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Small Scale
Hydropower

How are countries using small-
scale hydropower and what
are the impacts?

Hydropower can be generated
without building new dams.

Hydropower, the generation of energy from
moving water, provides about 6% of electricity in
the U.S. and 14% globally (Office of Energy
Efficiency and Renewable Energy n.d,
International Hydropower Association 2025). It
is considered a low emission and renewable
source of power (Department of Energy (DOE)

2018). For more information, see Hydropower.

In the U.S., small-scale hydropower (SHP) is
defined as less than 60 megawatts (MW) of
capacity (DOE  2018). Other countries’
definitions range from <1 MW to <50 MW
Zhang et al. 2012). SHP has been the primary
type of hydropower developed in the U.S. since
the 1980s (Johnson et al. 2025, Johnson &
Hadjerioua 2015). SHP can produce energy
without the substantial cost of building new
dams, and can be developed in remote areas
without access to regional or national power
grids (Douville et al. 2022, Zhang et al. 202],
Arora et al. 2010).

SHP is primarily generated in four ways (Klein &
Fox 2018):

Research Highlights

Small-scale hydropower (SHP) can generate
electricity without the costs of building new
dams.

SHP can provide power to remote areas and
places where water access is politicized.

The environmental impacts of SPH are unclear
and research is ongoing.

e Non-powered  dams: dams
retrofitted  for  hydropower
(Johnson & Hadjerioua 2015)

® Run-of-river: some water is diverted through

existing
generation

a generator before it returns downstream
(Kurigi et al. 2021)

e Pumped storage: excess energy (from other
generators or the grid) pumps water from
one reservoir to another uphill and the
stored water can be released when needed
(Douville et al. 2022)

e Hydrokinetic/conduit:

placing a turbine

directly in a stream or artificial channel (Kao
2022)

The Federal Energy Regulatory Commission
(FERC) regulates and approves hydropower
projects in the U.S. (DOE 2018). However, FERC
provides license exemptions for SHP projects
under a certain power threshold. The threshold
to qualify for an exemption varies depending on
the project design (Hydropower Regulatory
Efficiency Act of 2013).

SHP is used worldwide, but
development varies by country.

Installed SHP plants <10 MW have a combined
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capacity of about 79,000 MW worldwide (United
Nations Industrial Development Organization
(UNIDO) 2023, Figure 1). If SHP was installed at
every known feasible location, it would have the
221,000  MW.
Approximately 64% of potential SHP resources

potential to generate
are unused. Europe has installed 54% of its
potential SHP capacity. By contrast, Africa has
installed 5% of its potential capacity (Korkovelos
et al. 2018).

China began developing SHP in the 1980s to
increase rural electrification (Zhang et al. 2021).
In 2022, China had nearly 42,000 MW of
installed SHP, accounting for 53% of the world's
total installed SHP (UNIDO 2023). The next four
largest SHP producers (the U.S., Italy, Japan, and
Norway) combined had installed 13,830 MW, or
18% of the world’s SHP capacity. In Brazil, 1,600
MW of SHP has been installed, most of which
was developed in the last 25 years (UNIDO
2023, Couto & Olden 2018).

As of 2017, India was estimated to have installed
over 4,300 MW of SHP, including plants with
capacities up to 25 MW (Deloitte 2017). Nepal
has focused on micro hydropower, installing
plants with <0.1 MW capacity throughout its
mountainous rural areas (Bhandari et al. 2018).

SHP is an option to develop hydropower in
regions like Central Asia, where shared water

Figure 1. Small hydropower (SHP)
capacity by country in 2022,
Figure from UNIDO 2023. SHP
generates small amounts of power
without the cost of building large
dams and is used to electrify rural
areas. Darker shading on the map
indicates more total megawatts
(MW) of power generated by SHP
plants of <10 MW. China, Japan, the
U.S., Europe, and Brazil generate
the most SHP. Countries in gray had
no data.

resources are politically divisive (Azimov &
Avezova 2022).

SHP presents grid connection
and environmental challenges.

In the U.S., lack of standardized SHP regulations
between states, aging and incompatible grid
infrastructure, and unknown associated costs
can complicate and discourage development
(Douville et al. 2022). Increasing transparency
and centralizing information for developers
about the grid connection process has resulted
in greater grid connectivity for other alternative
power sources, such as solar.

SHP's environmental impacts are also less
understood than large hydropower’s. The
proliferation of SHP has outpaced research on
its ecological effects (Couto & Olden 2018).
Placing several SHP plants on the same water
system may have cumulative effects on water
quality and wildlife distribution (Kurigi et al.
2021, Timpe & Kaplan 2017). Recent studies offer
conclusions, adverse

conflicting reporting

effects on fish migration but potentially
beneficial effects on nutrient content (Chen et
al. 2025, Chen et al. 2023). Increased testing
and monitoring of water systems with SHP
installations is needed to better understand the
environmental impacts and to develop SHP
sustainably (personal communication Couto

2025, Yan et al. 2025, He et al. 2024).
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Please contact infoemostpolicyinitiative.org with any questions.
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