managers (DNPWLC and local communities) to cover the costs of conserving ShNP for downstream watershed 
benefits is neither equitable, nor is it likely to be sustainable. The high (and currently uncompensated) economic costs 
of watershed conservation, the high (and currently freely received) economic benefits of downstream watershed 
services, and the large excess of (downstream) benefits over (upland) costs of conservation indicate both the potential 
and the need to effect economic transfers in support of conservation. For the case of ShNP, some form of PWS 
scheme would be both desirable and potentially viable in hydrological, economic and livelihood terms.  


