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Abstract: Hydropower is one of most widely used means of energy generation. Although it is being increasingly adopted
worldwide, the impacts of hydropower development vary at local, regional, and global scales. To reduce the negative effects
and promote sustainability of hydropower development, it is essential to identify the costs and benefits of these projects, and
to determine a reasonable distribution of profits among stakeholders. The costs and benefits of hydropower development for
different stakeholders depend on the ecosystem services available to each of them. Ecological changes produce different
opportunity costs for stakeholders in terms of their livelihood and development. Thus, cost-benefit analysis is a key tool for

evaluating the sustainability of a hydropower construction project. Lancang River is a well-known international river that is
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rich in water resources. In China, it is an important energy base for the strategic objectives of the “Bonanza” and “ West-
East Gas Transmission” initiatives, with the Lancang River considered to have great developmental potential. Therefore, we
selected the Lancang River central stream hydropower development project for the present study. Evaluation indexes were
based on the availability of data and were utilized to assess the reallocation of hydropower development benefits among four
stakeholders; enterprises, migrant farmers, local government, and global beneficiaries. An index system was established to
reflect and compare the costs and benefits for the different stakeholders; data were converted into Chinese yuan for ease of
comparison. Spending costs by enterprises included construction investment and operating costs, whereas the benefits mainly
accrued from power generation. The costs for migrant farmers comprised relocation fees and income loss; benefits included
resettlement subsidies and reduced spending on electricity use. For the local government, the main cost was the lost value of
ecosystem services due to flooding, and, in addition to the environmental benefits and potential economic value of
hydropower development, the benefits included land compensation paid by enterprises. The main cost for global beneficiaries
was the lost value of ecosystem services, and the main benefit was the environmental value of alternative energy. The results
of the cost-benefit analyses were as follows. In the construction of the hydropower development, the total cost to enterprises
was 9.91 billion yuan/year, and the total benefit was 38.91 billion yuan/year. The cost for migrant farmers was 0.06 billion
yuan/year, and the benefit was 0.04 billion yuan/year. The cost for local government was 0.74 billion yuan/year, and the
benefit was 2.28 billion yuan/year. The cost for global beneficiaries was 0.51 billion yuan/year, while the benefit was 6.65
billion yuan/year. Therefore, the overall benefits of the project exceeded the overall costs in a 4.27:1 ratio. The cost-benefit
ratios for enterprises, local government, and global beneficiaries were 1:3.93, 1:3.10, and 1:13.11, respectively; thus, the
benefits of hydropower development exceeded the costs for these stakeholders. However, the costs exceeded the benefits for
migrant farmers at a ratio of 1.48:1. To maintain the farmers’ net income, enterprises, local government, and global
beneficiaries would need to increase the amount of eco-compensation paid. The results reveal that conducting separate cost-
benefit analyses clarifies the effects as well as the flow of profits derived from such projects for different stakeholders, and

can be utilized to reduce the negative impacts of hydropower developments.

Key Words: Lancang River; hydropower development; stakeholder; ecosystem services; cost—benefit analysis
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Fig.1 Location of reservoir projects on Lancang River
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Table 1 Technical indexes of reservoir project construction on Lancang River

, e RUREZE WSS e b1 e ZAET Y R
L KmARR EREAL & s PR B
5 Reservor Normal wat Capacity of Adjustable capacity Cenerati Electricity The : ¢ of
1)) eservort ormar water reservoir/ of reservoir/ CH(;:I"d g generation/ © amount ©
name level /m 10% 10% Capacity/ MW L0* KWh resettlement/ A\
m m-
1 ks 3194 0.28 0.1 129 6.36 80
2 E4p)a 3146 0.23 0.007 120 5.97 98
3 k5t 3104 0.92 0.12 240 12.64 179
4 ik 3054 9.67 3.34 1000 52.34 567
5 e 2895 36.68 23.49 2100 104.67 2024
6 ok 2265 17.98 6.72 1800 82.42 3478
7 550 1943 2.65 0.37 1200 57.5 1159
8 HE 1818 0.75 0.14 420 19.52 549
9 fte 1735 13.36 2.58 1400 63.73 4978
10 B 1619 16.7 8.28 1900 85.78 2721
11 KA 1479 — 0.51 800 38.4 2211
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Table 2  Index assessment system of main stream hydropower development projects’ economic impacts on Lancang River for

different stakeholders
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Table 3 Cost-benefit evaluation result of main stream hydropower development project on Lancang River for different stakeholders
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