EXAMPLES OF ECO-EFFICIENCY IN ASIA

The costs of allocating inadequate freshwater to ecosystems in the Indus Delta, Pakistan

Pakistan’s vast irrigation network comprises three major storage reservoirs, 19 barrages or headworks, 43 main canals with a conveyance length of 57,000 km, and 89,000 watercourses with a running length of more than 1.65 million km. They feed more than 15 million hectares of farmland, affording the country the highest irrigated to rain-fed agricultural land ratio in the world. Unsurprisingly, water use for irrigation accounts for a major proportion of the volume of river abstractions.

The Indus is one of Pakistan’s most important river systems, with a total length of more than 3,000 km, a drainage area of some 950,000 km2 and a total available freshwater flow of about 180 billion m3. Over the last sixty years a series of dams, barrages and irrigation schemes have been built in upstream areas of the Indus, and are used to feed more than 80% of the country’s irrigated farmland.

As a result of this upstream water abstraction, there is inadequate downstream flow left to maintain the natural ecosystems of the Delta area, where the Indus River flows out into the Arabian Sea. Land in the area has become unsuitable for agriculture, and potable water sources have become very scarce or have disappeared altogether. In Thatta District, which is located on the mouth of the Delta, mangrove areas have suffered heavy destruction, almost a third of land has been affected by saltwater intrusion and about 12% of cultivable land has been lost.

The ecosystem degradation that has occurred as a result of low freshwater flows has had devastating economic impacts. A wide range of land and resource opportunities have diminished or disappeared altogether in the Indus Delta area, including arable and livestock production, fisheries and forest products collection. This has impacted on annual catches from mangrove-dependent fish species worth more than $20 million a year, fuelwood to a value of more than $0.5 million, fodder and pasture of almost $1.5 million and crop production worth hundreds of thousands of dollars. As more than three quarters of the local population depend on these products for their livelihoods, there has been a resulting mass migration out of the area. 

In Vientiane, the capital of Lao PDR, wetlands offer flood attenuation and wastewater treatment services at a value of US$ 2 million per year,14 which existing urban infrastructure is unable to provide. It has been estimated that these ecosystem services constitute investment savings of more than $18 million in damage costs avoided and $1.5 million in the artificial technologies that would be required to fulfil the same functions. 

(Gerrard, P., 2004, Integrating Wetland Ecosystem Values into Urban Planning: The Case of That Luang Marsh, Vientiane, Lao PDR, WWF Lao PDR and IUCN – The World Conservation Regional Environmental Economics Programme Asia, Colombo.)

In Lao PDR, for example, fish and other aquatic animals comprise between one third and one half of total protein consumption at the national level, contribute over a fifth of income and subsistence for the country’s predominantly rural population, and are worth an estimated US$ 100 million a year.18 Ecosystems yield appreciable economic and development values through providing these basic goods and services. They are especially important to the poorest for their basic production and consumption, who can ill-afford to obtain these elsewhere. Ignoring these benefits may jeopardise the provision of economically important goods and services that are worth so much for human populations, sustainable development and poverty alleviation. 
(STEA, 2003, Lao PDR Biodiversity: Economic Assessment, Science, Technology and Environment Agency, Vientiane)

Case 11: Using mitigative or avertive expenditure techniques to value wetland flood attenuation in Sri Lanka

This study used avertive expenditure techniques to value the flood attenuation services of Muthurajawela Marsh in Sri Lanka. Muthurajawela is a coastal peat bog which covers an area of some 3,100 hectares, running alongside the Indian Ocean between 10-30 km north of Colombo, Sri Lanka’s capital city. One of its most important functions is its role in local flood control.

The study first involved investigating the biophysical characteristics of the marsh, and their relationship to local flooding patterns. Data were obtained from hydrological surveys, which estimated the maximum water storage capacity of the marsh at 11 million cubic metres, with a maximum discharge of 12.5 cubic metres per second and a retention period of more than 10 days. Analysis of historical rainfall and streamflow data found that during the rainy season large volumes of water enter the wetland system, from rainfall, through run-off from surrounding higher grounds and via floodwaters from the Dandugam Oya, Kala Oya and Kelani Ganga Rivers. Muthurajawela buffers these floodwaters and discharges them slowly into the sea.

The value of these services was calculated by looking at the flood control measures that would be necessary to mitigate or avert the effects of wetland loss. Consultation with civil engineers showed that this would involve constructing a drainage system and pumping station, deepening and widening the channels of water courses flowing between the marsh area and the sea, installing infrastructure to divert floodwaters into a retention area, and pumping water out to sea. Cost estimates for this type of flood control measure were available for Mudu Ela, a nearby wetland that has recently been converted to a housing scheme. Here infrastructure had been installed to ensure that a total of 443 acres of land remains drained, in order to reclaim an area of 360 acres. Extrapolating the capital and maintenance costs from Mudu Ela to Muthurajawela gave an annual value for flood attenuation of more than $5 million, or $1,750 per hectare of wetland area. 
Case 15: Using contingent valuation techniques to value farmers’ willingness to pay for watershed drought mitigation services in eastern Indonesia

(From Pattanayak, S. and R. Kramer, 2001, Pricing ecological services: Willingness to pay for drought mitigation from watershed protection in eastern Indonesia, Water Resources Research, 37(3): 771–778.)

This study focused on the watershed catchment protection services provided by Ruteng National Park in eastern Indonesia. It used contingent valuation techniques to assess the economic value of drought mitigation for local farmers. This derived farmers’ willingness to pay for watershed catchment protection services in terms of incremental agricultural profits arising from drought mitigation.

Surveys were carried out in order to provide socio-economic information about the agricultural populations living around the National Park. Households were then questioned directly to elicit their WTP for drought mitigation services. Contingent valuation questions were introduced with a standard description of National park institutions and management, so as to ensure that respondents received homogeneous information. This was followed by several opinion questions designed to remind farmers about their environmental constraints and substitution possibilities, and drought mitigation services were described. Willingness to pay bids were elicited through a payment vehicle based on a fee to be collected by National Park officials for the protection of the watershed. All households in the survey were asked if they would be willing to pay an annual fee for drought mitigation services, and depending on their response a follow-up question was asked about higher or lower fees.

Responses found that farmers were aware of, and interested in, their environmental conditions, and the way in which these were linked to water availability. Respondents were willing to pay initial and subsequent annual fees for drought control services. Various socio-economic characteristics and environmental conditions were found to have a statistically significant effect on responses. Farmers expecting increases in profits through higher rice revenues were willing to pay more for these services, as were wealthier and more educated households who mark up their perceived benefits from drought control. In contrast, farmers living in watersheds with higher levels of forest cover and greater rainfall were willing to pay less, perhaps because they perceived less need for forest protection and were not exposed to droughts. Overall, the study found that mean annual stated WTP for drought mitigation services was between $2-3 per household, equivalent to about 10% of annual agricultural costs, 75% of annual irrigation fees, or 3% of annual food expenditures.

Case 16: Using contingent valuation techniques to value coastal wetlands in Korea 

(From Pyo, H., 2002, The Measurement of the Conservation Value for Korean Wetlands Using the Contingent Valuation Method and Cost-Benefit Analysis, Korea Maritime Institute, Seoul.)

This study used contingent valuation techniques to estimate the non-extractive benefits of conserving coastal wetlands around the Youngsan River in Korea. It focused primarily on the landscape, recreational, amenity and existence values.

The study involved a survey of more than 1,000 local residents. It elicited willingness to pay for a conservation programme designed to maintain coastal wetlands rather than develop them for alternative uses, measured through additional household taxes. Questionnaires ascertained respondents’ attitudes and perceptions of coastal wetlands, their willingness to pay a minimum or maximum tax increase, and collected information about socio-economic variables such as age, education, income, marital status and expenditures on recreation.

Correlating these variables with respondent willingness to pay enabled the study to construct a demand curve for coastal wetlands. Overall, respondents stated that they would be willing to pay almost $40 per household per month to ensure that coastal wetlands were conserved, suggesting an annual aggregate conservation value of more than $176 million. 
Case 17: A bio-economic model of wetland management interventions in Hail Haor, Bangladesh

(From Colavito, L., 2002, ‘Wetland economic valuation using a bioeconomic model: the case of Hail Haor, Bangladesh’, paper presented at Workshop on Conservation and Sustainable Use of Wetlands: Learning from the World, IUCN - The World Conservation Union, Kathmandu.)

Wetlands in Bangladesh provide a critical source of income and nutrition for millions of rural poor people. Unfortunately these habitats are being lost and their production is in decline due to over-use, increased rates of sedimentation from watershed degradation, pollution, diversion of water for irrigation, and conversion for agriculture and urban development.

The MACH project aims to develop approaches and to demonstrate sustainable management of water resources including fish, plants, agriculture, livestock, forestry, and wildlife over entire wetland ecosystems. A bio-economic model was developed to analyse the impacts of this programme, and the relative trade-offs and benefits of different wetland management alternatives, for one pilot area - Hail Haor wetland. It incorporated consideration of various wetland goods and services, including fish, other plant and animal products, pasture, transport, agriculture, recreation, water quality, flood control, aquifer recharge and existence values. The model traced the biophysical and economic impacts of different wetland management regimes on these values.

The model yielded an annual economic output of $8 million for Hail Haor. Values were also expressed in terms of the returns to different wetland goods and services, and alternative management options. Under a scenario of sustainable wetland management, increases in wetland productivity and decreases in resource degradation were recorded. This showed that project benefits were some 7.5 times higher than investment costs, and yielded a high rate of return.

Case 18: A bio-economic model of wetland management in Australia

(From Bennett, J. and S. Whitten, 2002, The Private and Social Values of Wetlands: An Overview, Land & Water Australia, Canberra.)

A bio-economic model was applied to the Upper South East of Australia and the Murrumbidgee River Floodplain in New South Wales in order to assess the trade-offs that wetland owners and local communities face when making decisions about how to use their wetlands.

The model looked at the nature and extent of the different values derived from wetlands in a range of alternative uses and management scenarios. Various wetland values were considered, including grazing, fishing, hunting, recreation, timber harvesting, water supply, drainage sink and irrigation supply and storage. Management options included combinations of improved management of existing wetlands, conversion of pasture to wetlands, revegetation, large scale adoption of farm forestry, improved hydrological management, improved grazing management and improved timber harvesting management.

The model involved tracing a number of biophysical and economic impacts and trade-offs through asking the following questions:

· What would be the biophysical impacts of changes in wetland management and environmental quality?

· What values would owners receive from their wetlands under different management regimes?

· What values would the broader community receive from wetlands under different management regimes?

· For different wetland management regimes what is the net impact on society, and which yields the greatest net social benefit?

· How can wetland owners be given incentives to adopt the management strategy identified as preferable?

The model yielded estimates of the economic benefits and costs of different management strategies to wetland owners and to broader society. It found that relatively small changes in wetland management would lead to significant changes in the environmental outputs generated by wetlands, and large changes in the economic values associated with them. However, as generating these economic benefits would also entail a significant monetary cost for wetland owners, the model also examined alternative policy options that would facilitate, induce and in some cases compel changes to wetland management. 
Case 21: Using multi-criteria to assess mangrove management options in the Philippines

(From Janssen, R. and J.E. Padilla, 1996, Valuation and Evaluation of Management Alternatives for the Pagbilao Mangrove Forest, CREED Working Paper series No. 9, International Institute for Environment and Development (IIED) London and Institute for Environmental Studies (IVM), Vrije Universiteit Amsterdam.)

The municipality of Pagbilao is located in the southern part of Quezon Province, on the island of Luzon in the Philippines. Pagbilao Bay, with its mangroves and coral reefs, is one of the richest natural marine areas in southern Luzon. Traditionally the mangroves have been exploited by local communities for minor products, but commercial fuelwood and charcoal production, as well as aquaculture developments, are rapidly leading to mangrove destruction.

This study evaluated the different management alternatives for the Pagbilao mangroves, looking at various combinations of preservation, subsistence and commercial forestry, silviculture and aquaculture. It carried out a multi-criteria analysis, combining economic, ecological and social information in order to weigh up the relative desirability of different management options. In addition to economic efficiency and value, the study took account of social equity and ecological sustainability objectives. It analysed these different criteria according to the perspectives and objectives of the different types of decisionmakers involved in mangrove management, including fishpond owners, local government, national governments and donor agencies.

The study evaluated these different criteria and objectives by combining valuation and cost-benefit analysis with other indicators and measures of efficiency, equity and sustainability. It concluded that in order to maximise economic efficiency gains, conversion of mangroves to aquaculture maximises returns. However, if sustainability and equity objectives were included, then commercial forestry would be the preferred alternative. 
(Main source: Emerton, L., Bos, E. Value. Counting Ecosystems as an Economic Part of Water Infrastructure. IUCN, Gland, Switzerland and Cambridge, UK. 88 pp, 2004)
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