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The Challenges of Balancing
the Need for Hydroelectricity with
the Impact on the Environment

ECONOMIC EFFICIENCY, ENERGY SECURITY, AND
environmental sustainability are concerns that must be considered in
any energy policy in any given country. These key aspects remain
challenged currently in South America. High energy consumption
growth (near 6%), worldwide rising fossil fuels prices, strong envi-
ronmentalist pressure toward reducing greenhouse gas effects, and
promotion of renewable energy production have been a common
challenge in South American energy markets. The development of
vast unexploited hydroelectric resources is also at the center of atten-
tion, where its renewable character is being confronted with its environ-
mental impact.

Hydroelectricity has been present since the birth of the public supply sys-
tems, with the first hydro plants in the world built around 1880. South America
soon followed, with hydro plants built a few years later; the Marmelos Plant at Juiz de
Fora, Brazil, in 1889 and the Chivilingo Plant in Lota, Chile, in 1897 (Figure 1) are two exam-
ples. Hydro plant building continued in South America with its height taking place in the 1960s
and 1970s and peaking with the commissioning of the Itaipu dam in 1992, a 14,000-MW bi-
national project that is the largest of the world in terms of energy production (Figure 2).

The contribution of hydropower to modern society has grown significantly, supporting eco-
nomic and social development worldwide. Hydropower nowadays contributes 6% of the world’s
primary energy supply (28% in South America, Figure 3). There are hydro plants in some 150
countries, with 24 of these countries depending on it for 90% of their electricity supply. South
America shares 22% of the hydroelectricity generated worldwide in 2006, surpassed by Europe
and Eurasia with 27% and Asia Pacific with 26%.

In South America more than 50% of the electricity generated comes from hydroelectricity,
compared to a hydro participation of 17% of the total world electricity production. Hydro energy
worldwide, and more so in South America, is by far the largest renewable source of electricity.
Nevertheless, South America uses less than 20% of the exploitable hydro resources, making it,
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