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River Basin. Master thesis in Sustainable Development at Uppsala University, 41 pp, 30 ECTS/hp 
 
Abstract:  
China’s consumption of electricity is increasing with its economic development. Although the main supply of 
electricity power is still coal, the government has recognized the importance of renewable energy and energy 
transition. China officially made a pledge of carbon emission reduction after the Copenhagen conference and 
enhanced its efforts to promote the environmentally sustainable alternatives to coal-fired power plants. 
Hydropower is the central of this strategy to achieve sustainable energy production.  
 
Due to the ecological and social influences, the 13 dams concentrated on the Nu River have caused a fierce 
debate over the past decade. Premier Wen even halted twice the project in 2004 and 2009. However, faced with 
increasing energy demand and Copenhagen commitment for carbon emission reduction, hydropower 
development remains a top priority and the 12th Five-Year plan will continue the construction of the Songta 
Dam on the Nu River. The other four dams including Maji, Yabiluo, Liuku and Saige should undergo orderly 
preparation as well. Thus this thesis aims to evaluate to what extent has China’s decision to build large dams on 
Nu River taken sustainable development into serious consideration under the seven priority strategies policy 
framework of World Commission on Dams. The study finds out that China’s decision to build dams considered 
the environmental and social issues, but when it comes to population and displacement issues, more efforts of 
implementation are needed and the process of benefits sharing and getting acceptance as well.  
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Chen, H., 2013: Sustainable Development in China’s Decision Making on Large Dams: a case study of the Nu 
River Basin. Master thesis in Sustainable Development at Uppsala University, 41 pp, 30 ECTS/hp 
 
Summary:  
By using the Framework of sustainability of large dams from World Commission on Dams, all the seven 
priorities have been analyzed above to minimize the adverse social and environmental impacts and maximize the 
economic benefits. When it comes to the sustaining rivers and livelihoods and comprehensive option assessment, 
China’s decision and policy has seriously taken into consideration the adverse social and environmental impacts 
in the past ten years and thus finally announced the alternative hydropower project of five dams. Five dams are 
comparatively far from the world heritage area and avoid the area with severe risk of seismicity. The dams will 
have impacts on the migratory fishes, but only two specimens of one kind were found in the Nu River. Several 
types of fishes are rare and endemic rapids fishes in the Nu River will be influenced, however, they can also live 
in the tributaries. When it comes to seismicity worries, fault zone in Nujiang actually is not continuous but 
intermittent, thus the dams could avoid the fault lines.  
 
Moreover, China did consider the issue of addressing existing dams but the scope needed to be broadened and 
the efforts needed to be made over the long run. Last but not least, China still did not do well in the population 
displacement related issues, such as gaining public acceptance, recognizing entitlement and benefits sharing, and 
ensuring compliance. It was hard to recognize the rights and safeguard entitlement due to the fact that property 
rights in China were sort of opaque and changing. Affected people were not fully informed and consulted at all 
the steps, and there was no process of negotiation in the case of Liuku dam. The new resettlement policy in 2006 
greatly improved the compensation standards and situation of resettles but compliance and implementation 
needed to be further enhanced. The key failure of ensuring compliance is the decentralized model of legislations 
without observation and lack of accountability. An independent review panel at the local level with the 
participation of stakeholders could avoid the mismanagement of the resettlement issues.  
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1. Introduction 
1.1 Sustainable Development  

"The concept of sustainable development does imply limits, not absolute limits but 
limitations imposed by the present state of technology and social organizations on 
environmental resources and by the ability of the biosphere to absorb the effects of 
human activities. But technology and social organization can both be managed and 
improved to make way for a new era of economic growth." – Brundtland Report: Our 
Common Future (World Commission on Environment and Development, 1987) 

 
Anxiety and unease emerged after the publication of the book “Limits to Growth” (Meadows et al., 
1972). This was due to the notion that the biosphere was at risk of sustaining life from the unlimited 
consumption of natural resources and that there was a dilemma between environmental protection and 
economic development in poor countries. The examination of the inter-connection between 
environment and development was most widely recognized in the Brundtland Report released by 
United Nations in 1987. It stated: “sustainable development is development that meets the needs of the 
present without compromising the ability of future generations to meet their needs” (World 
Commission on Environment and Development, 1987). This definition captured the spirit of 
sustainable development, and therefore countries, communities and societies could strive to balance the 
ecological capacity of nature resources and development of human beings in the long run.  
 
In 1992, the United Nations Conference on Environment and Development (UNCED), also known as 
Earth Summit or Rio Summit, which took place in Rio de Janeiro, remarkably brought together heads 
of state, senior diplomats, government officials and thousands of nongovernmental organizations 
(NGO) representatives. During the conference, a range of definitions, requirements and complementary 
principles of sustainable development have been adopted. The 1992 Earth Summit also endorsed to the 
broad conventions on climate change, biodiversity, desertification and etc, which was a magnificent 
moment of common faith in multilateralism towards sustainable future. Useful values and principles of 
the strong sustainability can be found under the ethical framework of the Earth Chapter, which was the 
outcome of the Earth Summit. Moreover, Agenda 21, also the product of the Earth Summit, is a 
voluntarily implemented action plan of the United Nations in relation to sustainable development from 
the 21st century, and also it was recognized that global environmental protection could not be achieved 
without consideration for economic and social aspects (United Nations, 1997). The balancing goal of 
social progress, economic growth and environmental consideration, are also emphasized in Principle 4 
of the Rio Declaration that environmental protection shall be an integral part of development to achieve 
sustainable development (United Nations Conference on Environment Development,1992).  
 
In recognition of the importance of the Earth Summit, Rio +20 Conference took place in Rio de 
Janeiro, which aimed to reunite the commitment of countries in 2012. The institutional framework of 
sustainable development was strengthened in the report The Future We Want that it is vital to promote 
the balanced integration of the three dimensions of sustainable development (United Nations General 
Assembly, 2012). 
 
1.2 Energy and Sustainable Development 
Energy is closely linked to human well-being and prosperity across the world. From cars to computers, 
water heating and air conditioning, energy constitutes a critical part of our daily life. Energy 
development, which can be interpreted as increased provision and utilization of energy service, is a 
fundamental component of boosted social and economic development (Toman & Jemelkova, 2003). 
Besides our daily life benefits from energy, agriculture, manufacturing, transportation, construction, 
health and social services also depend on the access to energy. The critical role of energy in the 
development process was also recognized in the outcome of the Rio+20 conference in 2012 (United 
Nations General Assembly, 2012) that access to sustainable modern energy services helps to eradicate 
poverty, save lives, improve health and supplies basic human needs.  
 
There is a close correlation between an inadequate supply of energy and poverty. It was estimated that 
more than 1.3 billion people, approximately one in five globally, still did not have the access to 
electricity, and almost all of them live in developing countries (International Energy Agency, 2011). 
Meanwhile, about 2.6 billion people relied on solid fuels such as wood, coal, and charcoal for 
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subsistence, which caused emphysema and other respiratory diseases and killed approximately 1.5 
million people annually, therefore the access to electricity must be environmental and socially 
sustainable (World Bank, 2013). Moreover, the population growth, urbanization, and its increasing 
demands for more food, goods and services have put enormous challenges to the energy supplies and 
energy structure, which was dominated by fossil fuels nowadays. When energy supplies are 
insufficient, employment is hindered. There will certainly be an abundance of health issues, lack of 
goods. Hence economic growth will be stunted and poverty will remain. Therefore energy supplies 
must be sustainable and diverse.   
 
1.3 Renewable Energy for Sustainable Development 

“We recognize that improving energy efficiency, increasing the share of renewable 
energy, cleaner and energy-efficient technologies are important for sustainable 
development, including in addressing climate change.” – Rio+20 UNCSD (United 
Nations General Assembly, 2012) 

 
As energy is the driver for development, sustainable energy is the stimulus for sustainable 
development. The importance of sustainable energy was emphasized by the outcome report from Rio 
+20 (United Nations General Assembly, 2012): “We note the launching of the initiative by the 
Secretary General on “Sustainable Energy for All”, which focuses on access to energy, energy 
efficiency and renewable energies and through this, helps eradicate poverty and leads to sustainable 
development and global prosperity.” It was also written in the action plan of Agenda 21 (United 
Nations Environment Programme, 2013) that renewable sources of energy should be encouraged to 
change consumption patterns. The distinguishing feature of renewable energy is that it is inexhaustible 
and thus a critical part of sustainable development.  
 
Among the renewable energy resources, hydroelectric power is the only renewable energy that can be 
used for large-scale production to achieve environmental, social and economic development (Boting, 
2011). The World Summit on Sustainable Development in 2002 specified that hydropower should be 
promoted and developed as stimulus to increase the share and use of renewable energy all over the 
world (Schumann et al., 2010).  
 
Hydropower is shown to have a wider scale range of electrical output and much higher efficiency 
(80%-90%) compared to other renewable energy resources (Table. 1). Thus it can play a strategic role 
in energy transition and renewable energy promotion. Besides, hydropower can effectively store 
energy, is less climate-dependent and less unpredictable than other renewable energy resources such as 
biomass, solar and wind power. Therefore, under the circumstance of climate change, hydropower 
should be given priority to develop for the sake of national energy security. The multi-services 
provided by the hydropower development and its technical advantages could be driving forces for 
local, regional and national development, and a catalyst for sustainable development. 
 
Table. 1.  Main Characteristics of Different Technologies (World Energy Council, 2004) 
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Note: MWe means megawatts of electrical output 
 
1.4 Economic Benefits of Hydropower 
Without the recognition and equitable share of economic benefits, sustainable development can not be 
achieved. For this reason economic considerations play an important role in the decision-making 
processes of hydropower projects.  
 
Cost and benefit analysis is a decision support tool in the economic appraisal of hydropower projects 
and also the key to the sustainable development of dams. Hydropower is more economically efficient 
than other renewable energy resources when it comes to the average system levelized cost. System 
levelized cost is often regarded as an appropriate summary measure of the overall competiveness of 
various power generating technologies. The value shows the cost of using per-kilowatt hour (kWh) unit 
of hydropower, taking into account the capital costs, operational and maintenance cost, fuel cost and 
etc over the certain assumed life time (U.S. Energy Information Administration, 2013). It can vary 
regionally and also influenced by the future technology.  In the table below, the levelized cost for each 
energy technology is evaluated and it shows that hydropower has one of the lowest levelized costs 
while solar thermal and solar PV have the highest levelized costs. Geothermal and wind power also 
have economic advantage, but they both greatly depends on the geographical location and weather 
condition. Moreover, while wind power has the lowest levelized cost, wind power is highly variable 
and unpredictable (U.S. Energy Information Administration, 2013).  
 
Table. 2. U.S. Average Levelized Costs (2011$/megawatthour) for Plants Entering Service in 2018 (U.S. Energy 
Information Administration, 2013) 

Plant Type Advanced 
Coal * 

Natural 
Gas 
fired* 

Advanced 
Nuclear Geothermal Biomass Wind Solar PV* Solar 

Thermal* Hydro 

Average 
Levelized 
Costs  

123 104.6 108.4 89.6 111 86.6 144.3 261.5 90.3 

Notes: Advanced Coal* means a technology with greater efficiency and lower emission compared with 
conventional coal, whose cost is almost in the middle of the coal cost range; Natural Gas fired* means the 
Advanced Combustion Turbine Type of Natural Gas Fired, whose cost is almost in the middle of the natural gas 
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fired cost range; Solar PV* means solar photovoltaic, a technique of directly transforming solar radiation into 
current electrical power by using semiconductors that display the photovoltaic effect; Solar Thermal* means  a 
technology of harnessing solar energy for thermal energy (heat).  
 
Limitations are also inherent in the methods used for cost and benefit analysis that only those 
components with market value can be identified. Thus, many social and environmental costs are not 
considered and benefits are underestimated due to the limitation in assigning them economic value.  

2. Background of the Study 
2.1 Power Demand from China’s Economic Development 
China is the largest energy consumer in the world nowadays, and one of the key drivers is the fast 
economic growth. During the past 13 years, China’s gross domestic product (GDP) has continuously 
kept increasing at an annual rate of above 8% except during 2012 which was recorded to keep the 
slowest pace of 7.8%. On par with the sluggish economic development, China’s electric energy 
consumption growth also slowed down for the second and third quarters and then returned back to 
7.45% in the last quarter in 2012 (Xinhua News, 2013). At the government’s annual legisltive session 
held in March, 2013, the year 2013’s GDP growth was set at 7.5% in order to leave room for economic 
transformation. Also, China’s new president Xi Jingping expressed at the ongoing Boao Forum for 
Asia (BFA), that despite these numbers, China’s development was concerned to be generally in good 
condition and development would be maintained at a relatively high economic growth rather than super 
high growth rate (Business Standard, 2013). This means that China will keep its high energy 
consumption and fast economic growth with more attention paid to the quality of economic 
development and more efforts towards sustainable development.  
 
Moreover, although China is the second largest economy, the per capita GDP is far behind many other 
countries. There is a necessary trend to maintain the economic growth and the large power demand if 
China wants to achieve the goal of building a moderately proserous society by 2020 delivered by ex-
President Hu and fullfill the vision of Chinese Dream newly declared by the new President Xi. 
Furthermore, due to the large energy demands and limited power generation, the power-limiting 
measures such as cutout of the power distribution occurred many times in some regions of China and 
caused a lot panic and controversy in the past few years. Thus apart from the urgency and trend of fast 
economic development, power generation is also tremendously required for the sake of domestic 
energy security and peace.  
 
2.2 China’s Energy Resources and Use 
China had the most installed generating capacity in the world year 2011, measuring at 1,073 gigawatts 
(GW) (U.S.Energy Information Administration, 2012). When it comes to the reserves or the 
exploitable resources, hydropower from China ranks the first in the world, while its power from coal 
ranks in 3rd place, oil in 12th and natural gas in 22th (Dong, 2006). 
 
The current power generation in China mainly relies on traditional primary energy resources, such as 
coal. From the Figure 1, in 2010, thermal resources (coal, oil and gas) supplied 80% of all the 
electricity generation in China, while hydropowerwas was second with a proportion of 17%. Nuclear 
power accounted for 2% and wind power contributed to 1% of the country’s electricity production, 
which reflected a clear structure of energy use in China. At the end of 2010, China had an electrictiy 
generating fleet of 962 GW installed capacity composed of 706 GW thermal generation, 213 GW 
hydropower generation, 31 GW wind power, 11 GW nuclear power and 0.2 GW solar PV power. 
Hydropower can play a strategic role in energy transition and renewable energy promotion due to the 
fact that it can effectively store energy for more diffuse, weather dependent and unpredictable 
renewable energies such as solar and wind.  
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Figure. 1. China’s Electricity Production Mix, 2010 (kWh) (Deutsche Bank Group, 2011) 
 
China is relatively abundant in coal resources and was the world largest producer and consumer in 
2011, providing the third largest coal reserves behind the United States and Russia globally. However, 
the per capita amount is only 45% of the average level. Most reserves are situated in the north and 
northwest of China, which increases the cost of transporting energy to the coastal cities. The issue of 
environmental pollution caused by coal combustion is hard to resolve, for example, combustion of each 
ton of raw coal will release 2.49 tons of Carbon dioxide (CO2), 0.08 tons of Sulfur dioxide (SO2), 0.04 
tons of Nitrogen oxide (NO), and 0.68 tons of flying ash (Lu, 2004). This will negatively affect the 
mining areas with ecological environmental destruction. Besides, workers in the coal pits always under 
the threats of severe disease, not to mention the thousands of people who died in the mining accident in 
China every year. However, the structure of coal resources as major source of energy production is so 
crucial that it would be devastating if only a minor decrease would occur. Therefore clean coal 
technology measures should be promoted in the predictable future, such as improving the combustion 
technology, expediting the use of circulating fluidized beds, and etc.  
 
China is in lack of petroleum, the per capita amount of which is only about 10% of the global level. It 
is mostly used as fuel for cars, planes, ships and raw materials for industry, which is not recommended 
for power generation. China is also in lack of natural gas resources, the per capita amount of which is 
only about 5% of the global level. Although China was the fourth-largest consumer of natural gas and 
second-largest consumer of oil and liquids in 2011, it is still improper to use it for power generation. 
Considering the national energy security, it is not proir choice if the energy resouces have to rely on 
import. 
 
Nuclear power industry started late and thus only accounted for 2% of total electricity generation in 
2010. Although nuclear power was regarded as high effective energy source, China renewed its interest 
in hydropower, faced with the Japanese Fukushima nuclear meltdown in March 2011 (Chen, 2011). 
China suspended approvals of nuclear plants after a tsunami destoryed the Fukushima plant's power 
systems and caused diaster. But after one year, China was ready to approve new nuclear power plant, 
ending the meratorium after Fukushiam, and it was estimated by the mid-2012, China had 15 operating 
reactors with nearly 13 GW, and 26 more reactors under construction with about 29 GW (U.S.Energy 
Information Administration, 2012). 
 
Wind, solar and biomass are clean and renewable energy resources. However, the utilization and 
storage technology is still in the process because of their low density and efficiency in energy 
transformation and high weather dependence. It is still hard for them to play a vital role in the power 
generation industy and put into big production in the near future. China should speed up scientific 
research and technology advancement. Undoubtedly, there will be plenty of space and effort put in the 
future for wind, solar and biomass development.  
 
Water resource is relatively abundant in China. Hydropower is permanent, endless and easy to store as 
long as water keeps circulating on the earth. Therefore many countries in the world give priority to 
hydropower development. The hydropower sector in China is the most well-developed renewable 
energy resource, which contributed to 20% of the total electricity production in 2010 and 22% in 2011 
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(Ecoseed, 2013). However, China still have huge potential to develop as compared with other 
hydropower-rich countries like Norway, Japan and Canada.  
 
2.3 China’s Energy Strategy till 2015 
Looking back at China’s 11th Five Year Plan from 2005 to 2010, reduction of energy consumption per 
unit of GDP almost realized its target of 20%, with the actual number of 19.1% based on the 2005 
level. At the same time, reductions of chemical oxygen demand (COD) and SO2 were 12.45% and 
14.29% seperately, which was seen as a great performance when confronted with the target of 10% 
(Horii, 2012). Moreover, in the Copenhagen Conference in December of 2009, China has committed to 
reduce its CO2 emissions per unit of GDP by 40% to 45% from 2005 levels and use non-fossil fuels for 
about 15% of its energy (Natural Resource Defense Council, 2013). Thus under its current 12th Five-
Year Plan (2011-2015), strategies for reducing demand and expanding supply is recommended for the 
energy sector. To step further, China’s optimistic energy consumption target for 2015 is limited under 
4.0 billion tce (tons of coal equivalent), 0.1 billlion tce more than the target made in 2011. There will 
also be major expansions in coal extraction, unconventional natural gas, large hydro, nuclear and 
renewables. In the context of the current Five-Year Plan, the central government has imposed several 
mandatary and binding greener energy target in particular:  
 
Target 1: Reduce the energy consumption intensity of the economy by 16% (binding): In order to 
realize the control of both energy consumption intensity and total consumption amount, energy 
consumption per unit of GDP will be reduced by 16% compared with the amount of 2010. Expectedly, 
overall energy efficiency should be raised to 38%, standard coal consumption for power should be 
reduced to 323g/kWh, and the total annual energy consumption should be controlled under 4 billion 
tons of coal equivalent and etc (State Council, 2013);  
 
Target 2: Increase percentage of non-fossil energy usage in primary energy consumption to 11.4% 
from 8.6% in 2010 (binding): In order to optimize the energy structure of China, 11.4% of the 
country’s primary energy needs will be served by non-fossil fuel sources, comprising nuclear power 
and renewable sources, including hydropower, wind power, solar power and biomass power. The 
installed capacity of non-fossil fuel power generation will be expcted to arrive 30%. Nature gas share 
of primary energy consumption will be expected to increase to 7.5%, while the proporation of coal 
consumption will go down to roughly 65%. The specific hydropower target is expected for an 
incremental 70 GW of installed capacity by 2015. Such an expansion would need substantial 
investment and result in an approximate expected total 290 GW of installed hydropower capacity (State 
Council, 2013);  
 
Target 3: Cut the carbon emission per unit of GDP by 17% (binding): For the sake of environment and 
ecological protection, CO2 per unit of GDP shall be reduced by 17% compared with the amount of 
2010 (Houser, 2013). Meanwhile, the emission of SO2 and NO should both be cut down to 1.5 g per 
kWh generated coal power. Moreover, the PM 2.5 emission intensity should be decreased by more than 
30% (binding).  
 
The detailed proposals includes quite a few plans and targets designed to optimize the energy structure, 
raise percentage of non fossil fuels, consolidate the coal industry, further upgrade the large 
hydropower, and set up a coastal nuclear development zone. 
 
2.4 Hydropower Development in China 
With its vast mountain ranges and numerous rivers, China is bestowed with an abundant water energy 
resource. Topography drives water flows and provides tremendous hydropower potential. From the 
Himalayan hills and the foothills on the Qinghai-Tibetan Plateau, the sources of the Brahmaputra 
(Yaluzangbu), Jinsha, Mekong (Lancang), and Salween (Nu) rivers originate from this area and flow in 
a southern direction towards the South China Sea, while the Yellow River (Huang He) and Yangtze 
(Chang) generally stretches down eastward before arriving the East China Sea (Deutsche Bank Group, 
2011). Due to the numerous river beds in this area, southern regions, especially Sichuan and Yunnan 
provinces can benefit from the considerable melt water resource from the Qinghai-Tibetan Plateau and 
the Himalayas. 
 
China set up its first hydropower station as early as 1912 (Shilong Dam in Yunnan Province), but the 
actual exploration and development of hydropower began in the 1950s due to the delay of 
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industrialization process and economic development. As part of the Three Gorges Dam planning and 
research process, a nationwide assessment of China’s hydropower resources were carried out in 2003 
and it was estimated that the theoretical maximum hydropower installed capacity of the country 
reached 694.4 GW, of which, 541.6 GW was thought to be technically feasible and 402 GW of which 
was regarded as economically exploitable (Huang & Yan, 2009). Therefore, the overall installed 
capacity of hydropower accounted for 36% of the technically feasible hydropower resources, which 
was rather low compared with other countries, such as US (82%), Japan (84%), Canada (65%) and 
Germany (73%), not to mention, French, Norway and Italy (all over 90%) (Zhang F. , 2011). With the 
largest hydropower resource, China will at least take the economically exploitable hydropower 
resources as a moving target.   
 
2.4.1 Opportunity for Hydropower Expansion 
As illustrated in Table 3, China’s regions are imbued with different hydropower resources capacities 
and about 77% of China’s economically exploitable hydropower resources are situated in the southern 
part (includes Southwest and Mid-South), due to the variance of water availability. Penetration rate is 
calculated as hydropower installed capacity in 2009 relative to the economically exploitable resources 
identified in the 2003 survey. As shown in the Table 3, mid-South and east China remain the regions 
with the highest penetration ratios, which means hydropower resources are fully developed in these 
two areas. Also, North China is the area with deployment to potential ratio of 69%. Meanwhile, 
Southwest, Northwest and Northeast China remains the regions with significantly undeveloped 
hydropower resources, and the opportunities for growth and exploration are very large. Overall, 
China’s hydropower installed capacity by 2009 accounted for 49% of all the hydropower economically 
exploitable resources identified in the 2003 survey, and thus it can be seen that the development level 
of China in hydropower is far behind other countries also with abundant water resources, such as Japan 
and Canada and etc. There is a big opportunity for hydropower expansion in the Southwest, Northwest 
and Northeast regions.  
 
Table. 3. Provincial Hydropower – Opportunity for Expansion 

 Hydro Economically Exploitable Resources Hydro Power Installed 
Capacity 

Development 
Penetration (2) 

Region (1) 
2003 

Survey 
(GW) 

% 1981 Survey 
(GW) % 2009 (GW) % % 

National 402 100% 379 100% 196 100% 49% 
Southwest 327 59% 232 61% 65 33% 28% 
Mid-South 74 28% 67 18% 72 37% 98% 
Northwest 48 12% 42 11% 19 10% 40% 
East China 22 5% 18 5% 28 14% 130% 
Northeast 14 4% 12 3% 6 3% 45% 
North China 8 2% 7 2% 5 3% 69% 
 
Source: National Bureau of Statistics of China, Hailun Huang and ZhengYan (Huang & Yan, 2009) op.cit.page x 
and DBCCA analysis, 2011 

1) Southwest (Tibet, Sichuan, Yunnan, Chongqing and Guizhou); Mid-South (Henan, Hubei, 
Hunan, Guangxi, Guangdong, Hainan); East (Anhui, Jiangxi, Shandong, Jiangsu, Shanghai, 
Zhejiang, Fujian, Taiwan); Northwest (Shannxi, Ningxia, Gansu, Qinghai, Xinjiang); 
Northwest (Heilongjiang, Jilin, Liaoning) 

2) Penetration rate is calculated as hydropower installed capacity in 2009 relative to the 
economically exploitable resources identified in the 2003 Survey undertaken as part of the 
Three Gorges Dam development process 

 
2.4.2 National Resettlement Policy for Large Dams 
National resettlement policy for large dams can be divided into two parts, the compensation and 
resettlement policies and late-stage support policies. During the time period from 1950 to 1990, China 
constructed more than 80000 new reservoirs with around 300 major dams. As a result, these dam 
constructions brought about a dramatic increase in the displacement in China, which were guided by 
the national land administration laws and regulation. The first law of National Construction Land 
Acquisition Measures was announced in 1953, involving all the principles and regulations of land 
acquisition, demolition, displacement and resettlement in detail. Throughout the years, these 
regulations have been revised six times. In order to meet the changing social and economic 
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environment, this Land Administration Law was modified five times, separately in 1958, 1982, 1986, 
1998 and 2004. Also, confronted with the increasing social concerns for the dam induced resettlement, 
the “Regulations on Land Acquisition Compensation and Resettlement for Construction of Large and 
Medium Scale Water Conservancy and Hydropower Project” were introduced in 1991 and updated 
again in 2006 as specific supplementary laws for the land administration laws (Wilmsen, 2011). Both 
1991 and 2006 Regulations were remarkable moments in the Chinese history of resettlement policy 
with special attention paid to large dams, and they both regarded resettlement as development 
opportunity. In the 1991 Regulation, the minimum compensation standards for farmland were 
equivalent to the amount of 1953 Land Administration Law while the maximum compensation 
standards were boosted to 20 times Average Annual Output Value (AAOV), according to the practical 
condition. After the revision and announcement by the State Council, 2006 Regulations stipulated that 
displaced people could get the minimum compensation standards for farmland of 16 times AAOV and 
should not exceed 60 times AAOV, making great progress in the remuneration levels (Tilt, 2012).  
 
In addition to the regulations on the compensation and resettlement, the State Council also released the 
“Late-stage Support Policies of Large and Medium Scale Reservoirs” in 2006, which added an annual 
post-relocation fund of 600 RMB (US$95) per capita for 20 years for the displaced people since 1st of 
July, 2006 (State Council, 2006). It aimed to properly resolve the subsistence and living difficulties of 
the displaced people and promote the economic and social development of the reservoir area and the 
resettled area. The qualified people for support include all the rural displaced people due to large and 
medium-sized reservoir, no matter they were already displaced or is to be displaced. The fund should 
be given directly to the displaced person or it is also feasible to carry out the late support programs. 
Moreover, the fund will be sustained by increasing the unified tariffs. Actually there were other late-
stage support policies released before, such as the maintenance fund released in 1981, remaining 
problems fund released in 1986 and updated in 2002, and the first version of late-stage support fund of 
250-400 RMB (US$40-63) per capita for 10 years, released in 1996.  
 
Thus, since last decade, quite a few national regulations and policies on resettlement for large dams 
have been introduced or updated to improve the overall resettlement situation and properly resolve the 
subsistence and living difficulties of the displaced people. The compensation standards have been 
raised many times and also to a higher level. The various fund of late stage support also greatly 
promoted the social and economic development of the reservoir region and resettled region. However, 
all these policies rely on implementation and there is big room for improvement of the late support 
programs and compensation.  

3. Methodology and Theory 
3.1 Research Question 
Due to the ecological and social influences, the 13 dams concentrated on the Nu River have caused a 
fierce debate over the past decade, which led to the project being halted twice by Premier Wen, in 2004 
and in 2009. However, faced with increasing energy demand and the Copenhagen commitment for 
carbon emission reduction, hydropower development remains a top priority, and the 12th Five-Year 
plan will continue the construction on the Songta Dam on Nu River. The other four dams, including 
Maji, Yabiluo, Liuku and Saige should undergo orderly preparation as well. This raises the question at 
hand: to what extent has China taken a sustainable development framework into consideration in its 
large hydropower dam projects on the Nu River? This question will be evaluated and examined under 
the World Commission on Dams (WCD)’framework of sustainability of hydropower development.  
 
3.2 Research Methodology 
Qualitative case-study methodology offers tools for researchers to carry out an intensive study of a 
specific individual or specific context. The research aims to examine the role of sustainable 
development in China’s decision to build large hydropower dams. This type of explanatory case study 
would be used in evaluation language, linking implementation and effects if presumed causal links in 
real life interventions were too complicated for the survey or experimental methods (Baxter & Jack, 
2008).  
 
The methodology will be comprised of three levels. First, what is the feasibility of constructing large 
dam projects in the Nu River basin and what factors govern China’s decision making process? 
Secondly, what are the environmental, social and economic conditions of the Nu River basin and the 
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potential effects on these elements once the dam is completed? Finally, what approaches can be 
adopted to promote and genuinely advance sustainable considerations in hydropower decision-making 
on the Nu River Basin? The research methods will consist of a literature review and the data and 
information sources will be mainly secondary, with a few primary sources as well.  
 
A process-tracing approach is also applicable in the analysis. The term was introduced in a few ways 
by Alexander George in the 1960s and it has since garnered wide appeal for use in studying decision-
making process. Process-tracing is more similar to the pattern model of explanation rather than a 
statistical or quasi-experimental analyzing method of causal processes (Fox, 2000) Thus, process 
tracing requires researchers to synthesize small pieces of clues or evidence into a pattern. The selection 
of added clues primarily depends on their relationship with the previous pattern or structure and the 
growth of the structure directs the search for new clues to fit in the pattern. In the case studies, a stream 
of behavior through time is always more interesting than single bits of behaviors and the pattern model 
of explanation can clarify this stream of behaviors as well as the final result (George & McKeown, 
1985).  
 
Here, the process-tracing approach is used to explain the changing dynamics of these Nu River dam 
projects and can offer insight into large dams’ decision making on Nu River in China. Process tracing 
approach is critical in this paper to show progress of the domestic political opportunity structure in 
China and the influence of its advocacy. The concept of “political opportunity structure” is defined as 
“the set of social and institutional variables that are likely to affect the development of collective 
action” (Diani, 1995). The relative openness or closure of the domestic and international political 
opportunity structure is decided or examined by the participation of formal and informal institutions 
and their non-state actions and influence (Fu, 2009). The degree of openness is quite mercurial, and 
changes over time. In the case of hydropower development on Nu River, both the domestic and 
international political opportunity structure is thought to be relatively open due to the fact that domestic 
activists have carried out many activities to influence the decision making of the central government 
(Fu, 2009).  
 
Moreover, the process-tracing approach carefully examines the chronology of events and demonstrates 
that the independent variables produce outcome in the dependent variables. The outcome in the 
dependent variables could be examined by the effectiveness of the informal or formal institutions’ 
advocacy on the controversial hydropower projects, which in this case, chiefly refers to the extent, 
central government decision making is influenced on large dam projects. Meanwhile, such change 
could be divided into various levels such as postpone, scaling down, canceling, etc. Therefore, this 
approach is suitable to analyze the critical issues and various variables in the decision making process 
for this particular issue.  
 
3.3 Case Selection 
There are at least three sets of reasons for selecting hydropower project on Nu River for case study. 
Firstly, China is one of fastest growing economies of present world with tremendous energy demands 
and limited energy resources. Thus, sustainable energy production is extremely important for achieving 
sustainable development goals in China. Having the largest potential of hydropower resources in the 
world, there is no doubt that China will continue building large dams to meet its rapidly increasing 
energy demands.  
 
Secondly, there is not much analysis available on China’s hydropower development and decision-
making process. With more attention paid to the environmental and social influences, it will be quite 
useful to examine whether China did take sustainable development into the decision making of 
hydropower development. There have been great changes and progress of the national resettlement 
policies and late stage support funds, however the implementation and standards need to be examined. 
With the domestic political opportunity structure become open in the case of Nu River, NGOs will play 
more important roles in the decision making of large dams.  
 
Last but not least, Nu River is the least exploited river in China with much attention and discussion 
concerning environmental and social aspects over the last decade. Nu River area is the most culturally 
and biologically diverse region, including the world heritage areas and people in the Nu River area are 
also socioeconomically vulnerable. Thus, it is important to carry out research on hydropower 
development on the Nu River. 
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3.4 Scope & Limitation 
The Nu River originates from the Qinghai-Tibet Plateau, runs through the Tibet, the province of 
Yunnan and then flows through Burma and Thailand, known as Salween River before entering the 
Andaman Sea. When it comes to scope, the researcher only examines and studies dam management on 
the Chinese side of Nu River instead of the whole Salween River. Moreover, more attention and 
discussion have been focused on the dams, which are more than planning stage. The limitation is that 
materials from onsite or local are not available and the study mostly depends on the desk study. Also, 
the researcher does not have access to some of the informal official reports or data.  
 
Due to the fact that no dam has been finished and only one small village of around 411 people has been 
relocated, there is limited information about the resettlement situation of Nu River and the researcher 
only got some survey reports from the NGOs, such as Green Earth Volunteers and etc. Although the 
resettlement process and situation is only about 411 people in a small village, it may provide 
experience or lessons for the developers and governments to consider and thus improve the 
resettlement of other dams. When five of the thirteen dams are built, more practical information about 
the potential impacts, resettlement information and compensation standards will be available for 
reference.  

4. Theoretical Framework: Sustainability of Large Dams 
4.1 History of Large Dams’ Development 
The International Commission on Large Dams (ICOLD) has given the most recently, yet widely 
accepted definition of large dams as being over 15 m high or between 10-15 m high with a reservoir 
exceeding one million cubic meters or the crest length more than 500 meters (Kumar, 2008). Besides, 
classification of large dams according to installed capacity has also led to concepts such as “small 
hydro” and “large hydro”, but there is no global consensus on size categories. For example, according 
to the report of International Energy Agency, the installed capacity of large dams is defined as more 
than 50 megawatts (MW) in China (International Energy Agency, 2012).  
 
The rise and global expansion of large dam construction is definitely a phenomenon of the 20th century 
and more than 90 percent of large dams were built in the past forty years (Mermel, 1994). Meanwhile, 
the trajectory of large dam construction also spreads from a small number of river basins to 
transnational river basins all over the world. Thus, the complex set of relationship between the 
changing dynamics surrounding large dams and development needs to be better understood, examined 
and broadly analyzed. Transnationally united proponents of large dam projects enforced their 
connection with the formation of the ICOLD, which was set up by a group of engineers, experts, 
builders, officials, bureaucrats and etc in the early years. The World Bank also used to come out as the 
foremost multilateral development agency and took the lead in large dams building and expansion 
(Mason & Asher, 1973). Moreover, with the growth of private dam industry and other development 
aids, the spread and legitimacy of large dam building was promoted. Meanwhile, other multilateral 
organizations, such as the Food and Agriculture Organization (FAO) and UN Development Program 
(UNDP) also played vital role in this process (McCully, 1996). 
 
It was estimated that by the year 2025, 1.8 billion people would be faced with the absolute water 
scarcity and two-thirds of the global population would be plagued by water stress (UN Water, 2013). 
Conflicts over water usage and utilization incredibly hindered the large dam development and the 
average number of large dams completed worldwide started to decrease sharply since 1970. 
Exacerbated by the slump of hydropower development, there is growing anxiety for fossil fuel’s 
contribution to global warming and tremendous energy needs. Thus on one hand, there is influential set 
of large dam interests and institutions, and on the other hand, the need for water and energy leads to 
more challenges. 
 
From the book, four main types of arguments were provided to explain this confusing trend: technical, 
financial, economic, and political (Khagram, 2004). The technical argument emphasizes the 
diminishing possibility of sites for large dam construction to explain the global decline of completion 
rate. Financial and economic factors, which accounts for the decline in large dams, are the inadequacy 
of feasible funding and the other conventional alternatives of energy production with lower cost, such 
as natural gas power plants. These technical, financial, and economic factors have hampered the large 
dam development, but there is still more story to tell.  
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Political-economic dynamics have also considerably promoted the decline of financial advantages and 
viabilities of the large dams. Many people and NGOs have protested against large dams, which caused 
time overruns and cost overruns (Pope, 1996). Costs have also greatly risen up due to the fact that more 
investigation about environmental and social impacts has been required and compelled to carry out 
(Bank, 1996). Furthermore, the success of early anti-dam campaigns encouraged more national 
environmental movements in North America and Western Europe during 1950s and 1960s (Palmer, 
1996). The decreasing opportunities of building dams in the first world have led to that approximately 
two-thirds of the large dams built in the 1980s and three-quarters under construction during the 1990s 
were in the third world (Brown, 1995). However, since the 1970s, environmental NGOs (ENGOs) from 
the industrialized countries have grown up to focus their efforts on the halting of large dam 
construction all over the world. Meanwhile, the local people, grassroots groups, institutions and 
domestic NGOs in the rest of the world have gradually enhanced their own capacity to reform or block 
the completion of large dams, and many of them are guided and assisted by the foreign supporters. The 
changing dynamics of political-economic has great influence on the construction of large dams.  
 
 
4.2 Social and Environmental Impacts of Large Dams 
Compared with other energy resources, hydroelectric power or hydropower has quite a few advantages 
such as low cost, non-carbon emission, no pollution, as well as mature and reliable energy resources. 
Moreover, there is the fact that hydropower plants have been built almost to their full potential in the 
developed countries, and many more are under construction in the developing countries such as China 
(Shah, 2011). However, large dams are opposed mainly due to the adverse environmental and social 
impacts, such as drying up of rivers, earthquake vulnerability, ecological destruction, loss of 
biodiversity and displacement issues, especially the subsequent impoverishment of the displaced and 
etc. It is vital to recall that the negative environmental effects of dams can be controlled with good 
science and technological measures, and displacement can be turned into a golden chance for 
development by providing more humanistic consideration while the opportunity cost of delaying or 
stopping a dam could be severe (Kumar, 2008). 
 
4.2.1 Environmental Impacts of Large Dams 
Large dam projects cause quite a few changes to the environmental characteristics and ecological 
functions of large river systems, which could be found in the whole river reaches, the reservoir body, 
terrestrial surroundings, and riparian floodplains. Moreover, the environmental effects of dam projects 
appear during all the stages of construction, e.g. river impoundment, dam operation and etc.  
 
The impacts of large dams on ecosystem can be generally classified into three categories: Direct/first-
order effects, Indirect/higher-order effects and Cumulative/ third-order impacts. The impact path starts 
with a first-order effect, which refers to physical, chemical and geomorphological reaction of blocking 
a river and adjusting the water flow and distribution, and then changed into higher-order effect, which 
often involves variation in chemical or biological productivity of ecosystem and riparian wildlife, 
wetland and so on (World Commission on Dams, 2000). The cumulative impact of a large dam project 
may be caused by a combination of two or more project activities (for example the influence to fish 
maybe is due to the direct impact of blocking the river and the indirect impact of plankton loss) 
(Brismar, 2003).  
 
Based on the World Commission on Dams Knowledge, the focus of large dams impacts on rivers, 
watersheds and aquatic ecosystem is further grouped and summarized as follows (World Commission 
on Dams, 2000): “The loss of trees and creature habitat, the loss of species amount and the land 
degradation of catchment areas as a result of reservoir inundation and deluge; The loss of aquatic 
ecosystem and biodiversity, fisheries and the ecological services of downstream floodplains, wetlands 
and adjoining marine ecosystems; The opportunity of creating productive wetland ecosystems in some 
reservoir for fishes and waterfowls to reside; Cumulative impacts on water quality, natural disaster of 
flood, and species combination when more large dams are added to a river system”. 
 
Terrestrial ecosystem and biodiversity 
Ecosystem goods and services are generally defined as natural phenomena that have recognized 
importance, functions, benefits or values to the economic activities and human life (Daily, 1997). Many 
ecosystem goods support and sustain the basis for human existence, while others can devote to human 
welfare and development (Dasgupta et al., 1994). Ecosystem goods are composed of renewable 
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resources, such as water, wind, plants and nonrenewable resources, such as oil, ore and minerals 
(Costanza & Daily, 1992). Ecosystem services are the values and benefits of the ecosystem goods, such 
as seed dispersal, erosion control, purification of water and air, biological and chemical decomposition 
and detoxification of wastes, aesthetic enrichment and spiritual inspiration of the landscape, 
recreational experience and so on (Cairns, 1997). The missing or degraded ecosystem goods and 
services can be moderately recovered or compensated by technological measures, while the societal 
cost for such activity is likely to be substantial. However, most of the ecosystem services are still not 
recognized with a monetary value (Costanza & Folke, 1996). 
 
The construction process of large dam and subsequent inundation of the reservoir area will provoke 
the land use changes. This may lead to direct effects, such as habitat loss, elimination of flora and 
fauna, and land abasement and feedback effects as well, such as loss of vegetation cover, increasing 
sediment and decreasing water quality in the reservoirs (World Commission on Dams, 2000). The loss 
of rare and threatened species, caused by the loss or changes to habitats as a result of dam construction 
could be severe problem and challenge. 
 
Good site selection to avoid the habitats of critical importance in the design phase can effectively 
mitigate and minimize the negative impacts of large dams and the better dams design can also reduce 
the adverse impacts and risks. Moreover, if significant changes can’t be transformed or mitigated, 
compensatory mechanisms should be introduced and implemented at the local level to protect the 
remaining habitats. It was suggested that suitable habitat for reserve management and rehabilitation 
should be identified. (International Hydropower Association, 2004) 
 
Seismicity Induced by Reservoirs 
The earthquake at Lake Mead, USA, in the mid-1930s was documented to be the first case of 
seismicity induced by reservoirs (Sherard, 1987). After that, there were some other suspicious cases of 
reservoirs induced seismicity in the documents and reports, however whether the dams caused the 
seismicity activities or it was just a coincidence remains unclear. From the environmental protection 
and safety perspective, if earthquake occurrence is in the region of a reservoir, it is prudent to assume 
that there will be more earthquakes with similar or even higher magnitude and relative assessment 
should be carried out. 
 
From the document and literature, there are only three cases of reservoir-induced seismicity greater 
than magnitude 6 and most of the seismic activities have occurred within the first few years after 
reservoir filling with little reported damage to the surrounding area (M.ABU-ZEID, 1996). Thus 
research and assessment of reservoir-induced seismicity should be implemented during and after filling 
of the reservoirs. 
 
4.2.2 Social Impacts of Large Dams 
Large dams have significantly altered many river basins in the world, which not only resulted in 
terrestrial, aquatic and riparian impacts, but also caused serious consequences for people, culture and 
livelihood there. 
 
Involuntary resettlement  
Involuntary resettlement is defined here as referring to physical displacement (relocation or loss of 
shelter) and economic displacement (loss of assets or income source, also called livelihood 
displacement). In the narrow sense, displacement is regarded involuntary if affected people don’t have 
rights to reject the land acquisition. The WCD Knowledge Base recorded that physical displacement is 
involuntary and involves command and force. This way of displacement has further led to loss of 
access to livelihood, such as agriculture land, fishing, livestock grazing, wood as fuels and collecting, 
especially in some communities greatly relying on land and natural resources for subsistence. This type 
of livelihood displacement constrains people of income source and living production, also displacing 
them from the cultural social environment. Usually, the number of directly and indirectly affected 
people was underestimated at the planning stage and some may not get the compensation. The 
resettlement process was always characterized with little or no participation of affected people and 
regarded as involuntary, traumatic and delayed.  
 
Impoverishment of affected people, especially rural dwellers, subsistence farmers, ethnic minorities 
and indigenous people is gradually seen as unacceptable and there is suggestion that resettles and 
affected people should be made beneficiaries of the project. Providing a legal framework that guides, 
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evaluates and improves the whole process of displacement is crucial for protecting the rights of the 
affected people. Moreover, efforts to minimize the resettlement population are preferred. 
 
Culture heritage 
Potential culture heritage is easily ignored in the planning process, especially in the developing 
countries. The negative impacts of large dam on cultural heritage includes the loss of local cultural 
resources, such as temples, sacred landscape and the loss of archaeological resources, for example, 
architectural values, ancient plants and animal remains and so on. Little or no measures of culture 
heritage preservation have been considered in the planning process to minimize the potential 
irreversible loss of cultural and archaeological resources (World Commission on Dams, 2000).   
 
4.3 A New Policy Framework for the Sustainability of Large Dams 
In spite of the detrimental impacts of large dams on the social and environmental aspects, large dams 
are still necessary for sustainable energy production. As discussed, hydropower is more economically 
efficient than other renewable energy resources when it comes to the average system levelized cost, 
which includes capital costs, maintenance cost and fuel cost and etc over a certain life time. Besides, 
hydropower can effectively store energy, produce large output of electricity and less climate-dependent 
and unpredictable than other renewable energy resources such as biomass, solar and wind power. Thus, 
it is critical to build large dams in a more appropriate and sustainable way to minimize all sorts of 
environmental and social costs and maximize the benefits. The release of the WCD report 13 years ago 
offered a comprehensive understanding of the impacts due to large dams and suggested a new policy 
framework for the sustainability of large dams according to the universally agreed five values (equity, 
sustainability, efficiency, participatory decision making and accountability). Replacing the traditional 
top-down and technology focused way of building dams, WCD established and introduced its 
constructive and innovative way for decision making with seven strategic priorities and corresponding 
policy principles, as shown in Figure.2 (World Commission on Dams, 2000). The Priorities are: 
 

1. Gaining Public Acceptance 
Gaining public acceptance, which means all the interested groups are informed about the issues at stake, 
their entitlements are safeguarded, and their rights are recognized, by the means of effective 
involvement and participatory in the decision-making process, is essential for the sustainable 
development of large dams. The access to project and resettlement information and other support 
should be provided to the affected people, as well as the agreements negotiation in the open, 
transparent and honest process. These process provided opportunities for public scrutiny. Moreover, 
special attention should be paid to the most vulnerable groups, such as women, the poor and certain 
indigenous groups. These groups should be given the chance to provide prior consent and thus guide 
the decision making process.  
 

2. Comprehensive Options Assessment 
The full range of political, institutional and technical options concerning alternatives to dams should be 
comprehensively assessed in a participatory process that accords to the same significance of 
environmental, economic and social aspects. Also, the comprehensive options assessment should cover 
the whole planning and implementation process. Through a collective political decision-making 
process, an acceptable level of risks and balance between ecology and economy can be determined and 
affirmed. The avoidance and minimization of the detrimental impacts of social and environmental 
aspects is basic criteria to guide the comprehensive option assessment.  
 

3. Addressing Existing Dams 
The benefits and impacts of dams may not be static over time by the change of priorities for water use, 
land development and energy demands in this area, technological improvement and public policy 
changes. Thus management and maintenance of existing dams should be continuously assessed and 
enhanced to maximize the benefits and minimize the social and environmental damages, according to 
the changing conditions. Comprehensive post-projects or programs can evaluate, monitor, improve and 
even restore the benefits of existing dams and remedy the affected communities. The lessons from the 
existing dams can enhance the future policy and regulations establishment. An independent committee 
can be set up to address the remediation, reparation and amending issues with the participation of all 
the stakeholders. 
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4. Sustaining Rivers and Livelihoods 
It is vital to protect and restore the ecosystem in the river basin, which could be greatly transformed by 
the large dams, in order to mitigate and limit the harm to the health and integrity of the river system 
and those livelihoods rely on it. It is crucial to promote the equitable human development and welfare 
of all species. Avoidance of significant impacts on threatened and endangered species is given priority 
when designing projects and selecting sites. Moreover, if impacts can’t be avoided, compensation 
measures can also be feasible and result in a net gain for the species in that area. It is proposed that 
government should establish national regulations and policy to sustain the river’s nature condition with 
high ecosystem values, and alternative sites on tributaries are preferred when evaluating plans for 
hydropower development on undeveloped rivers.  
 

5. Recognizing Entitlements and Sharing Benefits 
Many affected groups by the dams are only aware of the negative impacts rather than the benefits and 
sharing process. Based on the identification of rights and evaluation of risks, a joint negotiation with 
unfavorably affected people is required to redress the balance, resulting in the mutually agreed and 
legally enforceable mitigation and development provisions. These provisions recognize entitlements 
that improve livelihoods and quality of life. Successful mitigation, resettlement and development are 
all fundamental commitments and responsibilities of the state and developer.  
 

6. Ensuring Compliance 
In order to win and maintain public trust and confidence, governments, developers, regulators and 
operators are required to meet all the commitments for the process of dam building. An appropriate 
mix of regulatory and non-regulatory mechanisms, incorporating mutually strengthening stimulus and 
sanctions, is needed for the social, environmental and economic measures. Moreover, a clear and 
consistent set of criteria and guidelines should be used by financial institutions to ensure compliance 
and the compliance should be reviewed independently and clearly to eliminate corruption practices. 
 

7. Sharing Rivers for Peace, Development and Security 
Conflicts and considerable tension over trans-boundary rivers will appear if there is a power imbalance 
among riparian countries with regards to specific interventions for diverting water. Therefore storage 
and diversion of water resources requires mutual self-interest for regional collaboration and 
constructive peaceful cooperation in the whole river basin. Sharing rivers and their associated benefits 
for peace, development and security can broaden the faithful negotiation among riparian countries, 
which goes beyond simply allocating or fighting for a finite resource with no outcome. Equitable and 
reasonable utilization of the water and energy resources in the basin can promote the optimal 
sustainable use of the river and mitigation of any potential harm. Moreover, it can also provide a 
golden chance for cooperation in other remained unresolved spheres of international relations.  
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Figure. 2. WCD' Seven Strategic Priorities of Large Dams Sustainability 
 
The new policy framework for sustainability of large dams was divided into seven strategic priorities, 
which were widely endorsed around the world. Under this framework, whether the decision making of 
hydropower projects on Nu River has taken sustainable development into consideration will be 
examinated and evaluated in the seven strategic priorities. This WCD policy framework for 
sustainability of large dams is useful approach through which to analyze and evalute the performance 
of large dams building in China. Firstly, this policy framework is still the latest, internationally 
recognized and widely endorsed framework for sustainability of large dams which was produced by the 
international independent organization, WCD. Secondly, this framework has the widest range of 
stakeholder participation and consultation, and has taken into account all the opinions from the 
indigenous people, affected population, large dams developers, government officials, experts and 
researchers and etc. Moreover, this framework can avoid conflicts, reduce cost and time of decision 
making on large dams, deliver comparatively simple social consensus and choose acceptable 
alternatives of large dams. Although China did not endorse this framework, many large dams related 
policies and regulations have been introduced and revised in the past few decades. This framework can 
effectively examine the performance of China’s decision making on large dams. Under the 
framework’s seven strategic priorities, all the main issues will be evaluated, analyzed, suggested and 
improved to achieve sustainable development of large dams.  

5. Case study 
5.1 China’s Plan for Hydropower  
In the past decades, the Chinese government had big ambition for hydropower development and 
planned many large dam projects, but majority of the projects were postponed or withheld at the last 
step of approval before 2011. There were both temporary concerns and long-term considerations 
contributing to the slowdown of national plan for hydropower in China. On one hand, global economic 
recession and crisis in 2008 slowed down the power demands and urgency of supply. The catastrophes, 
such as the severe Sichuan Earthquake in 2008, drought of 15 provinces (89 cities) in 2009, and the 
rain-induced floods of 11 southern provinces in 2010 also caused the Chinese government to rethink of 
the possibility of water for electricity production and lead to more integrated planning and 
comprehensive policy making process for water management among different departments of the 
central government and local-central governments (Vermeer, 2011). On the other hand, the long-term 
reasons for the project delays are the increased political concern for the social and ecological aspects, 
for example, the enforced institutional framework for dam induced resettlement compensation, the 
establishment and strict implementation of Environment Impact Assessment (EIA) by the State 
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Environment Protection Administration (SEPA) and the participation of ENGOs and experts in the 
decision making process, to name a few. The annual average growth rate from 2005 to 2010 was still as 
high as 12.9%, though there were approval delays of the hydropower projects. 
 
Since May 2012 the approvals of China’s large-scale hydropower projects accelerate again. In the 
context of the rising cost of coal resources for power and its negative environmental influences, 
Copenhagen commitment for carbon emission reduction, the plan for a high-voltage national power 
grid, Japan’s nuclear disaster and increasing domestic energy demand, hydropower development in 
China still remains a top priority and is scaling up. Moreover, from the 12th five-year plan of energy 
development by the State Council, released in 2013, the installed capacity target of hydropower will 
increase from 220 GW by 2010 to 290 GW by 2015, with an annual average growth rate of 5.7% (State 
Council, 2013). If compared with its economically exploitable capacity, which is as much as 402 GW, 
there is no doubt that China will move forward with its plan to develop the hydropower sectors to 290 
GW by 2015.  
 
Hydropower expansion projects are included in the holistic water resources development and planning, 
therefore the financial support for hydropower development is also covered by the water resources’ 
funds. In 2011, the Ministry of Water Resources guaranteed that annual investment in hydropower 
development would expected to be raised from RMB 200 billion (US$32 billion) to RMB 400 billion 
(US$64 billion). Moreover, during the five years from 2011 till 2015, China will devote RMB 1.8 
trillion (US$285 billion1) and the total expenditure is estimated to be RMB 4 trillion (US$634 billion) 
by 2020. (Deutsche Bank Group, 2011). In general, nearly half of the investment will be given by the 
central government, while the provincial and local governments, electricity corporations and private 
sectors will support the remaining part. Some of these investments will also be spent in these specific 
areas, such as early flood warning systems, improving security of reservoirs and making use of more 
rivers. Currently, provinces are gradually revealing their targets of hydropower installed capacity by 
2015 one by one and some of them have already started to divide the funds and make great efforts 
towards the targets. 
 
After 10 years of delay and postpone due to human and ecological consideration, the State Council of 
China announced its intention to continue part of the large-scale hydropower projects on China’s last 
free-running river, Nu River. In the current five-year plan of energy development, China emphasizes to 
construct large-size hydropower bases in key watersheds, such as the Jinsha, Yalong, Dadu River and 
Nu River (Songta Dam), and orderly commence the construction of four other hydropower projects on 
Nu River, that is Liuku, Maji, Yabiluo and Saige dam.   
 
5.2 Hydropower Development on Nu River 
Nearly half of the large dams that have been built all over the world are situated in China, which can 
produce electricity power, prevent flood and even provide water for irrigation. And China’s vast 
hydropower potential is mostly located in the southwestern part, in particular Yunnan and Sichuan. The 
Nu/Salween River is one of the region’s last largely free-flowing rivers and is shared by China, 
Thailand, and Burma. The river originates from an altitude of over 5,500m high on the Tibetan Plateau 
and flows through China’s Three Parallel Rivers World Heritage Site in Yunnan Province, before 
continuing on as the Salween in Burma and Thailand and finally emptying into the Andaman Sea (see 
Figure 3). Nu River is the cradle for the rich fisheries, farmlands, biodiversity, ethnicity and culture. 
 
A 13 dam hydropower development was proposed on the Nu River, and its total installed capacity of 
21320 MW, is slightly more than that of the Three Gorges Dam. Also, the total estimated theoretical 
hydropower potential of the Nu River within China is 36400 MW, and the technically feasible 
hydropower potential is 32000 MW with 30000 MW from the main stream of Nu River (Dong, 2006). 
Yunnan Huadian Nujiang Hydropower Development Company expects 21000 MW of it to be 
exploitable by a 13 dam project from the Songta dam in Zayu County of the Tibet Autonomous Region 

                                                        
 
 
1 All the US$ in the paper is converted from RMB, using the exchange average of 2012 from the Board 
of Governors of the Federal Reserve System. 1US$ = 6.3093RMB. Source: (Board of Governors of the 
Federal Reserve System, 2013) 
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to Guangpo dam in Longling County of Yunnan Province (Magee, 2006). Due to the fast flow of Nu 
River, the cost of exploration is comparatively low.  
 
 

 
Figure. 3. 13 Proposed Dams on the Nu River (Schultz, 1996) 
 
Among the 13 dams, Songta is planned to be the largest one in the cascade, which will be 307 meters 
high with an installed capacity of 4200 MW, situated in Zaqu County, Linzhi Prefecture. It is expected 
to cost 19.7 billion RMB (US$3.12 billion). It was newly listed as one of the key hydropower base in 
the 12th five year plan released in 2013, however, the geological substrata survey was reported to be 
already underway since 2005. The Bingzhongluo dam is situated just south of Songta dam in Gongshan 
County of Yunnan Province, and it is expected to be 55 meters high, and cost 5.2 billion RMB 
(US$ 824 million), with an installed capacity of  1600 MW. Moreover, there are four dams planned in 
the Fugong County, composed of Maji, Lumadeng, Fugong and Bijiang, and Maji dam is the second 
largest among the 13-dam cascade. With the height of 300 meters and an installed capacity of 4200 
MW, Maji will cost 18.5 billion RMB (US$ 2.93 billion) and the site work was evident during field 
visits to the area in 2005 (Brown et al., 2008). The Lumadeng dam is 165 meters high, and will cost 9.1 
billion RMB (US$ 1.44 billion), with an installed capacity of 2000 MW. The Fugong dam will cost 2.3 
billion RMB (US$ 365 million) to complete, with an installed capacity of 400 MW and a height of 60 
meters. The Bijiang dam is last dam in Fugong County, and will cost 5.9 billion RMB (US$ 935 
million) to complete, with an installed capacity of 1500 MW and a height of 118 meters. The first dam 
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in Lushui County is Yabiluo, which will be 133 meters and have an installed capacity of 1800 MW, 
costing 6 billion RMB (US$ 951 million). Next in Lushui County is the Lushui dam, which will be 175 
meters high and have an installed capacity of 2400 MW. Liuku dam is the smallest one among the 13 
dams, which will be 35.5 meters high with an installed capacity of 180 MW and expected cost of 0.9 
billion RMB (US$ 143 million). The first one in the Baoshan City is the Shitouzai dam in the 
Longyang District, which will be 59 meters high with 440 MW installed capacity and cost 2.3 billion 
RMB (US$ 366 million). The first one in the Longling County is Saige dam, which will be 79 meters 
tall and have 1000 MW installed capacity. Yangsangshu dam will also have 1000 MW installed 
capacity and be 79 meters high. The last dam of all the 13 dams is Guangpo dam in Longling County, 
which will be 58 meters high and have an installed capacity of 600 MW. Early this year, the State 
Council published the plan for energy development till 2015, and four dams, including Maji in Fugong 
County, Yabiluo, Liuku in Lushui County and Saige in Longling County are sure to start construction.  
 
Table. 4. Hydropower Stations on Mainstream Nu River (Tilt, 2012) 

Dam name County/Di
strict* 

Prefecture
/City 

Height 
(m) 

Installed 
Capacity 
(MW) 

Cost, 
billion 
RMB* 

Estimated 
Displacem
ent 

Status** 

Songta 
Zayu 
County 
(Tibet) 

Linzhi 
Prefecture 307 4200 19.7 3633 Site 

preparation 

Bingzhongluo Gongshan 
County 

Nujiang 
Prefecture 55 1600 5.2 0 Proposed 

Maji Fugong 
County 

Nujiang 
Prefecture 300 4200 18.5 19830 Site 

preparation 

Lumadeng Fugong 
County 

Nujiang 
Prefecture 165 2000 9.1 6092 Proposed 

Fugong Fugong 
County 

Nujiang 
Prefecture 60 400 2.3 682 Proposed 

Bijiang Fugong 
County 

Nujiang 
Prefecture 118 1500 5.9 5186 Proposed 

Yabiluo Lushui 
County 

Nujiang 
Prefecture 133 1800 6 3982 Site 

preparation 

Lushui Lushui 
County 

Nujiang 
Prefecture 175 2400 8.8 6190 Proposed 

Liuku Lushui 
County 

Nujiang 
Prefecture 35.5 180 0.9 411 Site 

Preparation 

Shitouzai Longyang 
District 

Baoshan 
City 59 440 2.3 687 Proposed 

Saige Longling 
County 

Baoshan 
City 79 1000 3.6 1882 Planned 

Yansangshu Longling 
County 

Baoshan 
City 84 1000 4.4 2470 Proposed 

Guangpo Longling 
County 

Baoshan 
City 58 600 2.9 34 Proposed 

Total in China   21320 89.6 51079  
 
Sources: 
* Cost computed from cost per kilowatt (kW) multiplied by installed capacity (Brown et al., 2008)   
**  (International Rivers, 2013) 
 
Considering the adverse environmental and social impacts, Premier Wen twice announced the 
suspension of the whole dam project on the Nu River in 2004 and 2009, which caused fierce debates, 
and asked for further scientific study. However, five dams including Songta, Maji, Yabiluo, Liuku and 
Saige have been listed in the 12th five year plan and got permission to start in 2013. A report in late 
2004 claimed that Songta would likely be one of the projects approved in a slimmed version of the 
hydropower plan and it was also announced initially that China would develop Liuku and Saige dams 
on Nu Rivers as key projects but failed to get permission due to the disagreement with the Ministry of 
Environment Protection in 2008. The hydropower on Nu has become a content among three 
stakeholders whose priorities at times converge, and other times collide. (Magee & McDonald, 2006) 
As can be evaluated from the timeline of the whole events, the project proponents are Power investors, 
Local government, Central agencies such as Energy Bureau of National Development and Reform 
Commission (NDRC), while the proponents are Ministry of Environment Protection (used to be 



 19 

SEPA), ENGOs, increasing local public interest groups and etc. This dynamics of the hydropower 
development on Nu in the past ten years to some extent reflected new power configuration among 
central government bodies and hydropower developers. There is also possibility now that once Songta 
and Maji Dams the largest planned, are built, the economic logic of filling in the gaps by building the 
other smaller dams of the 13 dam project on the Nu River will be strengthened. 
 

5.3 Geography and Environment of the Nu River Area 
The Nu River is one of the longest rivers in the Southeast Asian region, running through China, Burma 
(Myanmar) and Thailand. According to Brown and Xu, the Nu River has a total length of 2018 km, 
composed with 600 km in Tibet and 618 km in Yunnan Province separately. Meanwhile, the total 
drainage areas for Tibet and Yunnan are 103330 km2 and 33366 km2 respectively with the average flow 
volume of 1664 cubic meters per second (Brown & Xu, 2010). The name Nu River means “angry 
river” in Chinese, which is a vivid reflection of its fast flow speed, magnificent steep and attractive 
hydropower potential.  
 
Nu River is derived from the Tanggula mountain range in Naqu Prefecture, Tibet Autonomous Region, 
at a height above 4,000 meters, paralleling to both the Mekong River and Yangtze River for several 
hundred kilometers. It goes through Naqu, Changdu, and Linzhi prefectures of Tibet, after which it 
enters Yunnan Province. In Yunnan, it flows through Gongshan, Fugong and Lushi counties in Nujiang 
Prefecture and Longyang District, Shidian County, and Longling County of Baoshan City. Meanwhile, 
Nu passes through the Gaoligong mountain range, where a serious of deep gorges and glaciated peaks 
were created by the collision of the Eurasian plate and Indian tectonic plate long ago (Tilt, 2012).  
 
5.3.1 Three Parallel Rivers of Yunnan Protected Areas 
Along with Lancang and Jinsha River, the Nu River winds through the Three Parallel Rivers World 
Heritage Site, which is shown in Figure. 3. As one of the most biodiverse and richest temperate 
ecosystems in the world, northwest Yunnan is an epicenter of Chinese biodiversity, attracting global 
conservation efforts and attention. Fifteen protected areas grouped in eight geographical clusters, which 
totally estimates to circa 1.7 million hactre, were listed into UNESCO’s World Heritage in 2003, each 
presenting a sample of the full range of the biological and geological diversity of the Hengduan 
Mountains. The core area was estimated to be 960084 ha after the boundary modification in 2010. 
Moreover, each cluster is expected to be surrounded by a buffer zone covering a further 816413 ha. It 
was noted that in 2003, some 315000 people lived inside the property, while 365000 people lived in the 
core area (UNESCO, 2010). The boundary/area ration for some of the areas is extremely high, resulting 
in a certain isolation, thus alternatives for connecting the components such as wildlife corridors can 
help to improve the integrity of all the sites.  
 
Its natural property is made of an extraordinary diversity of landscapes. The deep, parallel gorges of the 
three rivers are the wonderful creation of the nature. It also displays the geological history regarding 
the collision of the Indian Plate against the Eurasian Plate. Furthermore, there are quite a few rock 
substrates from four kinds of igneous to different sedimentary sorts of limestones, sandstones and 
conglomerates. All in all, Northwest Yunnan is China’s most biologically diverse area and maybe has 
the richest biodiversity all over the world with the Hengduan Mountains (UNESCO, 2010). 
 
The Nu River is China’s last magnificant watercourse without large dams and there is a rich collection 
of flora and fauna. From the biodiversity perspective, the Nu River area has over 6000 plant species, 
which can present over 20% of China’s higher plants, and 10% of them are endemic to the area. There 
are over 37 species of rhododendrons, and 300 species of timber trees, more than 500 species of 
medicinal plants and many other species of gentians and primulas, lilies and orchids and etc. 2700 of 
the 6000 nominated area’s plants are endemic to China, and 8.5% of China’s rare and endangered 
species were recorded from here, 33 of which are nationally protected, 12 are rare and 22 are 
threatened (United Nations Environment Programme, 2008). In addition, 1398 species of the 6000 
plants are listed as protected species, including those listed in the China’s Red Book of Endangered 
Animals, Convention on International Trade in Endangered Species (CITES), and those regarded as 
China’s Key National Protected Wildlife (Magee & McDonald, 2006). The 30 hectares (equals 0.3 
square kilometers) of the rare wild rice within the Nu River basin is an important and precious gene 
pool for the further research of hybrid rice.  
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According to UNESCO, the Three Parallel Rivers of Yunnan Protected Area is said to inhabit over 
25% of the world’s and 50% of China’s animal species (UNESCO, 2010). There were 173 mammals 
(81 endemic), 417 birds (22 endemic), 59 reptiles (27 endemic), 76 fishes (35 endemic) and etc listed 
in records (United Nations Environment Programme, 2008). 80 species are listed in the Red Book of 
Chinese animals, and it was considered that 20 of them are endangered, including the snub-nosed 
monkey, snow leopard and the red panda (United Nations Environment Programme, 2008).  
 
The values of the property are mostly related to higher elevation areas (above 2000m above sea level). 
Also, there are some other precious areas included in the world heritage area situated below 2000m and 
there is no plan to build dam there. The proposed hydroelectric projects and dams within the lower 
valleys will not have impacts on the property’s Outstanding Universal Value (OUV). In fact, the 
ecological status of Nu River are seriously threatened by degradation. The forest coverage rate was 
53% in 1950s. After the Great Leap Forward, Cultural Revolution, logging damage and deforestation 
in recent decades, there is no virgin forest on both sides of the Nu River below the elevation of 1500m. 
The vegetation are severely damaged between the elevation of 1500m to 2000m (Fang, 2006). 
According to the investigation in 1999, soil erosion area of the Nujiang Autonomous Prefecture was 
3933 km2 and accounted for 26.75% of the total land area (Dong, 2006). The main reasons for the 
ecological damage are the extreme shortage of land resources and subsistence activities of the growing 
population. 76% of areas in the middle reach are the slopes with angles of more than 25 degrees. It is 
difficult to do agriculture in the barren land with serious soil erosion.  
 
Last but not least, substantial funding and special support to the conservation and management 
faciltiies are provided by the central government every year for the day-to-day management of the 
property. Furthermore, local government has steadily given out fundings to support the activities such 
as exhibition facilities, environment protection and biodiversity conservation. The government of 
Yunnan Province will keep on assembling fundings from other sources for environment protection, 
ecological compensation, and research focusing on biodiversity conservation in northwest Yunnan.  
 
5.3.2 Fish Species 
Dams building will have tremedous influence on the fishes in the river. International River esimated 
that the dams would disrupt the ecology and fishes, threatening one-third of the 75 fish species in the 
Salween river (International Rivers, 2012). From the government website, Agriculture Bureau of 
Nujiang Prefecture announced a main list of indigenous fishes for protection, including rare, 
endangered, endemic and migratory fishes of the Nu River. The only migratory fish found in Nu River 
is the Anguilla nebulosa McClelland, which can swim for 2000 km from the estuary of Salween River 
and exists in the upper Nu but only two specimens were discovered from the main stream of the Nu 
River. The influences of large dams on the migatory fish are that dams may obstruct the passing of 
fishes to spawn, and the warmer temperature of reservoir water is also likely to discourage cool water 
fishes from arriving at their upstream spawning place while water discharged from the base of reservoir 
is much colder and with less oxygen than the normal river and affect the process of fish spawning (Cho, 
2011).  
 
Pareuchiloglanis gongshanensis Chu, Pareuchiloglanis gongshanensis Chu, Gagata dolichoneme He 
and etc are all rare and endemic rapids fishes existing both in the Nu River and its tributaries, which 
can only survive in the rapid and fast water. Besides, Epalzeorhynchus bicornis Wu and Placocheilus 
cryptonemus Cui et Li are endangered species, existing in the Lushui and Fugong part of Upper Nu 
(Government of Yunnan Province, 2010).  
 
5.3.3 Seismic Riskzone   
As mentioned earlier, the Nu river is located at the intersection of the northeastern Indian plate and 
Eurasian plate. Therefore its seismic risks have attracted much attention. From 1512 to 1976, in the 
dense fault zone, west of the Nu river, there has been 15 earthquakes of magnitude six or greater, with 
a rate of once every 31 years (International Rivers, 2012). Figure 4 illustrated the Historic earthquakes 
from 1973 to 2011 with magnitudes shown in different purple sizes. The various dots sizes equals 
different earthquake magnitude from the smallest, 5.0-5.2, 5.2-5.6, 5.6-6.0, 6.0-6.4, to the largest 6.4-
7.3 according to Richter Scale. Maji, Lumadeng and Fugong dams are the safest dams among all of 
them with a distance of over 80 km farther from Mag 5. Also from the database of International Rivesr, 
the seismic intensity from the last four dams, including Shitouzhai, Saige, Yansangcun, and Guangpo is 
all 8 while the other 9 dams are 7 magnitudes on the Richter scale. The valley will also 
experiencedlandslides during the rainy season because of the steepness of the terrain (Patterson, 2012). 



 21 

 
By: Carly Patterson                   Data: Monday, November 12, 2012  
Figure. 4. Map of Dams and Seismicity on the Nu River (Patterson, 2012) 
 
A geologist, Sun Wenpeng thought that Nu River area was uniquely geologically fragile and unstable, 
where new fault movements were intense (Liu, 2011). There was a high level potential of fracturing 
and it would be geologically extremely risky to build dams on the Nu River. Sun also summarized and 
listed several serious key factors: 1. More intense tectonic movements and frequent earthquake with 
high magnitude (7-8 on the Richter scale) ; 2. Many geological disasters such as mud-rock flows 
happen there; 3. Intensified tectonic movements and strengthened earthquake; 4. Interactive effect of 
extreme climate, tectonic movements and earthquakes disasters (Zhang K. , 2011). However, other 
geological experts responeded that the fault zone in Nujiang actually was not continous but intermittent. 
Moreover, according to the national standards, it was specified that the selection of the dam site must 
meet the requirement that the dam construction should not built on the known active faults. Expert 
Zhang also responed that the landslides and dammed lake, caused by the high dams and reservoirs, 
would only occur in the early period of hydropower engineering (Zhao, 2011).  
 
5.4 Socio-Economic Conditions of the Nu River Area  
The Nu River area, totally passing through five prefecture-level regions, including Naqu Prefecture, 
Changdu Prefecture, Linzhi Prefecture in Tibet and Nujiang Prefecture and Baoshan City in Yunnan 
Province, has extremely high ethnic diversity and low per-capita GDP income. One of the thirteen 
dams is expected to be built in the Linzhi Prefecture in Tibet while there will be eight dams to be built 
in the Nujiang Prefecture of Yunnan Province. The last four dams will be built near Baoshan City in 
Yunnan Province.  
 
5.4.1 Social and Economic Status of People in the Nu River Area 
Tibet has the one of the biggest hydropower potential in China, 70% of which is mainly located in 
Linzhi Prefecture. Moreover, with a population density of 1.2 persons/km2, dam-induced resettlement 
problem is no longer a big concern in the area of Linzhi Prefecture (Wang, 2003). The percentage of 
rural household is as high as 74.1% (Tibet Bureau of Statistics, 2007).  
 
Yunnan is the third poorest province in China when it comes to per-capita GDP. Further, Nujiang 
Prefecture is ranked 7th in the 16 poorest areas within the province of Yunnan. The population density 
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is only 35.8 persons/km2 in Nujiang Prefecture and 124.7 persons/km2 in Baoshan City, indicating the 
resettlment in Nujiang Prefecture would be less severe than other places. Furthermore, the percentage 
of rural household in Nujiang Prefecture and Baoshan City is 85.9% and 90.2% (Yunnan Bureau of 
Statistics, 2007). The per capita net income of farmers in Nujiang Prefecture is only 1097 RMB 
(US$175)/year in Nujiang Prefecture and 2057 RMB (US$331) /year in Baoshan City in Yunnan 
Province, which is comparatively low when compared with the national average of 3587 
RMB(US$572)/year (China Bureau of Statistics, 2007).  
 
The Nujiang Prefecture was established in 1954 as an autonomous prefecture and it includes Gongshan 
Derung and Nu Autonomous County, Fugong County and Lushui County and etc. Of the 13 dams 
planned along the Nu River, 8 dams are expected to be built in the Nujiang Prefecture. Moreover, 22 of 
China’s 55 officially recognized minorities lived in Nujiang Prefecture, including Lisu, Bai, Nu, Pumi, 
Dulong and so on. And it was estimated that over half of the people in the Nujiang Prefecture were of 
Lisu ethnicity and these ethnicity minorities accounted for 92.2% of the total population (Yunnan 
Bureau of Statistics, 2007). The Lisu language is Tibeto-Burmanese origion, which has around 600000 
speakers in southwest China and around thousands in Burma and Thailand (Ethologue, 2009). 
However, ethnicity in the Nu River Valley region is often not well clearly divided.  
 
Like many other highland ethnic groups in southwest China, the Lisu historically practiced swidden 
agriculture. Over the past several hundread years, population went up and later they were introduced to 
practice sedentary agriculture after the market-based agriculture reform in the past several decades. A 
wide array of grain crops, composed of rice, corn, barley and buckwheat is chosen to grow in that area 
as well as a wide variety of vegetable crops. One type of agricultural fields here is carved out of the 
extremely steep hillsides, and the other kind is located on alluvial fans, where fertile sediment 
deposites from the tributaries. Maintaining this cultivation pattern on the steep hillsides needs great 
efforts and human determination against the gravity (Clark, 2009).  
 
The fiscal revenue of Nujiang Prefecture is only around 100 million RMB with financial self-
sufficiency rate of 14.7% in 2003. At the end of 2002, there were still 220000 people under the poverty 
line in the Nujiang Prefecture, accounting for more than 50% of the agriculture population (Southern 
Weekend, 2005). Many people here are in extremely poor situation. However, the per-capita GDP in 
Nujiang Prefecture grew over 60% during the period from 2005 to 2006, and it was also the fastest 
growth rate in all the areas of Yunnan Province.  
 
5.4.2 Resettlement Situation of Liuku Dam 
The resettlement was carried out from 2006 to 2007. NDRC estimated that only more than 400 people 
would be displaced by dam construction (Lou, 2005). Three natural villages in Xiaoshaba Village and 
parts of Xin Village in Liuku Township, and Denggeng Village Suodao Bridge area in Luzhang 
Township would be affected during the whole process of Liuku dam building. The 144 households, 
which were closest to the dam in the three natural villages in Xiaoshaba Village, were subsequently 
resettled to a new Xiaoshaba Village in January 2007.  
 
Liuku is the smallest-scale dam among the 13 dams. North of Liuku Township, it was also the first one 
to be carried out during the spring of 2008 before the second halt was announced by Premier Wen in 
2009. The Liuku project was expected to cost 940 million RMB (US$149 million), among which 282 
million RMB (US$45 million) was expected to be used in the local economic development, such as 
road construction, raw materials purchase, labor compensation and etc (Wu, 2005). (Yunnan Bureau of 
Statistics, 2007). 
 
Under the dam construction, people will not only lose their farming land and property in the inundated 
area forever, but also lose the lands adjacent to the construction area during a certain time. These lands 
will be used for producing and transporting materials and also shelters for workers. When it comes to 
the compensation scheme, the detals were posted by the Lushui County government in public. At first, 
the compensation for land lost depent on the current land use, whether it was used for planting crops or 
vegetables. As can be seen from Appendix 1, the initial compensation for construction area land is 133 
RMB (US$21) annually per hectare of land planted with vegetables, 111 RMB (US$18) annually per 
hectare of paddy land and 65 RMB (US$10) per hectare of dry land every year. However, the 
compensation was revised and increased by 25% after 1 November 2007 (Brown & Xu, 2010). 
Therefore, most of the people were compensated at a lower price before the point of time. Moreover, 
the compensation was to be paid over time and the exact payment schedule still remained unclear 
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(Green SOS, 2008). Till June of 2008, there was no public information about the inundated land type 
compensation. Besides, people resettled to the new area only received temporary subsidies instead of 
the full amount of compensation from the Yunnan Huadian Nujiang Hydroelectricity Development 
Corporation.  
 
Furthermore, there were only two kinds of arranged houses provided in the new village: one has small 
yards to grow fruits and vegetables for family use (agriculture housing), while the others with no yards 
(business housing) (Brown & Xu, 2010). The first floor of them is always designed to be a storefront 
for opening a store or renting to others and second floor is for residential aim. However, part of the 
price is converted imposely from the value of their old houses, residential land, trees and plants. 
Besides, the selling price was much higher than the construction cost. The construction cost for the 
resettlement house was evaluated at over 584 RMB (US$93) /m2, while the average building cost of 
new houses in rural Nujiang Prefecture was only 123 RMB (US$20) /m2  (Yunnan Bureau of Statistics, 
2007). Moreover, the resettles in Xiaoshaba Village was not given the freedom to build their own 
house.  
 
Last but not least, the local government made no compensation of land to the displaced farmers. Not 
familiar with off-farm jobs, they were still in lack of long term support programs, such as job training, 
community development, capacity building and educaiton. In addition, according to interviews 
conducted by journalists near Liuku in early 2006, local residents complained that their opinions were 
not taken into consideration by officials in the public hearing (Green Home, 2006). 

6. Analysis and Discussion 
In spite of the detrimental impacts of large dams on the social and environmental aspects, large dams 
are still necessary for sustainable energy production in China. Thus, it is critical to build large dams in 
a more appropriate and sustainable way to minimize all sorts of environmental and social costs and to 
maximize the benefits. The WCD established a constructive and innovative way for decision making of 
large dams with seven strategic priorities. To what extent Chinese decision of building large dams has 
taken into consideration of sustainable development policies can be discussed and evaluated under this 
framework.  
 
6.1 Gaining Public Acceptance 
Public acceptance relies on all the stakeholders’ participation and consultation at all the steps and 
aspects of the dam project, thus resulting in a fair, informed and transparent decision-making process 
with the recognition and protection of existing rights and entitlements. According to Article 9, Article 
15, Article 38 of Regulations (2006), during the planning stage, preparation and late-support period, the 
opinions of the resettled people and other residents living in the designated area should be taken into 
account and public hearings can be carried out if necessary. However, interviewees in Xiaoshaba 
Village universally responded that they had no participatory stake throughout the entire planning, 
preparation and not to mention the late-support period. They were only offered the opportunity to 
choose from agriculture houses with small yard or business houses type without yard. Actually, all 
interviewees expressed confusion with regards to the details of the resettlement. Although the public 
hearing meetings were held on the topic of resettlement before 2006, it seemed that opinions of the 
residents were not contemplated on what so ever. Local residents even described the meeting as 
pressuring, which meant that there was no need for authorities to gain the endorsement of farmers. All 
these facts greatly violated the Article 9, 15 and 38 of Regulations (2006).  
 
Besides, access to information, legal and other support is not totally available to all stakeholders, in 
particular the vulnerable group of minority. In the case of Nu, vast majority of residents affected by the 
Liuku Dam thought of hydropower on Nu to be in the national interest. In a survey (see Appendix 3) 
carried out by Green Home NGO, over 75% of the interviewees heard about the possible resettlement 
or resettlement of people to their village, but only 16% had learned it from official government sources, 
while only several people of them have been informed of the relocation area. Moreover, only one 
person of the 94 interviewees said that government had discussed EIA with him (Brown, et. al, 2008). 
The local governments did not publicize the resettlement process or consider the concerns of the local 
people, and in order to enable their informed participation in decision making process, the first thing 
they need is the access to adequate resources and information. Only 33% of the interviewees thought 
that dams would be economically beneficial to the village. This was partly due to the fact that people 
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were not fully informed of the benefits of building dams on Nu. Demonstrable public acceptance of 
decisions is realized in an open and transparent process. The relative opacity on part of the local 
government may dampen the enthusiasm and support of local residents and lead to no confidence and 
trust towards the resettlement process.  
 
In addition to their rights of access to all the information and participation in the decision making 
process, gaining public acceptance also needs a negotiated process. Only 7% of the interviewees said 
that compensation was discussed with them and only 22% of the interviewees thought that the 
measurement of their property was fair. If there were to be more negotiation and discussion in the 
decision making process, it may reach the win-win strategy. After all, about 80% of the interviewees 
were willing to be relocated, given proper compensation.  
 
To gain free, prior and informed consent, it is vital for proponents to recognize the rights and safeguard 
entitlements. In practice, it is argued that property rights in China are still opaque. In rural regions, 
farmers are not allowed to sell their land. Instead, land ownership can be transferred from rural 
collective to the state or within the institutional power of local government, which indicated that those 
with rights to property must give way to the national project, such as large dams (Yang & Wang, 2008). 
However, in 2007, the National People’s Congress adopted a new property law to secure the rights and 
entitlement that local government and developers should be prevented from clearing space for 
development project, but its effectiveness depends on enforcement (Zhang M. , 2008).  
 
In the case of Nu, most of the affected people are minorities and indigenous, which are more 
vulnerable to the resettlement. The risks are loss of livelihoods, unemployment and impoverishment. 
The residents of Xiaoshaba village lost the land in the previous village after inundation, and the local 
government failed to arrange any new farmland to them. Considering that the two house types provided 
were both designed to use the first floor as storefronts, it was obvious that they were expected to 
change from agriculture production to non-agriculture activities for livelihoods, which seemed hard to 
realize with the small market and many similar competing stores. Meanwhile, most of the affected 
people are farmers with their desire and belonging to continue agriculture production, and unable to 
compete in the job market due to their limited education, lack of experience in conducting business or 
capacity building. In addition to the loss of livelihoods and unemployment, there were risks of 
impoverishment because of the poorly managed compensation payment. Last but not least, regulation 
2006 did not pay any special attention to the needs of ethnicity minorities and therefore more respect 
should be paid to their production, lifestyles and customs.  
 
All in all, in the case of Nu River, the participatory status of affected people in the decision making 
process was low. Their right of access to information or support was also low. Little negotiated process 
and attention was paid to the vulnerable group and the property right in China was quite opaque. Little 
effort was made by the government to gain the acceptance of the affected people. A three-step model 
might to some extent explain the resettlement situation of the Nu River in China. Firstly, people were 
greatly motivated to resettle due to their confidence and trust towards the country. Secondly, during the 
process of resettlement, people were successfully resettled due to their high expectation of the new life 
after propaganda by the government. Thirdly, after resettlement, people were experiencing various 
problems, such as the difficulty of adapting to the new society, loss of land and impoverishment. 
Therefore there was a potential possibility that people may choose to move back, go to petition, and 
even create conflicts like the other cases in China. The high expectation of new life and trust towards 
the country might decrease the difficulty of resettlement and increase the potential risks after 
resettlement. Moreover, people might lose their trust and confidence towards the country if the promise 
made by the government was not fulfilled. It would turn into a negative feedback loop and create many 
conflicts and challenges to the other dam construction on the Nu River, not to mention the 
sustainability of large dams. Hence, a stakeholder forum or a planning institution at all levels is 
suggested to facilitate this process, to ensure representation, consultation, negotiation and participation 
of rural communities, indigenous and tribal peoples and all the other stakeholders for reaching a 
settlement, including mechanisms for the real hearing and grievances.  
 
6.2 Comprehensive Option Assessment 
Hydropower development remains the top priority in China due to its tremendous technical, economic 
and financial benefits. The Yunnan Provincial government signed an agreement to develop a cascade 
of 13 hydroelectric stations with Huadian Corporation in 2003. Local government and Huadian have 
been the main drivers for the project due to “dams as poverty alleviation” models assumes the 
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incredible revenue generated by the dams. It was evaluated that full cascade development could create 
annual output value of over 340 billion RMB and direct financial contribution of almost 8 billion RMB, 
among which, the annual land tax income of dams development would be 2.7 billion RMB. However, 
this time large dams plan has caused fierce debate between different stakeholders.  
 
Avoidance and minimization of social and environmental impacts are the basic criteria guiding options 
assessment. Considering the environmental problems, Premier Wen halted the dam development in 
2004, after which local government had been tried hard to persuade the central government and the 
onsite preparation work continued. Premier Wen halted the dams and onsite work again in 2009, as a 
result of the environmental and social considerations. It was also rare successful case that people and 
NGOs influenced the decision making process of large dams project, which was due to the fact that 
domestic and international political opportunity structure was comparatively open in China. The 
outcome of decision-making on hydropower was firstly the delay for 10 years and finally scaling down 
to five dams. 
 
Faced with increasing energy demand, energy shortage, carbon emission target, the state council 
published its 12th and current Five-Year plan in Jan 2013. It stated that construction on Songta Dam, 
the first dam of the 13 dams cascade on Nu in Tibet, should proceed during the 2011-2015 five years 
period, while the other four dams including Maji, Yabiluo, Liuku and Saige should undergo orderly 
preparation. Compared with hydropower projects on other rivers, China has seriously considered the 
impacts on Nu River, postponing 13 dam project for 10 years and finally made a decision of two 
reservoirs, five dams plan. As we can see from the timeline about the whole decision making process, 
social and environmental aspects were given the same significance as technical, economical and 
financial aspects in assessing options (Appendix 2). The 12th Five-Year plan for national economic 
and social development also emphasized that hydropower should be positively developed in the 
premise of good ecological protection and resettlement. The new five dam (Songta, Maji, Yabiluo, 
Liuku and Saige) plan is the relatively effective and prior outcome of balancing different 
environmental, social and economic factors.  
 
There is no doubt that Songta dam can get the permission first because it is located in Tibet with lowest 
population density and biggest installed capacity. Next, considering the distance from the World 
Heritage site in Yunnan, all the dams except Bingzhongluo, Lumadeng and Fugong have 
comparatively smaller impact on the biodiversity and the World Heritage site. Then thinking of the 
displacement population, investment and installed capacity, Maji, Yabiluo, Saige, Guangpo dams are 
preferred. However, the seismic intensity of the last four dams are estimated to 8 magnitude on the 
Richter Scale, while the other dams are at 7 magnitude, hence dam construction situated more north are 
preferred. Balancing all the factors, Songta, Maji, Yabiluo, Saige dams should be given the first round 
permission to start construction. Liuku dam is the smallest and already started resettlement, so it is 
reasonable to include Liuku dam in the new plan. It was not absolutely the way decision-making 
process was carried out, but the five dams in plan must have certain advantage and priority over the 
other eight dams, considering the environmental, social and economic aspects.  
 
It is also possible to get comprehensive decision-making priorities of dams by using economic, 
environmental and social influence indicators and carrying out the Analytic Hierarchy Process (AHP). 
The change in the weights of the criteria and the selection of representative indicators will greatly 
influence the priority rank of the alternatives. In the research of AHP Dynamic Decision Theory on 
Hydropower Development in the Nu River Area, Zhang used the selected environment, social and 
economic indicators (Appendix 4) to get the result that the top five preferred dams are Songta, Lushui, 
Maji, Yabiluo and Saige (Zhang, 2007). However, he did not take into consideration the influence on 
the World Heritage Site and its potential earthquake risks. If we think of these factors, the top five 
preferred dams will probably be Songta, Maji, Yabiluo, Saige and Liuku dams.  
 
Some experts pointed out that Nu River area was uniquely geologically fragile and unstable, where 
new fault movements were intense and there was a high level of fracturing. Therefore there would be 
high risks to build large-scale dams on the Nu River. On the other hand, other geological experts 
responded that the fault zone in Nujiang region was not continuous but intermittent, thus the dams 
could avoid the fault lines. Moreover, dam construction sites are required not to choose the known 
active faults. Also, the landslides and dammed lake, caused by the high dams and reservoirs, will only 
occur in the early period of hydropower engineering. 
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All in all, the comprehensive approach takes into account the full range of development objectives to 
assess the appropriateness of options. In the case, hydropower development was taken as poverty 
alleviation model when considering both the environment and social adverse impacts. Also, the total 
installed capacity of the 13 dams cascade accounts for 71% of the technically exploitable hydropower 
potential on the main stream of Nu River, which is significantly high. As we can imagine, if all 13 
dams were to be constructed, the Nu River will basically transform into end-to-end artificial lakes. The 
ecosystem will thus be totally destroyed. However, the plan of five dams accounts for 38% of the 
technically exploitable hydropower potential on the main Nu River, which is an adequate level of 
exploration. 
 
6.3 Addressing Existing Dam 
A comprehensive post-project monitoring and evaluation process should be introduced. None of the 13 
dams proposed on the Nu River have been finished, therefore the situation and status discussed here is 
mainly about the existing dams in China. The responsibility of resettlement monitoring is within the 
central, provincial and city levels of the government. Ministry of Water Resources and the State 
Economic Trade Commission are in charge of such responsibility in the central level and reservoir 
resettlement institutions at the provincial level. NGOs were also involved in the past 30 years. 
However, such efforts have been restricted to the projects of national significance. Annual reports on 
the Three Gorges Dam offered a statistical rundown of the investment, resettlement progress and 
population, and evaluation about whether they satisfied the national standards, which were not 
published. Monitoring and evaluation should be strengthened across all the dam projects, which can 
provide lessons and experience for future decision-makers about planning, design and operation of 
large dams. 
 
Any outstanding social issues, such as poorly conducted dam displacement should be remedied with 
mechanisms suitable for affected communities. Due to the problems of livelihoods and living standard 
decline, a “Remaining Problems Fund” was set up in the 1986 and updated in 2002 to help poorly 
resettled households, and resolve the livelihood problems of the affected communities. In 10 years, 
China invested totally 2.88 billion until 1997. Furthermore, it separately invested RMB 300 million and 
RMB 200 million in the Danjiangkou and Xinanjiang regions respectively dealing with this fund (Li et 
al., 2001). The outcome was positive and all livelihoods, economic situation, and social services were 
enhanced.  
 
Actually there were other late-stage support policies addressing existing dams released before, such as 
the maintenance fund released in 1981 and the first version of late-stage support fund of 250-400 RMB 
per capita for 10 years, released in 1996. In addition, the State Council also released the “Late-stage 
Support Policies of Large and Medium Scale Reservoirs” in 2006, which added an annual post-
relocation fund of 600 RMB (US$95) per capita for 20 years for the displaced people since 1st of July, 
2006, as the updated version of late-stage support fund (State Council, 2006). It aimed to properly 
resolve the subsistence and living difficulties of the displaced people and promote the economic and 
social development of the reservoir area and the resettled area. The fund will be sustained by increasing 
the unified tariffs.  
 
There is no doubt that China has made gradual progress with regards to addressing existing dams. 
However, there is still big need and room for the state to raise the standards and make more investment 
to remedy the impoverishment and social issues of dam induced resettlement and all these policies 
greatly depends on implementation. However, it was also unclear whether these decisions consulted the 
affected people.  
 
6.4 Sustaining Rivers and Livelihoods 
As mentioned earlier, the Three parallel Rivers of Yunnan Protected Area was listed as World Heritage 
due to the extraordinary landscapes, such as deep-incised river gorges, snow-clad mountains, glaciers, 
lakes and meadows, which believed to support over 25% of the world’s and 50% of China’s animal 
species. Because of the subsistence activities and development of local people, the vegetation on some 
valleys of Nu River has been severely damaged. Also, there were almost no original forests below the 
altitude of 1500 meters, while the vegetation between altitudes of 1500 to 2000 meters has been 
severely damaged. The value of property mostly was related to higher elevation areas (above 2000m) 
and the proposed 13 dams will not have impact on the protected area. Besides, there are some precious 
areas below 2000m and there is no plan to build dams there. 
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Furthermore, considering the biological and cultural importance of this area, five dams with less impact 
on the Nu environment were given permission to start instead of 13 dams cascade. Songta is in the 
Tibet, thus it will have little adverse environmental impacts on the World Heritage Area. It was 
calculated by experts that Maji dam station will be 2.21 km from the World Heritage Site, and the end 
of reservoir will be 810m from the World Heritage Site. Yabiluo dam station will be 5.54km and its 
reservoir end will be 2.72km from the World Heritage Site. Liuku dam station will be 8.13km and its 
reservoir end will be 7.92km from the World Heritage Site. Saige dam staion will be 45km while its 
reservoir end will be 7.51km from the World Heritage Site (Yunnan Net, 2008) These four dams will 
therefore have none or very little impact on the World Heritage Site. The five dam decision values 
ecosystem, biodiversity as integral part of project and prioritizes avoidance of negative environmental 
impacts. 
 
When reviewing alternative locations for dams on undeveloped rivers, tributaries are always the prior 
choice. In the case of Nu, there are already quite a few small dams on the tributaries of Nu. But they 
are not economically attractive enough to get investment for building relative infrastructures such as 
roads or electricity wires since technically exploitable hydropower potential on tributaries only 
accounts for 6% of the whole Nu River’s potential. Moreover, they cannot meet the increasing national 
energy demand and the requirements of local economic development. Determining what is an 
acceptable level of risk is carried out in a collective political process. Thus, balancing the energy 
demands and local development, dams on the main stream Nu River are given priority. Some research 
results also showed that biophysical impacts of small hydropower (<50 MW) on the Nu River may 
transcend those of large dams with respect to the length of river channel affected, diversity of habitats 
affected, modification of hydrologic regimes, land designed as biodiversity priorities, and water quality 
(Kibler & Tullos, 2013). 
 
According to the framework of WCD, dams with less impact on endangered species should be 
preferred and when impacts cannot be avoided, viable compensation measures should be taken for the 
sake of species in the river basin (World Commission on Dams, 2000). Undoubtedly, dams building 
will have impacts on the river ecology and fishes. Agriculture Bureau of Nujiang Prefecture announced 
a main list of indigenous fishes for protection, including rare, endangered and endemic and migratory 
fishes. Firstly, dams will have big impact on the migratory fishes. The only migratory fishes in the Nu 
River is Anguilla nebulosa McClelland, which can swim for 2000 km from the estuary of Salween 
River and exists in the Upper Nu but only two specimens were discovered from the Nu River. However, 
there may be more living on the Burmese side. Although Huadian Yunnan Company promised to build 
fish corridors or fish ladders for them to pass. This type of fish is not endangered fish and they exist in 
many other rivers all over the world.  
 
Secondly, dam building will influence the fish’s only living in the fast water flow. Several types of 
fishes are rare and endemic rapid fishes in the Nu River, but they can also live in the tributaries. If 
some protective area can be built on the tributaries, they can survive and breed more rather than being 
captured and sold by the local people. Last but not least, Placocheilus cryptonemus Cui et Li is the only 
endangered fish among them on the list, existing in Lushui and Fugong part of Upper Nu, which can 
also be found in the tributaries. Still, considering most of them still prefer the fast water flow of the 
mainstream, building five dams instead of 13 dams cascade can effectively reduce the impacts and 
leave some room for them to survive and breed. 
 
6.5 Recognizing Entitlements and Sharing Benefits 
From the WCD’s report, it was discovered that affected people were not sure to be the beneficiaries of 
the hydropower project. Thus, it was suggested that adversely affected people should be recognized as 
first among beneficiaries of the project, and legally protected benefits sharing mechanisms should also 
be implemented. It is imperative to carry out the benefits sharing to minimize the negative impacts of 
the affected people and resettlement should be truly taken as a chance for development instread of a 
risk of impoverishment. Therefore, the affected people no longer need to share the cost of hydropower 
development and live better life. 
 
The performance of recognizing entitlements and sharing benefits in the case of Nu was far from 
satisfactory on the grounds that 2006 Regulation weighted compensation as a means of restoring rights 
more than the benefits sharing. Most of the regulations were about the compensation, while only few 
regulations were about the benefit sharing and development. Due to the population growth and 
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expanding urbanization, there were more pressures of employment in the city and developers felt more 
reluctant to take responsibility for the employment forms of benefit sharing. Thus, government and 
project developers chose to provide cash compensation where the land acquisition occurred.  
 
Although from the 2006 Regulation, Article 3 did promote the benefit sharing and state that resettles 
should reach or exceed their origional living standard. However, it was aimed at compensating what 
already existed rather than improving the living standard by the means of benefit sharing. Moreover, it 
remained unclear who should get benefits sharing and what proportion or level they should get (Ding, 
2007). In the case of Nu, the compensation for the loss of land was far lower than the national 
standards and people had no place to carry out the agriculture activities in the new designed area. Due 
to their lack of education and capability training, it was almost impossible for affected people in the Nu 
River area to find other jobs except agriculture and construction workers. People were faced with the 
risks of impoverishment.  
 
Reviewing the resettlement cases, there were some examples where benefits sharing initiatives were set 
up. For example, resettles were found to be mainly working in temporary construction jobs in the 
Xiaolangdi Dam site (Webber & McDonald, 2004). Most of the people who benefited from the project 
were working as temporary construction or transport workers, which was completely not sustainable in 
the long run. Also, affected people due to the hydropower on Nu River could get a little lower hydro-
electricity price than other places. Moreover, it was mentioned earlier that there was an annual post-
relocation fund of 600 RMB (US$95) per capita for 20 years for the displaced people by taking a small 
share from the national electiricty price. However, the compensation standards with US$95 were still 
low. Thus the status and situation of benefits sharing in China seemed unsatisfactory. 
 
Benefits sharing can be divided into four types: environmental, economic, political and catalytic. The 
benefits gained from the cooperation and involvement of various stakeholders can improve the 
ecological situation, creating economic benefits and enhancing the political understanding between 
dam proponents and opponents within China. The failure of benefits sharing in China is due to the fact 
that policies were not interpreted and implemented as expected at different institutional levels. All in 
all, more regulations of benefits sharing should be specified and carried out with regards to irrigation 
priorities, electricity price, water supply, fishing rights and etc in the case of Nu River.  
 

6.6 Ensuring Compliance 
It is required that government, developers, regulators and operators meet all commitments made for the 
whole process of dam building to ensure and earn public trust and confidence. In the case of Nu River, 
there were quite a few problems and challenges such as compensation standards changing, loss of 
farming land, no freedom to choose house, payment schedule unknown, and lack of long time support, 
which violated the national regulations and explained further below.   
 
A clear, consistent and common set of criteria and guidelines should be adopted to ensure compliance. 
However, in the case of Nu, the Lushui County government posted the detail of compensation for land 
in public. At first, the compensation for land lost depended on the current land use, whether it was used 
for planting crops or vegetables. The initial compensation for construction area land is US$21 annually 
per hectare of land planted with vegetables, US$18 annually per hectare of paddy land and US$10 per 
hectare of dry land every year. However, the compensation was revised and increased by 25% after 1 
November 2007. Therefore, most of the people were compensated at a lower price before the time 
point. From the interview, the average production value of the land for corn was around US$4.2-8.5 
annually per hectare. For rice is around US$20.3-27 annually per hectare. This violated the Article 22 
from the 2006 Regulation, that the land compensation and the resettlement subsidies for farmland used 
for large to medium scale hydropower projects should be equivalent to 16 times the AAOV for three 
years prior to the acquisition. What’s more, the compensation was to be paid over time and the exact 
schedule still remained unclear.  
 
As a result of dam construction, people will not only lose their farming land and property in the 
inundated area forever, but also lose them in the construction area during a certain time, which also 
violated the Article 25 that farmland used by the construction of large or medium dams should be 
compensated with an equal farmland elsewhere. The resettlement payment and compensation payment 
for house and etc was to be paid over time and the exact schedule still remained unclear, which 
violated Article 32 stating that “resettlement payment and compensation payment for house, 
structures attached to the houses, trees and other agricultural related equipment should be given 
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directly to the resettled people in full by the county-level government in the resettlement area.” 
Futhermore, the resettles in Xiaoshaba Village were not given the freedom to build their own houses, 
which violated the Article 35 stating that houses for resettled rural residents can be chosen to build by 
themselves, and the relevant local government and village should collectively plan the homestead 
rather than impose construction standards for housing. 
 
Last but not least, not familiar with off-farm jobs, the resettles were still in lack of long term support 
programs, such as job training, community development, capacity building and education, to name a 
few. This was a violation of Article 45, which states that government at all levels and relevant 
departments should strengthen the training of the resettles’ scientific, cultural knowledge and practical 
skills. It also encourages enhancing the publicity and education laws, which are aimed at enhance job 
hunting capabilities among the resettles. Corruption practices should be avoided through enforcement 
of legislation, voluntary integrity pacts, and other instruments. 
 
The key failure of ensuring compliance may be due to the decentralized model of legislations in China 
and relative lack of accountability. The management of resettlement administrations for large dams 
projects is hierarchical and decentralized to the local administrative levels of governance, from the 
Ministry of Water Resources (MWR), provincial government, municipal government, country 
government, township government to village committee. The local resettlment station or office not 
only had the power to tailor or change the resettlement plan according to the real local situation, but 
also was responsible for the distribution of compensation, which gave the authorities great power 
without observation. With the decentralization of the power to the local authorities, there were no 
contemporary monitoring system. If there is a system of accountability, the local government will plan 
and manage the resettlement and hydropower issues in a more proper and transparent way. Without 
such an accountable system, there is a risk of mismanagement and corruption, as what obviously and 
seriously happened in the case of Three Gorges Dam. Corruption undermined the rights and 
entitlements of affected people and its capability to safeguard them. It was pointed out that the 
mismanagement of resettlement funds might happen when the money was used for personal use, non-
resettlement project use or other unapproved projects. It may also happen when the county has the 
flexibility of setting the low multiplication figure and different compensation standards and thus the 
burden will be shifted from the developer to the affected people. The accountability of the local 
government is only to the upper level of administrations rather than the people. An independent review 
panel at the local level with the participation of different stakeholders can avoid the corruption and 
mismanagement of the resettlement issues, and thus the local government will pursue the positive 
feedback loop of satisfying the needs of local people and winning their trust and confidence.  
 
 
6.7 Sharing Rivers for Peace, Development and Security 
The Salween/Nu River is shared by China, Thailand and Burma, and originates from the Tibet Plateau, 
then flows through the World Heritage site in Yunnan Province, China. It then becomes the Salween in 
Burma and Thailand, before entering the Andaman Sea. In the past decade, the 13 dams cascade have 
been proposed in the upper reaches of the Salween River in China, while 6 dams have been proposed 
along the lower reaches of the Salween River in Burma and Thailand-Burma border, which received 
heated discussion and debate. However, in the Feb of 2013, State Council of China emphasizes to 
construct large-sized hydropower stations in key watersheds, such as those of Jinsha, Yalong, Dadu 
River and Nu River (Songta Dam), and orderly commence the construction of other hydropower 
projects on Nu River as well, such as Liuku, Maji, Yabiluo, Saige and etc, according to the “12th Five 
Year Plan of Energy Development”. Five dams were granted the permission to start construction on the 
Nu River. Meanwhile, in the late Feb of 2013, Burma’s Deputy Minister of Electric Power informed 
Parliament that six dams on the Salween River in Shan State, Kayah State (Karenni) and Karen State 
gained approval. These six dams are Kun Long Dam, Nong Pha Dam, Tasang Dam, Mantawng Dam 
(on a tributary), Ywathit Dam and Hatgyi Dam with a total installed capacity of 15000 MW. Some 
dams will be carried out in regions where conflicts between ethnic resistance forces and the Burmese 
Army are still going on and the investment for these dams will be gathered from five Chinese and three 
Burmese corporations, and Electricity Generation Authority of Thailand (EGAT) International Co.,Ltd. 
In the lower Salween Basin, economic development has been intensely pursued due to the open-up 
policy of Burma, and this hydropower boom could probably supply much needed revenue for the poor 
residents. 
 
There are three controversy issues concerning large dams building, which can create either updated 
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conflicts or benefits sharing and cooperation opportunity if handed properly between the riparian 
countries. Firstly, the unique and flourishing ecosystem in the riparian area of Burma is greatly 
dependent on the rich sediment and nutrients carried by the fast running Salween River. Thus the 
planned dams on the Nu River are likely to threaten to block the seasonal nutritious sediment and 
woody debris, which are vital for the ecosystem of wetland, delta and river habitats in the downstream 
area. This will cause increased erosion and decreased fish and agriculture productivity and decreased 
food security in Burma. Moreover, as a result of blocking sediment, the reservoir will not be able to 
hold so much water and the maintenance fee of dams may increase. 
 
The second issue is water control. The dams built in Nu River are only for energy not irrigation, thus 
there are no international debates about the water quantity. But the changing reasonable volume of 
water control due to the changing domestic demand of electricity power may have great influence to 
the agriculture in the downstream countries. How to balance the water control, peek demand period to 
produce electricity in China and the agriculture water requirement of Burma will raise the chance of 
negotiation and collaboration. 
 
The third issue is the glacial lake outburst flood (GLOF). It is a type of ourburst flood, which may 
happen if the dam with a glacial lake fails due to erosion, a build up of water pressure, an avalanche of 
rock or heavy snow, seismicity activity under the ice, such as earthquake, volcanic eruptions and etc. 
Thus when planning the dams, advanced technology should be used to prevent such disaster from both 
China and Burma. There could be some disagreement or cooperation around data collection and 
dissemination regarding monitoring of sources of water flow, precipitation, and volumes in order to 
prevent the GLOF and better prepared for the potential threats. Moreover, more communication 
mechanisms between the dams in China and Burma could promote the friendship between the two 
countries and create better management over the dams on the whole basin.  

7. Conclusion 
China’s consumption of electricity is increasing with its rapid economic development. Although the 
main supply of electricity power is still coal, the government has recognized the importance of 
renewable energy and energy transition. China has confirmed its direction and target towards carbon 
emission reduction after the Copenhagen conference and enhanced its efforts to promote the 
environmentally sustainable alternatives to coal-fired power plants. Hydropower is central to this 
strategy to achieve sustainable energy production. 
 
With a total installed capacity of 21320 MW, China planned to build 13 dams cascade on Nu River in 
2003, however it received great debate and discussion due to its biologically and culturally diverse 
value and that the project would relocate 51079 residents and ethnics. Premier Wen officially halted the 
13 dams cascade on Nu River twice due its potential ecological and social influence. However, from 
the 12th five-year plan of energy development by the State Council, released in 2013, China 
emphasizes to start the construction of Songta dam on the Nu River, and orderly commence the 
construction of four other hydropower projects along the river, that is Liuku, Maji, Yabiluo and Saige 
dam. The decision-making of five dams instead of the previous 13 dams cascade on the Nu River took 
into account the critical issues such as economic benefits, affected people, World Heritage area, 
biodiversity, fish, seismicity and so on. 
 
To step further, using the Framework of sustainability of large dams from WCD, all the seven priorities 
have been analyzed above to minimize the adverse social and environmental impacts and maximize the 
economic benefits. When it comes to the sustaining rivers and livelihoods and comprehensive option 
assessment, China’s decision and policy has seriously taken into consideration the adverse social and 
environmental impacts in the past ten years and thus finally announced the alternative hydropower 
project of five dams. These five dams will be comparatively far from the World Heritage area and will 
avoid the area with severe risk of seismicity. The dams will have impacts on the migratory fishes, and 
the only one in the Nu River being Anguilla nebulosa McClelland, but only two specimens were found 
in the Nu River. Several types of fishes are rare and endemic rapids fishes in the Nu River will be 
influenced, however, they can also live in the tributaries. When it comes to seismicity worries, fault 
zone in Nujiang actually is not continuous but intermittent, thus the dams could avoid the fault lines. 
 
Moreover, China did think about the issue of addressing existing dams but the scope needs to be 
broadened and the efforts needs to be made over the long run. As mentioned, China still did not do well 
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in the population and displacement related issues, such as gaining public acceptance, recognizing 
entitlement and benefits sharing, and ensuring compliance in the case of Liuku dam. The changing and 
controversial policies concerning resettlement compensation lost the confidence and trust of affected 
people. It was hard to recognize the rights and safeguard entitlement due to the fact that property rights 
in China were rather opaque and lacked proper regulations. Affected people were not fully informed 
and consulted during all the steps, and there was no process of negotiation in this case. The new 
resettlement policy in 2006 greatly improved the compensation standards and situation of resettles but 
implementation needs to be enhanced. The key failure of ensuring compliance is the decentralized 
model of legislations without observation and lack of accountability. Without such an accountable 
system, there is a risk of mismanagement and corruption. An independent review panel at the local 
level with the participation of different stakeholders can avoid the corruption and mismanagement of 
the resettlement issues, and thus the local government will pursue the positive feedback loop of 
satisfying affected people’s needs and winning their trust and confidence. It is suggested that the 
regulations of benefits sharing be specified in terms of irrigation priorities, electricity price, water 
supply, fishing rights and etc if more dams will be built on the Nu River. 
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Appendix 1 
Table. 5. Initial and Adjusted Compensation for Construction Area Land (Brown & Xu, 2010) 
 
Type of land Initial compensation price 

(US$/year/hectare) 
Adjusted compensation price 
(US$/year/hectare) 

Paddy 18 22 
Dry 10 13 
Vegetable 21 26 
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Appendix 2 
Table. 6. Timeline of Main Issues Concerning Decision Making of Hydropower Development on Nu 
 
Time Events/Projects Initiator/Stakeholders Concerns 
14/June/2003 Kick off Ceremony, Signed an 

agreement in Kunming to jointly 
fund and establish Yunnan 
Huadian Nu River Hydropower 
Development Company and start 
the preparation work for the Liuku 
Dam after establishment (Yunnan 
Channel, 2003a) 

China Huadian 
Corporation, Yunnan 
Provincial Development 
and Investment company, 
Yunnan Electric Power 
Group Hydropower 
Construction company and 
etc 

Plan to launch two 
projects during the time of 
11th five year and finish all 
the other 11 dams within 
20 years 

19/July/2003 Opening Ceremony of the Liuku 
Dam in the town of Liuku 
(Yunnan Channel, 2003) 

Yunnan Huadian Nu River 
Hydropower Development 
Company 

 

14/August/2003 Review meeting of ’Hydropower 
Development Planning Report in 
the Middle and Lower Reaches on 
Nu’ in Beijing (Southern 
Weekend, 2005) 

National Development and 
Reform Commission 
(NDRC) held, with 
participation of over 140 
experts 

Finally they adopted the 
two reservoirs, 13 dams 
hydropower development 

1/Sep/2003 Regulation ‘Environmental Impact 
Assessment Law of China’ 
officially implemented  

State Environment 
Protection Administration 
(SEPA) 

Large-scale hydropower 
development project must 
carry out EIA 

3/Sep/2003 Expert panel in Beijing SEPA held Nu River hydropower 
development is not 
appropriate 

29/Sep/2003 Expert panel in Kunming, Yunnan People’s Government of 
Yunnan Province (PGYP) 

Nu River hydropower 
development plan should 
go ahead 

1-7/Oct/2003 The governor of Yunnan Province 
and ex-director of SEPA-Field 
investigation of Nu River 

PGYP  

9-10/Oct/2003 Expert panel in Kunming PGYP The development of Nu 
River is practical 

14-19/Oct/2003 Experts-Ecological investigation 
of Nu River (Zheng, 2010) 

SEPA  

20-21/Oct/2003 Expert panels in Kunming SEPA held, with the 
participation of Yongchen 
Wang from Green Earth 
NGO, Daming He, director 
of international rivers 
research center, Yunnan 
University and etc 

Concluded that China 
might lose an eco-river as 
result of hydropower on 
Nu 

Oct/2003 State Power Survey and Design 
Institute commissioned to submit a 
report entitled ’Introduction of 
Hydropower Development and 
Environmental Protection in the 
Nu river Basin’  

PGYP  In the report, full cascade 
development could create 
annual output value of 
over 340 billion RMB and 
direct financial 
contribution of almost 8 
billion RMB, among 
which, the annual land tax 
income increased by 2.7 
billion RMB.  

Nov/2003 International Conference of anti-
dams held in Thailand 

Yongchen Wang and other 
civil environmental NGOs 

More than 60 countries’ 
NGOs jointly signed 
signatures in name of this 
conference to protect Nu 
River, and this letter was 
submitted to UNESCO 

Mid-Feb/2004 ‘Hydropower Development 
Planning Report in the Middle and 

China’s premier, Jiabao 
Wen 

Premier Wen wrote the 
feedback, ‘this project has 
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Lower Reaches on Nu’ was not 
approved by the State Council, 
which was submitted by NDRC 
(China News Weekly, 2004) 

aroused great concern 
from society and there is 
different voice from 
environmental protection 
side, so more careful 
researches are needed’ 

13/Nov/2004 The second review meeting about 
planning and EIA report in Beijing 
(Yi, 2007) 

The energy Bureau of 
NDRC and SEPA, with the 
participation of 14 units 
and 78 representatives 

Group of 15 experts 
formed initial review 
comments about reports, 
but the two sides still 
insisted on the previous 
point of view, and the final 
result remains to be 
determined 

8/April/2005 On-site visit of delegates, and 
public reports, faced with all the 
teachers and students of Yunnan 
Province 

People’s Government of 
Yunnan Province invited 
famous experts, such as 
physicist Zuoxiu He, 
Youmei Lu, Zhouzi Fang 
and Boting Zhang  

After this Nu River visit, 
Zuoxiu He and Youmei Lu 
submitted the proposal 
letter of hydropower 
development on Nu to the 
State Council 

July/2005 Visited Yunnan and instructed to 
accelerate the demonstration of Nu 
Project 

Premier Wen  

25/August/2005 98 environmentalists and 61 
NGOs signed the open letter’ Civil 
appeals to publicize the 
Environmental Impact Assessment 
(EIA) report, in accordance with 
the law’, which was presented to 
the relevant ministries of the State 
Council, NDRC, SEPA 
(Eplawyer, 2006) 

State Council, NDRC, 
SEPA, environmentalists 
and NGOs 

The open letter created 
quite a stir and indirectly 
led to the China high-level 
forum on hydropower 
development and 
environmental protection. 

22/Oct/2005 China high-level forum on 
hydropower development and 
environmental protection 

Dozens of government 
officials, experts and 
scholars, two farmer 
representatives from 
Nujiang Prefecture 

Started a fierce debate 
about ecological balance 
and environmental issues 
about hydropower 
development from 9 am 
till 4 pm, and no 
consensus was reached 

2006 Resettlement of Liuku Dams and 
construction work 

  

July/2006 On the webpage of the State 
Council, NDRC will take water 
conservancy construction as the 
strategic focus of social economic 
development (State Council, 
2006a) 

NDRC It is aimed at speeding up 
the examination and 
verification of the major 
water control project 

9-10/July/2007 Thematic reports about Nu issues 
to the NDRC and Western 
Development of the State Council 
in Beijing 

Yueqing Duan and Xinhua 
Hou, governors of Nujiang 
Prefecture  

 

20-
22/July/2007 

On-site visits and research of 
relevant ministries 

NDRC, Western 
Development Office of the 
State Council 

 

21/Feb/2008 The formal construction of Liuku 
Dam reservoir area already started 
at 14th Feb, according to Southern 
City Newspaper 

Southern City Newspaper According to media, 
people were working in 
Xiao shaba Village every 
day. 

7/March/2008 Made it clear that project had no 
substantial progress and there 
were just some preliminary 
feasibility studies 

Guangrong Qin, Party 
Committee Secretary of 
Yunnan Province 

 

18/March/2008 Announced the ‘11th Five-Year 
Plan of Renewable Energy 
Development’. This plan made it 
clear that China would develop 

NDRC However, it received 
environmental disputes 
and did not approved by 
the Ministry of 
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Liuku and Saige dams on Nu 
Rivers as key projects. 

Environment Protection 

12/May/2008 Sichuan Earthquake, which was 
measured at 8, killing estimated 
68000 people 

  

8/Dec/2008 CCTV5 broadcast feature films, 
‘Nu story’ 

  

14/March/2009 During the time of ‘two sessions’, 
said that one reservoir 4 dams on 
Nu should be ratified  

Zhaoqing Peng, members 
of the CPPCC National 
Committee, Vice chairman 
of Nujiang Prefecture 
CPPCC 

 

April/2009 Ordered a halt to work on the 
Liuku hydropower station in 
Yunnan Province, calling for more 
environmental assessment, Wen 
said the authorities should ‘widely 
heed opinions, expound on the 
project thoroughly and make 
prudent decisions’ 

Premier Wen The premier told 
authorities not to resume 
preparation work until the 
dam’s impact on the 
ecology and local 
communities were fully 
understood. 

7-18/Dec/2009 Copenhagen Conference, China 
made promise about carbon 
emission reduction per capita 
decreasing by 40% to 45% from 
2005 to 2020. 

 A new opportunity for 
hydropower development 

24-
26/June/2010 

‘Comprehensive planning report 
in the Nu River basin’ which took 
8 years to finish, had passed the 
review meeting 

NDRC, Ministry of 
Environmental Protection, 
Ministry of Land and 
Resources, Water 
Resources and Hydropower 
Planning and Design 
Academy, Yunnan 
Province, Tibet 
Autonomous Region and 
other sectors 

 

Jan/2011 Said recently in the first national 
hydropower photography 
competition that Nu River is sure 
to be developed (China Radio 
Website, 2011) 

Lishan Shi, Deputy 
Director, Renewable 
Energy Division of 
National Energy 
Administration 

 

Feb/2011 Wrote a joint letter to the 
leadership of the State Council, 
and pointed out that the Nu River 
had particularly high risk in 
earthquake 

Four professional scholars 
from geological 
community: Daoyi Xu, 
Wenpeng Sun, Ming Zhu, 
Dongxu Li 
 

It is too risky to build big 
hydropower dams on Nu 
and should not be adopted 

May/2012 The approval of China’s large-
scale hydropower projects 
accelerates. 

  

Feb/2013 In the ‘12th Five Year Plan of 
Energy Development’, China 
emphasizes to construct large-
sized hydropower stations in key 
watersheds, such as those of 
Jinsha, Yalong, Dadu River and 
Nu River (Songta Dam), and 
orderly commence the 
construction of other hydropower 
projects on Nu River as well, such 
as Liuku, Maji, Yabiluo, Saige and 
etc. 

State Council  

Notice: The National Development and Reform Commission (NDRC) is a macroeconomic management 
agency under the State Council that studies and formulates policies and regulations for economic and 
social development. One of its functions is to formulate plans for the energy development, such as oil, 
natural gas, coal, power, wind, hydropower and other renewable energy resources.  
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Appendix 3 
Table. 7. Evidence from the Nu River Area (Green Home, 2006) 
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Appendix 4 
Table. 8. Selected Economic, Environment and Social Influence Indicators of 13 Dams on the Nu River 
(International Rivers, 2013; Zhang, 2007) 
 

Dam name 
Investment 
(billion 
Yuan) 

Investment 
per unit 
Installed 
capacity 
(thousand 
yuan/kw) 

Investment 
per unit Power 
Generation 
(yuan/kwh) 

Adjustment 
Volume 
(million 
cubic 
meters) 

Displacement 
per unit 
Installed 
Capacity 
(capita/MW) 

Land 
Submerged 
per unit 
Installed 
Capacity 
(hectare/MW) 

Total 
Duration/a 

Depth 
Preparatory 
Work 

Regulation 
Performance 

Songta 19,70 4,69 1,10 3632,00 0,87 0,07 10,00 5,00 5,00 

Bingzhongluo 5,20 3,25 0,63  0,00     

Maji 18,50 4,40 0,98 3177,00 4,72 0,39 10,00 2,00 2,00 

Lumadeng 9,10 4,55 0,90 194,90 3,05 0,22 7,00 2,00 2,00 

Fugong 2,30 5,75 1,17  1,71 0,15    

Bijiang 5,90 3,93 0,50 44,00 3,46 0,21 6,50 2,00 1,00 

Yabiluo 6,00 3,33 0,66 108,14 2,21 0,10 6,50 2,00 2,00 

Lushui 8,80 3,67 0,69 463,00 2,58 0,16 7,75 2,00 3,00 

Liuku 0,90 5,00 1,18 4,00 2,28 0,06 3,67 5,00 0,00 

Shitouzai 2,30 5,23 1,00 19,00 1,56 0,51    

Saige 3,60 3,60 0,67 35,00 1,88 0,71 5,58 0,00 0,00 

Yansangshu 4,40 4,40 0,85 43,00 2,47 0,66 5,75 2,00 2,00 

Guangpo 2,90 4,83 0,76 32,00 0,06 1,27    
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