
Hydropower explained

Hydropower harnesses the energy of moving water and converts it into mechanical or electric power for human 
consumption. The most well-known source of hydropower is the hydroelectric dam. 

How it works

Damming relies on the potential energy of water held in a reservoir and its controlled outflow, which turns a 
turbine. Hydroelectric dams range in size from tiny systems with capacities of just a couple of kW to the largest 
electricity-producing plants in the world, with capacities well over 10 GW.

Energy can be harnessed anywhere water flows from a higher elevation (as in an artificial reservoir) to a lower 
elevation. Developments in “run-of-the-river” power station technology are making the capture and conversion 
of hydropower into hydroelectricity from undammed running water more efficient. Similar technologies are 
being refined to more efficiently harness marine power from ocean waves and tidal streams. Pumped-storage 
hydro systems, on the other hand, have more control over the flow of the water through the turbine and there-
fore make this type of hydroelectric power one of the most reliable sources of base load power. In these systems, 
however, power must be used to pump water back up into the higher-level reservoir. 

Opportunities in Asia and the Pacific

• Most untapped potential in the world: A 2007 survey of energy resources by the World Energy Council led  
 to the conclusion that the technically exploitable capability of hydropower in Asia and Oceania is an  
 estimated 5,712 TWh – well over the capacity of any other region. Of that, more than 3,500 TWh was  
 deemed economically feasible, although the reliability of measurements of potential generation from  
 hydropower has been questioned.1 

Trends in development

World’s largest producer of hydropower: In 2009, the Asia-Pacific region accounted for 415 GW, or nearly 5 per 
cent, of cumulative installed hydropower capacity – more than any other region. With relative efficiency losses, 
these plants contributed almost 4 per cent of all hydroelectric production in that year.2 

Largest source of renewable power in the region: Hydroelectric power totalled 861,850 GWh of electricity gen-
eration in Asia, representing around 15 per cent of the region’s production. Excluding China (one of the world’s 
leading hydropower producers), hydroelectric projects still fill a substantial portion (almost 16 per cent) of Asia’s 
electricity supply.3  

China: Beyond large hydro development, such as the famous Three Gorges Dam project, China has focused 
resources on small hydro projects, particularly for rural electrification. At the end of 2007, China boasted 
47,380MW of small hydro capacity at 50,000 systems.4 The country leads the world in small hydro power generation.
 

Strengths with hydropower

• Variable size to meet utility or decentralized power needs: The large absolute size of Asia’s hydropower  
 potential does not mean that all hydropower projects must be large. Hydropower production offers  
 great flexibility in size and can be used for large base load power plants or small, decentralized electricity  
 generation. Micro and small-scale hydropower systems are the cheapest renewable energy options and  
 can be important reliable components in mini-grid projects for rural electrification.5 
• Use of pumped-storage hydropower to integrate other renewable energy into the grid: Due to their large  
 energy storage capacity and reliability, pumped-storage hydro projects are a valuable way to smooth  
 the generation from intermittent renewable energy sources such as wind and solar.  

Challenges to using hydropower

• Land use and water use issues: Large hydropower systems often require significant alterations to the river 
 bed and surrounding region, which can create social and environmental pressures. Thus not all hydro 
 power is sustainable. Often hydro projects are written off as unsustainable, based on their size alone. It is  
 important to classify projects as sustainable or unsustainable by basing them on concrete measurements  
 and criteria. 
• Potential transboundary conflicts: In many areas, water resources cross national borders. Damming of  
 rivers for hydropower projects may impact water resources in other countries. Water use issues gain a  
 level of complexity when disputes arise between water resource users in two or more countries.6 
• Adapting to changing climates and water scarcity: Changes in rainfall patterns as a result of changing  
 climate can impact hydropower resources and the generation potential. Reduced water flows in many  
 rivers will be the primary cause of reduced power generation. Erratic and more intense rainfall can lead  
 to increased soil erosion; the increased sediment in water flows can reduce hydropower generation  
 capacities and make operations and maintenance more complex and expensive.7 Some areas are  
 projected to see increased hydropower potential, but more intense rainfall could lead to flash flooding  
 and landslides, which could threaten hydropower infrastructure and generation.8 
• Community dissent: Large-scale land use changes can also lead to community objection to new hydro 
 power projects.

Implementing strategies

Impose sustainability criteria for hydro projects: Standardized environmental and social sustainability criteria for 
hydroelectric plants at a national level can help stimulate the development of hydro projects, including large 
hydro projects. Such criteria may gauge: water-quality impacts, impacts on water flow and other water users, 
fish passage possibilities, ongoing environmental and social management programmes in place, impacts on 
human settlements and the degree of inclusion of local communities in the development process.9 Projects that 
do not meet the set criteria should not be classified as renewable or sustainable energy projects and should not 
profit from policies in place to foster such developments. 
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