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Dams FOR Human
Sustainable Development

Special Issue

O n November 24th 2008, ICOLD celebrated
its 80th birthday in the prestigious Palais

de la Découverte, in Paris, on the Champs Elysées.
450 persons from 45 countries gathered around
ICOLD officials, ministers and other high level persons
from all over the world for this historic celebration,
which was coupled with another important event at
UNESCO: Solving the Water and Energy Nexus. 

The celebration was also the occasion for
officially launching the “World Declaration on
Hydropower and Dams for African Sustainable
Development”, initiated by ICOLD and joined by
the World Energy Council, the African Union, the

Union of Producers, Transporters and Distributors
of Electric Power in Africa, the ICID and the IHA. 

In this special issue of the Dams newsletter, we
highlight the most important elements of the historic
celebration under the general theme: “Dams for
human sustainable development”. After the opening
ceremony by officials, two round tables addressed
the two crucial subjects of water and energy.

The variety of the presentations from different
countries shows how ICOLD, after 80 years of
sharing experience, is continuing to work for human
sustainable development by helping the world to
manage water resources.

ICOLD:
80 years old and still young !

T h e D A M S  N e w s l e t t e r M a y  2 0 0 9 n ° 8  



ICOLDPresident  Berga opened
the ceremony with a all-encompassing
speech on ICOLD and its importance
for the world of dams and hydropower.
He presented ICOLD and the history of
its foundation, then explained that “Our
organisation is based upon five pillars: the
National Committees, the Executive
Committee, the Officers, the Secretary
General and the Central Office, and the
Technical, Administrative, and Special (Ad
Hoc) Committees. The National Committees
are our central pillar and our purpose, and
one of our main tasks is to support, encourage
and promote the activities of these National
Committees, in order to ensure that we are
forever present in the different regions and
countries of the world.” He also paid a
tribute to “All those honourable engineers
and experts of great prestige [who] have
contributed to the progress of ICOLD, and
to disseminating the organisation’s activities
all over the world. It is from here that we can
take the opportunity to remember them with
great respect and consideration.”

The  Former President of the French
Committee, Mr Patrick Le Delliou,
brought to the audience apologies from
Mr Jean-Louis Borloo, State Minister
for Energy, Sustainable Development
and Land Use. “Mr Borloo was not able
to welcome this ICOLD event, as still

planned a few days ago”. He then recalled
the history of Gustave Mercier, the first
President of ICOLD. “In France like
everywhere, ICOLD is a tremendous
asset. It offers dam specialists a unique
opportunity to share knowledge.” 

After praising the role of technical
committees, Mr Le Delliou explained why
the French committee changed its name
from “Comité Français des Grands
Barrages” (French Committee on Large
Dams) to “Comité Français des Barrages-
Réservoirs” (French Committee for Dams
and Reservoirs)". The word “large” has
disappeared because we wanted to build
references also for the multitude of small
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dams, with their specific problems. The
word “reservoirs” has appeared because
it conveys the multiple uses of the storage.
This name change reflects an evolution
similar to that of ICOLD, which has created
a technical committee on small dams.

The President of the French « Académie
des Technologies », Mr François Guinot
saw in ICOLD “the promoter of a formidable
technology” and “an essential actor in
solving crucial problems for humanity’s
future”. No sustainable development is
possible without access to water and energy.
There are substitutes for oil and other
fossil energies. But there is no substitute
for water, so essential for life. 

He called for entering the “symbiotic
era”: “Like the Neolithic revolution, it will be
a new definition of man’s relationship to na-
ture and it will drive home the realisation
that the whole human species shares a
common destiny. Humanity must take the
responsibility for a harmonious co-evolution
with the other living species, to reach a
symbiosis. Symbiosis being defined as a
long term coexistence of two species with
a mutual benefit. Dams can be a strong
element of this new symbiotic era. You
know where the problems to be solved are
in order to ensure they will be. Everybody
is waiting for what you are going to
produce in the next 80 years !

Mr Christian Kert, member of the
French National Assembly then spoke :
“ICOLD helped me greatly by inviting me
to its annual meeting in Sofia at a moment
when I was drafting a report for the French
National Assembly devoted to dam safety.
During that meeting, I was able to  witness
a community of destiny among all the dam
professionals of the world”.

“Dams for human sustainable devel-
opment… two years ago, I would have
questioned the reality of that motto. Today,
I say it in front of you, it’s obvious that dams
can be a tool for sustainable development.
(…) Yes, I believe it’s a little bit of daily life
which runs into your pipes”

Mr Michel de Vivo
Secretary General of ICOLD
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Mrs Claude Nahon, Sustainable
Development Director at EDF, underlined
the major role played by hydroelectricity
for the development of France and the
major role it could have in the future for
the development of third world countries.
She declared herself “fascinated by the
Chinese commitment to double its hydro-
electric installed capacity”. Similarly, she
described Brazilian and Indian commit-
ments as examples that hydroelectricity
is transforming itself “from a renewable
energy to a sustainable energy”. 

For her, change in the dam world will
be based on three pillars:

Governance: We need more transparency,
more dialog with all the stakeholders on
the territory.

Climate change contribution: We have
to demonstrate  that dams in tropical
zones are not emitters of methane. We
are of course all convinced of that, but
we have to demonstrate it to other
non-specialists with measurements and
shared analysis. 

The sustainability of water resources:
The world of Water thinks about energy,
as demonstrated by the themes at the
World Water Forum in Istambul. I think it
is crucial that the Energy sector thinks
about Water. 

Speech by Honorary
President Giovanni Lombardi

“Authorities,
ladies and gentlemen,
dear ICOLD friends”

A fter a long and intense period of develop-
ment of the dam building industry, it
seemed, when I left the Presidency just

20 years ago, that this golden age of hydraulic
infrastructure would end definitely. The reasons
for that tendency are multiple. First, the number of
potential sites in the “old” countries was shrinking
fast or had even reached zero. Then, as you know,
“Green Fundamentalism” has indirectly contributed to
orient productive investments toward other projects like fossil fuel plants,
much less environmentally favorable. And finally, the messages of the “World
Commission on Dams”, may be well-intentioned, but are in reality negative and
misleading, and have succeeded in turning the world financing institutions away
from the terrible problems of water, irrigation and energy, internationally.The
situation of those problems has worsened and the impact of the allegedly
scientific report of the WCD is diminishing, the interest for hydraulic works is
back. Because they can contribute, partially, but in an efficient and sustainable
way, to solve those problems. 

The situation of those problems has worsened and the impact of the allegedly
scientific report of the WCD is diminishing, interest in river development
works is back. Because they can contribute, partially, but in an efficient and
sustainable way, to solve those problems. 

Since it accompanied closely the development of dams during the last
century, ICOLD will have to promote, accompany and support this renaissance,
of course on the technical side of the matter, but also on all the other aspects
of it :safety, ecology, economy. I am sure it will know how to do it. 

One of the eminently useful functions of ICOLD is to create privileged
relations between its members all around the world. Another function, equally
important, is the huge and very serious work of its technical committees, which
should be congratulated and thanked.

(…)
One problem should preoccupy all of us : the lack of engineers in most of the

countries, and not only for the dam industry. There are many reasons for that.  
The lack of public consideration for the engineerng professions; the length and

the difficulty of the necessary studies and the sustained commitment they require;
the sirens song of financial engineering, which led many brilliant young adults into
the virtual world, away from reality (let’s hope that with the wrecking of this virtual
world, this will cease); the illusion that the world was “built” and that therefore, the
engineer-builder was no longer necessary; the responsibilities which rest with the
engineer are not so easily accepted, in a time when “rights” seem more important
than “duties”; finally the proliferation of bureaucratic activities, which is also
affecting our profession and which stifles many initiatives.

I wish that ICOLD should follow closely this very important situation and that
it should continue to  direct the focus of public awareness towards the public,
youth especially, on the tremendous problems that need to be solved in the near
future and on the absolute necessity of getting a sufficient number of competent
engineers. It’s a new mission for ICOLD - only partly new - that it will surely
know how to fulfill.

I, of course, wish that ICOLD should continue and develop its public
interest mission, which deserves admiration and gratitude.

Special Issue

Mrs Claude Nahon
Sustainable Development
Director at EDF
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Mr Wang Schucheng, Former Chinese
Minister for Water and President of the
Chinese Committee on Large Dams gave
a passionate speech about dams and the
world crisis

“Many difficulties have been encoun-
tered in the last years: Many important
crises like tsunami, world increase of
prices, climate change, earthquakes, energy
crisis, financial crisis. To encounter these
challenges, I think infrastructures like
water conservancy projects should not be
affected. On the contrary, they should be
speeded up in order to confront those
difficulties.”

To solve the energy problems and to
change China  overreliance on coal fired
plants, Hydro-power development has
become a priority in China. Every year,
10 000 MW of hydro power are added
topotential, and the total installed capacity
has reached 145 GW. In 2030, it will
reach 300 GW, that is 60% of the total
potential. 

To solve the food security problem, the
Chinese Government is planning to build
grain productive basins with a total
producing capacity of 15 billion kg. To
ensure the success of these basins, one
of the important things is to speed up
water conservancy programs.

“Meanwhile, in order to face the challenges
of financial crisis, the Chinese government
has decided to add 4000 billion yuans of
investment. 20% of that amount will be
devoted to the water sector.”

We are quite confident that for a quite
long period of time, hydropower develop-
ment and dam building projects will not be
hampered by the financial crisis, on the
contrary. 

We are quite confident that ICOLD will
have another 80 years of prosperous
development and will certainly make
even greater contributions to sustainable
development of mankind.

Mr Wang Schucheng
Former Chinese Minister for Water
and President of the Chinese
Committee on Large Dams

This graph shows, with Japanese figures,
how dams are enhancing public health:

Infant mortality rate and number of
infectious disease patients are decreasing

with public water supply increase.

Khun Dan Prakarnchol
(Thailand)



In the past 80 years, ICOLD has made
outstanding contributions and became
one of the most influential international
organizations. Since 1974, when China
became a member of ICOLD, we have
been trying hard to participate to all kind
of activities. In the future, Chinese Large
Dams Committee will further consolidate
its relations with ICOLD. We wish to
become  good friends with all our colleagues
from the world. 

Mr Pierre-André Wiltzer, the President
of the French Development Agency
explained why dams were playing a
crucial role in development projects.

“I came here to bring you the experi-
ence of an aid operator financing great
projects and dams: the French Develop-
ment Agency (AFD). AFD is helping
through loans and technical assistance.
Energy is, of course, for us one of the main
sectors for intervention. We have been
working the energy sector since the 50s
and we are continuing to do so. Energy
demand is increasing in the developing
sector and hydro-power will certainly play
a key role in the future for facing these
needs. Everyone know the problems of
fossil fuel issue: scarcity and climate
change.”

“Renewable energies have been
identified as a key priority by the French
Government. But renewable energies
must be produced in an environmentally
responsible way : it is true for hydropower
as it is true for wind or solar energy. We
know that dams are sometimes questioned

because of bad examples of the past,
where errors were committed in the
evaluation of environmental impact. That
is why we, and other lending agencies,
including the World Bank, have put in
place environmental and social impact
criteria, before granting loans.”

“We have financed major dam projects
like the Manantali on the Senegal river
in Mali or the Bujaghali dam in Uganda
and we will continue to do so. I wanted
to stress on the occasion of ICOLD's
80th birthday that for us hydropower is
one of the crucial renewable energies
for the future.”

An illustration of that brilliant future was
immediately given by the next step of the
ceremony : the presentation of the World
Declaration on Dams and Hydropower
for Sustainable Development. 
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MrUzuseck made a presentation on
water and dams in Turkey, the country
which welcomed the World Water
Forum this year. Turkey is located in a
semi-arid region : precipitation has thus
an uneven distribution. Water availability
is constantly decreasing with population
growth: from 4000 m3 per capita in 1960
to 1600 today, with 1000 expected for

2030. This 62% of the dams in operation
(that is 369 dams) are devoted to small
scale irrigation.

Mr Arthur Walz explained how water
is essential for achieving Millenium
Development goals. He gave examples
of how climate change is already affecting
the water cycle in the USA: there is
Loss of Snowpack in the Sierra Nevada
Mountains, a decline in the runoff of
Sacramento River. “All this highlights
the need to adjust reservoir operations
as part of the regional water manage-
ment plan”.

Giving a perspective on domestic
water requirements (50 liters per capita
per day), industry (it takes 246 000 liters
of water to produce one ton of steel)
andagriculture, he showed how Dams
and Reservoirs are “our most realistic
option” to facilitate nation building in the
emerging and developing countries and
for regional development in developed
countries. 

According to Arthur Walz, we have
to move from traditional water resources
development to “Integrated Water
Resources Management in the river
basin”.  The American specialist ended
his presentation with a quote from
Founding Father Benjamin Franklin:
“When the well runs dry, you know the
value of water”.
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Mr Ergün Üzücek
DS , Head of Dams and Hydro
Power Plants Division (Turkey)

Mr Arthur Walz
Past Vice-President
of ICOLD (USA)

Water
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It was a perfect introduction for Past
Vice-President Adama Nombre who
talked  on the challenges of water in Africa.
Beside the development goals already
mentioned, he reminded of the particular
situation of Africa regarding water basins :
“out of 200 international water basins in
the world, 55 are situated in Africa, where
80% of the water resource is shared.” This
explains why there was so many interna-
tional basin authorities which developed
such as the Nile Basin Initiative, the Niger
Basin Authority or the Mano River Union. 

Mr Bernard Tardieu, Vice-President of
ICOLD, choose first to illustrate how reser-
voirs helped to develop thirsty southern
France, during the 50s. Then he turned to
the large water transfer project, showing
that the technologies first developed by the
dam engineering societies were then
applied in many other projects. He went
through the examples of the great man
made river of Libya, the Beni Haroun
Project of Algeria, the Gurara Project of
Nigeria. He also detailed two important
canal projects: the Seine-North Sea Project
in Europe and the new Panama Canal,
concluding that “science, technology,
engineering methods developped for
dams fertilize all hydraulic projects”.
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Mr Bernard Tardieu
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Mr Adama Nombre
Past Vice-President
of ICOLD (Burkina Faso)

Mr Norihisa Matsumoto,
Vice-President of ICOLD (Japan)

Dams and societies :
a very long story !

M r Matsumoto showed the audience
how much dams are an intimate part
of human history, using Japanese

examples. The increase of  public supply water
is clearly anticorrelated with infant mortality rate and
the number of infectious disease patients (as shown on
the figure page 5) since the beginning of Japan industrial revolution. More
remotely in the past, the availability of water has always been crucial for
growing rice, the most important food in Japan. Many irrigation network were
created and carefully maintained for centuries, to bring water to the rice paddy
fields. The oldest dam in Japan, Sayamaike, built in 616, was such a dam built
for irrigation. Along the centuries, it was constantly raised and major reha-
bilitations were made six times in 1400 years. Now downstream area is densely
populated. Its bottom was excavated by as much as three meters and
the dam crest was raised by 1.1 meter. Increased storage capacity is used
for flood control. 

On the illustrations, from right to left, a 18th century view of the Sayama Ike
Dam, and the dam after the 1996 rehabilitation; below a cut view showing the
history of the modifications on the dam. 

Said Mr Matsumoto: “In 2005, Japanese population amounted to 127 million and
the population decreased by about 10 000. This was the first time to happen since
we had started taking our census. The future population will decline. Self-sufficiency

of food, clean domestic
energy and other issues
will become more impor-
tant. We have lived with
water. We have used
dams and reservoirs. We
have rehabilitated, modi-
fied and upgraded dams.
I am optimistic that our
sons and daughters will use
dams and reservoir wisely.
I just hope to transfer our
experience to them.”



Honorary President C.V.J.
Varma, President of the Indian Council
of Power Utilities, briefly reminded the
audience of the water and energy chal-
lenges in India, his country. But he de-
voted most of his time to proposing a
program of action for the future of
ICOLD, in 5 points:  1) To prepare a
base on the need for storage reservoirs
vis-à-vis the misconception that run-of-
river projects are a better option. 2) The
Public Awareness Committee should be
given back the importance it used to
enjoy and given full support and guid-
ance. 3) Perhaps a sub-group of the
committee should be entrusted with the
responsibility on preparing a note as was
done earlier when environmental aspects
were discussed. 4) The Committee on
Seismicity should be renamed as “Reser-
voirs and Seismicity”. 5) Till now, Clean
Development Mechanism benefits (in
the Kyoto Protocol) are only admissible
to Hydro-power Stations up to 50 MW
capacity. This should be extended to
stations of more than 50 MW.
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Mr E. Bellendir then gave a general pres-
entation on Russia. “Russia offers one of
the largest hydro-power resources globally
- about 10% of global hydro-power
resources. We are in the second place in
world after China in terms of commercial
hydro resources”. There is still a huge
hydropower potential to be developed,
especially in Siberia, where 20% of the
potential is developed, and in the Far
East, where only 6% is developed. Those
figures compare to China’s (20%) and
India (22%). He then detailed some of
the projects being constructed on the
Timpton River, in South Yakoutia. Rushydro
is the largest generator of electricity in
Russia and the number two hydro
generating company in the world in terms
of installed capacity : 50 hydro power
plants with about 25 GW capacity in 2008. 

The public’s attention was then
brought to the other side of the world,
when Mr Edilberto Maurer, ICOLD
Vice-President gave a general vision of
hydropower in Brazil. Generating 75.8%
of Brazilian electricity, the hydropower
plants play a key role in its development
and will continue to do so in the future.
Two huge projects are in construction :
the Belo Monte plant (11 182 MW) in the
state of Para and the Madeira River plant
(10 250 MW), near the Peruvian border. 

Special Issue

Mr E. Bellendir
Director of the Engineering Company

Vedeneev VNIIG (Russia)

Mr Edilberto Maurer
Vice-President
of ICOLD (Brazil)
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Mr Jia Jinseng
Vice-President
of ICOLD (China)

Mrs Alison Bartle,
editor of the International
Journal on Hydropower
& Dams gave a most
interesting presentation,
replete with many figures
on world hydropower
production, which now
stands at 3045 TWh/year.
Hydro capacity is 848 400
MW and Hydro-supplies more
than 50% of national electricity
in more than 50 countries. There
is about 158 000 MW of hydro
under construction, and more than
350 000 MW planned. Mrs Bartle took
the audience to a world tour of large
dams under construction, noting that the
World’s fastest growing economies are
also the leading countries for hydro and
dam development: the so-called BRIC
countries (Brasil, Russia, India, China). 

Mr Jia Jinseng, Vice-President of
ICOLD, highlighted the crucial chal-
lenges facing his country, where hydro-
power is 5% inferior to the world’s
average, despite the 145 GW capacity
available in 2007. But that represented
only 14% of the total electricity in China,
with thermal power constituting 83%,
well above the world average. He
explained that four crucial questions
are asked now: How to guarantee
dam safety? How to be sustainable
hydro-power? How to minimize social 
impacts? How to rehabilitate the existed
dams with incidents? For each of these
questions, he gave examples of the way
Chinese dam engineers were looking
forward and bettering their performance. 

Mrs Alison Bartle
Director of Hydropower
& Dams Magazine

Thissauros
(Greece)
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Fora long time, the Nam Theun
project seemed condemned, first by the
1997 Asia crisis, then because of the
NGO opposition and the refusal of the
World Bank to finance any large dam.
With the U-Turn of the new 2003 Water
Resources Sector Strategy, the World
Bank rejected the WCD guidelines and
recognized the role of dams for develop-
ment. Nam Theun works could finally
begin, in 2005 and they will finish at the
end of the year.

Laos is a landlocked country with
few natural resources and one of the
lowest per capita incomes in the world.
The pressure on forestry assets is
considerable, and the development of
hydropower for export offers a vital and
sustainable alternative source of national
revenue for poverty alleviation.

Lao PDR has exported electricity to
Thailand since 1971. In 1993, an
agreement was signed for Thailand to
take some 1500 MW of hydropower
from Laos. This figure was increased
to 3000 MW in 1996. Currently, only
Theun-Hinboun (214 MW) and Houay
Ho (136 MW) have been completed
under this agreement.

The Nam Theun 2 project has long
been recognized as having the greatest
potential to achieve the country’s

development objectives. It is forecast
that when commercial operation
commences in December 2009, the
project will provide an annual revenue
to Laos of US$ 80 million in the form
of taxes, royalty charges and dividends.
This will be the largest single source
of foreign exchange income to the
country.

The Nam Theun 2 project occupies
a site that provides an excellent
opportunity for hydroelectric develop-
ment. The project exploits the head
difference between the Nam Theun
and Xe Bang Fai rivers, both of which
are tributaries of the Mekong.

From the beginning, Nam Theun 2
aimed at becoming a model for
sustainable and responsible hydropower
development. 

Some 5700 people will be resettled
from the reservoir area to new villages
along the southern lakeshore. The new
communities will be designed along tra-
ditional lines keeping social and cultural
units intact, after years of carefully
designed multidisciplinary studies
(600 social and ecological studies). A
pilot village programme has provided
guidance on infrastructure design and

alternative livelihood opportunities. The
project will continue to support these
communities during the concessions
period, with the objective of achieving a
long-term and sustainable uplift in living
standards. The Reservoir area is cove-
ring one of the mythical Ho Chi Minh
trails, heavily bombed by the US Army
during the Vietnam War. 15 000 US
ordnances had to be removed for an
estimated cost of $10 millions. 

The catchment area for the Nam
Theun 2 project is principally to the
North of the reservoir and extends to
the Vietnanese border. Much of the
catchment comprises relatively pristine
rain forest and is designated as a
National Biodiversity Conservation
Area. Illegal incursions into this area
have been difficult to control in recent
years and the project will provide an
annual source of funding to enhance
protection measures.

The Nam Theun 2 project has
attracted World Bank, Asian Develop-
ment Bank and European Investment
Bank support, and offers a vital
means for Lao PDR to generate
energy and prosperity in a sustainable
manner for the future.

Nam Theun
A partnership FOR development
By Mr J-F. Astofli, Senior Vice-President of Hydro Generation
and Engineering Divison of EDF (France)

Mr J-F. Astofli
Senior Vice-President of
Hydro Generation and Engineering
Divison of EDF (France)



SecretaryGeneral Michel de Vivo shortly reminded
the audience of the way ICOLD worked and presented the World Declaration
“Dams and Hydropower for African Sustainable Development“ in the African
context of huge needs and huge potential. He took the example of the Grand
Inga Project, which could produce 280 TWh per year at a cost of $ 0.01/kWh.
He then asked: “What can ICOLD do for Africa ?” and gave the following
answers.

Of course, the World Declaration that we present today is the main way ICOLD
is contributing to sustainable development of Africa. But this is far from being the
only one. We can have a strong promotion of good technical, economical, social
and environmental practices. We can offer an easier access to ICOLD to the less
developed African countries. We can promote dam financing in Africa among
the financial operators and offer close links with  Michel de Vivo then listed the
18 African countries already ICOLD members : Algeria, Burkina Faso, Cameroon,
Congo (Democratic Republic of), Egypt, Ethiopia, Ghana, Ivory Coast, Lesotho,
Libya, Mali, Morocco, Nigeria, Soudan, South Africa, Tunisia, Zambia and
Zimbabwe. 

The floor was then given to an African representative, Mr Abdoulaye Kombari,
Burkina Faso Delegate Minister for Agriculture. 

He underlined how dams have been crucial for many civilizations, enabling
them to mobilize water. They also allowed developed countries to master water and
energy. “ICOLD is the world leader for the dams profession and I would like to
thank here publicly ICOLD for the capacity building it created, which allowed
dozens of young professionals to train in Turkey and in Morocco.” In Africa, 90%
of the hydro potential is still to be exploited, he said. “Our country is considered
as a leader in the dam building profession for West Africa. In 2011, we wish
to welcome the ICOLD 79th annual meeting in Ouagadougou.” 

“Dams have a great role to play in Africa’s Development and I want to celebrate
the initiative by the stakeholders of the World Declaration “Dams and Hydropower
for African Sustainable Development”, he ended. 
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Mr Wolfgang Pircher
Honorary President of ICOLD
is handed the World Declaration
by Mr Michel de Vivo

World Declaration
LAUNCHED in Paris !
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u

th
 A

fric
a
 4

5
4

2
 K

W
h

/p
e
rso

n
/y

e
a
r b

u
t

Z
a
m

b
ia

 6
0

4
 k

W
h

/p
e
rso

n
/y

e
a
r a

n
d

 B
u

ru
n

d
i

2
2

k
W

h
/p

e
rso

n
/y

e
a
r.

A
 reliab

le electricity
 su

p
p

ly, tak
en

 fo
r

g
ran

ted
 in

 m
an

y
 p

arts o
f th

e w
o
rld

, can
 b

e a
life-sav

in
g
 co

m
m

o
d
ity

 in
 th

e less d
ev

elo
p
ed

A
fric

a
n

 n
a
tio

n
s, in

 th
a
t it c

a
n

 p
ro

v
id

e
 re

-
frig

eratio
n

 fo
r fo

o
d

 an
d

 m
ed

ical su
p

p
lies,

an
d
 a p

o
w

er su
p
p
ly

 fo
r h

ealth
care facilities.

P
articu

larly
 in

 ru
ral co

m
m

u
n

ities, th
ere are

also
 m

ajo
r ed

u
catio

n
al b

en
efits: th

e p
ro

v
isio

n
o
f electricity

 w
ill en

ab
le ch

ild
ren

 to
 b

en
efit

fro
m

 co
m

p
u
ter tech

n
o
lo

g
y, as w

ell as lig
h
t to

d
o
 ev

en
in

g
 h

o
m

ew
o
rk

.

T
rem

en
d

ou
s p

oten
tial 

A
t th

e
 sa

m
e
 tim

e
, th

e
re

 is a
 tre

m
e
n

d
o

u
s

p
o

ten
tial fo

r p
ro

d
u
cin

g
 electricity

 in
 A

frica.
T

h
ere are p

ro
jects lik

e G
ran

d
 In

g
a (4

0
 0

0
0
 M

W
h

y
d

ro
p

o
w

er 
p

lan
ts 

an
d

 
g

en
eratin

g
 

m
o

re
en

erg
y
 th

an
 2

8
0
 T

W
h
 /y

ear) w
h
ich

 h
av

e th
e

p
o
ten

tial to
 d

eliv
er ex

cep
tio

n
ally

 ch
eap

 elec-
tricity

 at less th
an

 $
 0

.0
1

(2
), w

h
en

 th
e av

erag
e

co
st fo

r co
al is $

 0
.0

4
, an

d
 m

o
st o

f th
e o

th
er

en
erg

ies (g
as, n

u
clear, w

in
d

, so
lar) are still

m
o

re ex
p

en
siv

e. T
h

e k
W

h
 o

f p
o

w
er fro

m
d

iesel 
g

en
erato

rs, 
w

id
ely

 
u

sed
 
in

 A
frica,

co
sts fro

m
 $

 0
.1

5
 to

 $
 0

.3
0
. In

ter-co
n
tin

en
tal

co
-o

p
eratio

n
 

w
ill 

b
e 

req
u

ired
 

to
 

d
ev

elo
p

p
o

w
e
r 

d
istrib

u
tio

n
 

n
e
tw

o
rk

s 
a
c
ro

ss 
th

e

w
h
ich

 o
n
ly

 4
%

 is b
ein

g
 ex

p
lo

ited
. H

o
w

ev
er,

it is to
 b

e n
o
ted

 th
at A

frica lack
s th

e in
frastru

c-
tu

re to
 m

an
ag

e w
ater v

ariab
ility. R

eserv
o

ir
sto

ra
g

e
 a

v
a
ila

b
le

 p
e
r c

a
p

ita
 is v

e
ry

 sm
a
ll,

3
8

 m
3

fo
r E

th
io

p
ia an

d
 6

8
7

 m
3

fo
r S

o
u

th
A

frica, v
ersu

s 4
7

0
0

 m
3

fo
r A

u
stralia an

d
n
early

 6
0
0
0
 m

3
fo

r N
o
rth

 A
m

erica. C
u
rren

tly,
o

n
ly

 so
m

e
 4

0
%

 o
f th

e
 ru

ra
l p

o
p

u
la

tio
n

 is
se

rv
ed

 w
ith

 p
o

tab
le an

d
 safe w

ater su
p

p
ly.

M
u

ltip
u

rp
o

se h
y

d
ro

p
o

w
er sch

em
es h

av
e a

c
ru

c
ia

l ro
le

 to
 p

la
y

 in
 p

ro
m

o
tin

g
 w

a
te

r se
-

c
u

rity
 p

ro
v
id

in
g
 th

e d
o
u
b
le b

en
efit o

f w
ater

sto
rag

e cap
acity

 an
d
 p

o
w

er g
en

eratio
n
. 

In
 g

en
eral, b

o
th

 en
erg

y
 an

d
 w

ater n
eed

s
are critical in

 th
ese n

atio
n

s, so
 th

e o
b

v
io

u
s

m
u
ltip

le b
en

efits o
f h

y
d
ro

 sch
em

es (p
articu

-
larly

 w
h

en
 sto

rag
e reserv

o
irs are in

clu
d

ed
)

are o
f sp

ecial sig
n
ifican

ce in
 A

frica.
T

h
e effects o

f ex
trem

e clim
atic co

n
d
itio

n
s

(larg
e-scale flo

o
d
s an

d
 reg

u
lar d

ro
u
g
h
ts) th

at
A

frica su
ffers fro

m
 can

 b
e v

astly
 m

itig
ated

b
y
 d

am
/reserv

o
ir sch

em
es. N

atu
rally

 th
e su

p
p
ly

o
f 

c
le

a
n

 
d

rin
k

in
g

 
w

a
te

r 
a
n

d
 

irrig
a
tio

n
w

a
te

r to
 e

n
h

a
n

c
e
 fo

o
d

 se
c
u

rity
, a

re
 m

a
jo

r
a
d

d
itio

n
al b

en
efits o

f h
y
d
ro

 sch
em

es. 

M
illen

n
iu

m
 D

evelop
m

en
t G

oals
T

h
erefo

re, A
frican

 p
o
ten

tial fo
r h

y
d
ro

p
o
w

er
h
as to

 b
e d

ev
elo

p
ed

 n
o
w

, if w
e w

an
t to

 reach
th

e g
o

als fo
r w

ater an
d

 en
erg

y
 set b

y
 th

e
A

fric
a
n

 H
e
a
d

s o
f S

ta
te

 a
n

d
 G

o
v

e
rn

m
e
n

t
d

u
rin

g
 th

e recen
t S

u
m

m
its o

f th
e A

frican
U

n
io

n
 an

d
 in

 th
e co

n
tex

t o
f N

E
P
A

D
 an

d
 o

f
U

N
 M

illen
n
iu

m
 D

ev
elo

p
m

en
t G

o
als. 

A
lread

y, th
e A

frican
 M

in
isters resp

o
n
sib

le
fo

r w
a
te

r a
n

d
 e

n
e
rg

y
, a

fte
r a

 m
e
e
tin

g
 in

Jo
h

an
n

esb
u

rg
, 

S
o

u
th

 A
frica 

, 
8

-9
 

M
arch

2
0
0
6
, h

av
e co

m
m

itted
 th

em
selv

es “to
 w

o
rk

in
g

H
y

d
ro

p
o

w
er p

ro
jects are cap

ital in
ten

siv
e.

T
an

g
ib

le actio
n
s in

 th
e fin

an
cial m

ech
an

ism
s

b
u
t also

 a p
o
litical w

ill an
d
 serio

u
s co

m
m

it-
m

e
n

t b
y

 a
ll th

e
 p

o
te

n
tia

l sta
k

e
h

o
ld

e
rs a

re
re

q
u
ired

 to
 d

ev
elo

p
 su

stain
ab

le h
y
d
ro

p
o
w

er
p
ro

jects in
 A

frica. T
h
e A

frican
 U

n
io

n
 is striv

in
g

to
 c

re
a
te

 a
 c

o
o

rd
in

a
tio

n
 stru

c
tu

re
 fo

r th
e

d
ev

elo
p
m

en
t o

f th
e b

ig
 in

teg
ratin

g
 h

y
d
ro

p
o
w

er
p

ro
je

c
ts in

 A
fric

a
, w

ith
 th

e
 a

im
 o

f h
a
v

in
g

a
 fra

m
e
w

o
rk

 fo
r d

ia
lo

g
 a

n
d

 c
o

o
p

e
ra

tio
n

b
e
tw

een
 all stak

eh
o
ld

ers. 

P
rom

otin
g h

yd
rop

ow
er d

evelop
-

m
en

t th
at is en

viron
m

en
tally

frien
d

ly, socially resp
on

sib
le

an
d

 econ
om

ically viab
le

R
e
g

a
rd

in
g

 th
e
 e

n
v

iro
n

m
e
n

ta
l a

n
d

 so
c
ia

l
im

p
act o

f h
y
d
ro

p
o
w

er, a n
u
m

b
er o

f lesso
n
s

h
a
v

e
 
b

e
e
n

 
le

a
rn

t 
fro

m
 
p

a
st 

e
x

p
e
rie

n
c
e
.

G
o

v
ern

m
en

ts, fin
an

cin
g
 ag

en
cies an

d
 in

d
u
stry

h
av

e d
ev

elo
p

ed
 p

o
licies, fram

ew
o

rk
s an

d
g

u
id

elin
es fo

r ev
alu

atio
n

 an
d

 m
itig

atio
n

 o
f

en
v

iro
n

m
en

tal an
d

 so
cial im

p
acts, an

d
 fo

r
a
d

d
re

ssin
g

 
th

e
 

c
o

n
c
e
rn

s 
o

f 
v

u
ln

e
ra

b
le

co
m

m
u
n
ities affected

 b
y
 h

y
d
ro

p
o
w

er d
ev

elo
p
-

m
en

t.
T

h
o

se g
u

id
elin

es m
u

st b
e ad

ju
sted

 to
th

e relev
an

t in
d
iv

id
u
al co

u
n
try

 co
n
tex

t. 
W

e
 
n

o
te

 
th

a
t 

th
e
 
k

e
y

 
in

g
re

d
ie

n
ts 

fo
r

su
c
cessfu

l resettlem
en

t in
clu

d
e m

in
im

izatio
n

o
f resettlem

en
t, co

m
m

itm
en

t to
 th

e o
b
jectiv

es
o
f th

e resettlem
en

t b
y
 th

e d
ev

elo
p
er, rig

o
ro

u
s

resettlem
en

t p
lan

n
in

g
 w

ith
 fu

ll p
articip

atio
n

o
f a

ffe
c
te

d
 c

o
m

m
u

n
itie

s, g
iv

in
g

 p
a
rtic

u
la

r
a
tte

n
tio

n
 to

 v
u

ln
e
ra

b
le

 c
o

m
m

u
n

itie
s. T

h
e

d
e
cisio

n
 m

ak
in

g
 p

ro
cess sh

o
u
ld

 in
co

rp
o
rate

th
e in

fo
rm

ed
 p

articip
atio

n
 o

f th
e v

u
ln

erab
le

●
In

tern
atio

n
al In

stitu
tio

n
s are en

co
u

rag
in

g
th

e d
ev

elo
p
m

en
t o

f h
y
d
ro

p
o
w

er: T
h
e U

n
ited

N
atio

n
s 

S
y

m
p

o
siu

m
 
o

n
 
H

y
d

ro
p

o
w

er 
an

d
S

u
stain

ab
le D

ev
elo

p
m

en
t h

as en
d

ed
 w

ith
 a

stro
n
g
ly

 w
o
rd

ed
 O

cto
b
er 2

0
0
4
 d

eclaratio
n
 in

su
p
p
o
rt o

f h
y
d
ro

p
o
w

er.

●
In

tern
atio

n
al len

d
ers are n

o
w

 su
p

p
o

rtin
g

d
am

s an
d
 h

y
d
ro

p
o
w

er

●
P

ro
d
u
ctio

n
 co

sts o
f H

y
d
ro

p
o
w

er g
en

eratio
n

are “ch
eap

” an
d
 in

d
ep

en
d
en

t o
f flu

ctu
atio

n
s

in
 fo

ssil fu
el p

rices, w
h

ile p
rices o

f o
th

er
en

erg
ies are g

en
erally

 risin
g
.

●
H

y
d
ro

p
o
w

er g
en

eratio
n
 is “clean

” an
d
 th

u
s

fo
rm

s p
a
rt o

f th
e
 so

lu
tio

n
 to

 th
e
 p

ro
b

le
m

o
f clim

ate ch
an

g
e ; a m

o
st im

p
o

rtan
t issu

e
d
u
rin

g
 th

e cen
tu

ry
 to

 co
m

e ;

●
H

y
d
ro

p
o
w

er p
o
ten

tial in
 A

frica is v
ast an

d
u
n
d
erex

p
lo

ited
 ;

●
N

e
e
d

s o
f th

e
 A

fric
a
n

 p
o

p
u

la
tio

n
 a

re
 n

o
w

a
lm

o
st in

 a state o
f em

erg
en

cy.

It is n
o

w
 tim

e
 fo

r A
fric

a
 to

 u
se

 its o
w

n
re

so
u
rces to

 fin
ally

 en
g
ag

e its lo
n
g
-aw

aited
d
ev

elo
p
m

en
t!

It is n
o

w
 tim

e to
 g

o
 fo

r a sig
n

ifican
t d

ev
e-

lo
p
m

en
t o

f d
am

s an
d
 h

y
d
ro

p
o
w

er in
 A

frica! 

A
frica m

u
st seize th

is o
p

p
o

rtu
n

ity
 an

d
 th

e
o
rg

an
izatio

n
s sig

n
in

g
 th

is d
eclaratio

n
 p

led
g
e

th
ey

 w
ill d

o
 th

eir b
est to

 acco
m

p
an

y
 th

is
g
reat co

n
tin

en
t in

 th
is en

d
eav

o
u
r.

■

A
p

roved
 on

 N
ovem

b
er 2

4
th

2
0
0
8
 in

 P
aris, b

y:
The A

frican U
nion (A

U
), The U

nion of Producers, Transporters and D
istributors of Electric Pow

er in A
frica (U

PD
EA

),
The W

orld Energy Council (W
EC), The International Com

m
ission O

n Large D
am

s (ICO
LD

),
The International Com

m
ission on Irrigation and D

rainage (ICID
), and The International H

ydropow
er A

ssociation (IH
A

).

C
IG
B

IC
O
LD

(1)IE
A

 - « E
nergy B

alances for N
on-O

E
C

D
 C

ountries » and « W
orld E

nergy S
tatistics 2006 », IE

A
, P

aris 2006 - (2)T
his cost is just “out the pow

er station” (« bornes C
entrale ») and does not take into account the cost of the transm

ission system
.



D
am

s and H
ydropow

er
for A

frican Sustainable D
evelopm

ent
D

u
rin

g
 th

e p
ast cen

tu
ry, h

y
d

ro
p

o
w

er
h

as m
ad

e an
 im

p
o

rtan
t co

n
trib

u
tio

n
to

 d
ev

elo
p
m

en
t, as sh

o
w

n
 in

 th
e ex

p
erien

ce
o

f d
ev

elo
p

ed
 co

u
n

tries, w
h

ere m
o

st h
y

d
ro

-
p
o
w

er p
o
ten

tial h
as b

een
h
arn

essed
. In

 so
m

e
d
ev

elo
p
in

g
 co

u
n
tries, h

y
d
ro

p
o
w

er h
as co

n
tri-

b
u

ted
 to

 p
o

v
erty

 red
u

ctio
n

 an
d

 eco
n

o
m

ic
g
ro

w
th

 th
ro

u
g
h
 reg

io
n
al d

ev
elo

p
m

en
t an

d
 to

e
x

p
a
n

sio
n

 o
f in

d
u

stry
. In

 th
is re

g
a
rd

, w
e

n
o

te th
at tw

o
-th

ird
s o

f eco
n

o
m

ically
 v

iab
le

h
y

d
ro

p
o

w
e
r p

o
te

n
tia

l is y
e
t to

 b
e
 ta

p
p

e
d

a
n

d
 9

0
%

 o
f th

is p
o

te
n

tia
l is still a

v
a
ila

b
le

in
 d

e
v
elo

p
in

g
 co

u
n
tries. 

In
 A

fric
a
, le

ss th
a
n

 7
%

 o
f h

y
d

ro
p

o
w

e
r

p
o

ten
tial h

as b
een

 d
ev

elo
p
ed

 .W
e ag

ree th
at

th
e larg

e rem
ain

in
g

 p
o

ten
tial in

 d
ev

elo
p

in
g

co
u
n
tries, as w

ell as in
 co

u
n
tries w

ith
 eco

n
o
-

m
ies in

 tran
sitio

n
, can

 b
e h

arn
essed

 to
 b

rin
g

b
en

efits to
 th

ese co
u

n
tries, b

earin
g

 in
 m

in
d

th
at th

e w
o
rld

’s p
o
o
r co

u
n
tries u

se o
n
ly

 o
n
e

tw
en

ty
-fifth

 o
f th

e en
erg

y
 co

n
su

m
ed

 b
y
 th

e
w

o
rld

’s rich
 co

u
n
tries.

H
u

ge n
eed

s
A

m
o

n
g

 all d
ev

elo
p

in
g

 areas o
f th

e w
o

rld
,

A
frica is u

n
d

o
u

b
ted

ly
 th

e co
n

tin
en

t w
h

ere
n
eed

s are th
e m

o
st u

rg
en

t. In
 A

frica. 6
5
 %

 o
f

th
e p

o
p
u
latio

n
 d

o
 n

o
t h

av
e access to

 electricity
an

d
 co

n
seq

u
en

tly
 liv

e w
ith

 p
o

o
r q

u
ality

 o
f

serv
ices, in

 term
s o

flig
h

tin
g

, clean
 w

ater,
h

ealth
 care an

d
 ed

u
catio

n
. E

lectricity
 is y

et
an

 essen
tial to

o
l fo

r ach
iev

in
g
 th

e o
b
jectiv

es
o

f N
E

P
A

D
 (N

e
w

 P
a
rtn

e
rsh

ip
 fo

r A
fric

a
’s

D
ev

elo
p
m

en
t), U

N
M

illen
n
iu

m
 D

ev
elo

p
m

en
t

G
o

als 
an

d
 

su
stain

ab
le 

d
ev

elo
p

m
en

t. 
T

h
e

W
o
rld

 E
n
erg

y
 C

o
u
n
cil h

as calcu
lated

 th
at a

p
er cap

ita co
n

su
m

p
tio

n
 o

f 5
0

0
 k

W
h

/y
ear is

c
o

n
tin

en
t 

an
d

 
th

e 
n

ecessary
 

in
stitu

tio
n

al
stru

ctu
res fo

r su
ch

 a p
o
w

er p
o
o
l.

T
h

at g
reat d

ev
elo

p
m

en
t p

o
ten

tial o
f th

is
clean

 ren
ew

ab
le reso

u
rce is p

recisely
 av

ailab
le

in
 so

m
e o

f th
e co

u
n

tries w
ith

 th
e g

reatest
n
eed

 fo
r in

creased
 in

stalled
 cap

acity. In
 so

m
e

o
f th

e A
frican

 co
u
n
tries, th

ere is n
o
 feasib

le
altern

ativ
e so

u
rce o

f p
o

w
er av

ailab
le o

n
 a

realistic scale. G
ran

d
 In

g
a p

ro
ject’s en

erg
y

p
ro

d
u
ctio

n
 w

o
u
ld

 b
e eq

u
iv

alen
t to

 m
o
re th

an
1
0
0
 m

illio
n
 to

n
s o

f fo
ssil fu

el p
er y

ear, w
h
ich

w
o
u
ld

 b
e im

p
o
ssib

le to
 b

u
y
 an

y
w

ay.
H

y
d
ro

p
o
w

er h
as also

 tw
o
 m

ajo
r en

v
iro

n
-

m
en

tal ad
v

an
tag

es: first it is a ren
ew

ab
le

en
erg

y
 an

d
 b

y
 far th

e m
o

st ab
u

n
d

an
t o

n
e.

9
0

%
 o

f w
o

rld
 e

le
c
tric

ity
 p

ro
d

u
c
e
d

 w
ith

re
n

ew
ab

le en
erg

y
 co

m
es fro

m
 h

y
d

ro
p

o
w

er.
T

h
en

 to
o
, it is a clean

 en
erg

y
 sin

ce th
e g

reen
-

h
o

u
se g

as em
issio

n
s asso

ciated
 w

ith
 it are

v
ery

 lo
w

 co
m

p
ared

 to
 th

e o
th

er m
ajo

r so
u
rces

o
f 

e
le

c
tric

ity
 
(c

o
a
l, 

g
a
s, 

o
il). 

C
u

rre
n

tly
,

m
a
n

y
 A

frican
s rely

 o
n
 firew

o
o
d
 as a p

rim
ary

en
erg

y
 so

u
rce fo

r d
o
m

estic p
u
rp

o
ses an

d
 th

is
in

 tu
rn

 resu
lts in

 sig
n

ifican
t en

v
iro

n
m

en
tal

an
d
 h

ealth
 p

ro
b
lem

s.
T

h
e 2

0
0
4
 P

o
litical D

eclaratio
n
 ad

o
p
ted

 at th
e

B
o
n
n
 In

tern
atio

n
al C

o
n
feren

ce fo
r R

en
ew

ab
le

E
n

e
rg

ie
s 

a
c
k

n
o

w
le

d
g

e
d

 
th

a
t 

re
n

e
w

a
b

le
e
n

e
rg

ies, 
in

clu
d
in

g
 
h
y
d
ro

p
o
w

er, 
co

m
b
in

ed
w

ith
 en

h
an

ced
 en

erg
y
 efficien

cy, can
 co

n
trib

u
te

to
 su

sta
in

a
b

le
 d

e
v

e
lo

p
m

e
n

t, to
 p

ro
v

id
in

g
a
c
cess to

 en
erg

y, esp
ecially

 fo
r th

e p
o
o
r, an

d
to

 m
itig

atin
g
 g

reen
h
o
u
se g

as em
issio

n
s. 

S
yn

ergy b
etw

een
 w

ater
an

d
 en

ergy sch
em

es
A

frica h
as ab

u
n
d
an

t fresh
 w

ater p
o
ten

tial o
f

to
g

eth
er (m

in
isters o

f w
ater an

d
 en

erg
y

) to
u
n
lo

ck
 th

e h
y
d
ro

p
o
w

er p
o
ten

tial o
f A

frica as
a m

ajo
r ren

ew
ab

le en
erg

y
 o

p
tio

n
 to

 p
ro

m
o
te

su
stain

ab
le d

ev
elo

p
m

en
t, reg

io
n

al in
teg

ra-
tio

n
, w

ater an
d
 en

erg
y
 secu

rity, an
d
 p

o
v
erty

e
ra

d
ic

a
tio

n
 in

 A
fric

a
”
. T

h
is c

o
m

m
itm

e
n

t
w

a
s re

a
ffirm

e
d

 b
y

 th
e
 A

fric
a
n

 M
in

iste
rs

re
sp

o
n

sib
le

 
fo

r 
e
le

c
tric

ity
 

d
u

rin
g

 
th

e
ir

c
o

n
fe

ren
ce o

rg
an

ized
 b

y
 th

e A
frican

 U
n
io

n
C

o
m

m
issio

n
 
in

 A
d

d
is A

b
a
b

a
, 

E
th

io
p

ia
,

M
arch

 2
0
-2

4
, 2

0
0
6
.

A
lread

y, th
e rep

resen
tativ

es o
f n

atio
n

al
an

d
 lo

cal g
o

v
ern

m
en

ts, rep
resen

tativ
es o

f
u
tilities an

d
 th

e p
riv

ate secto
r, U

n
ited

 N
atio

n
s

ag
en

cies, m
u

ltilateral fin
an

cial in
stitu

tio
n

s,
other international organizations, non-governm

ent
o

rg
a
n

iz
a
tio

n
s, 

th
e
 
sc

ie
n

tific
 
c
o

m
m

u
n

ity
a
n

d
 a

c
a
d

e
m

ia
, a

n
d

 in
te

rn
a
tio

n
a
l in

d
u

stry
asso

ciatio
n
s, h

av
in

g
 m

et at th
e U

n
ited

 N
atio

n
s

S
y
m

p
o
siu

m
 o

n
 H

y
d
ro

p
o
w

er an
d
 S

u
stain

ab
le

D
e
v

e
lo

p
m

e
n

t fro
m

 2
7

 to
 2

9
 O

c
to

b
e
r 2

0
0

4
,

in
 

B
e
ijin

g
, 

C
h

in
a
, 

h
a
v

e
 

u
n

d
e
rlin

e
d

 
th

e
“
stra

te
g

ic
 im

p
o

rta
n

c
e
 o

f h
y

d
ro

p
o

w
e
r fo

r
su

stain
ab

le d
ev

elo
p
m

en
t”. 

R
ecen

tly
 o

n
 M

arch
 1

6
-1

7
 2

0
0
7
, th

e W
o
rld

E
n

e
rg

y
 

C
o

u
n

c
il 

c
o

n
v

e
n

e
d

 
a
 

h
ig

h
-le

v
e
l

In
te

rn
atio

n
al F

o
ru

m
 u

n
d
er th

e th
em

e: “H
o
w

to
 m

ak
e th

e G
ran

d
 In

g
a H

y
d
ro

p
o
w

er P
ro

ject
h
ap

p
en

 fo
r A

frica”, in
 G

ab
o
ro

n
e, B

o
tsw

an
a.

T
h
e F

o
ru

m
 cam

e u
p
 w

ith
 th

e estab
lish

m
en

t
o

f a
n

 In
g

a
 A

c
tio

n
 P

la
n

 to
 fa

c
ilita

te
 th

e
d

e
v

e
lo

p
m

en
t o

f th
e P

ro
ject. 

W
e firm

ly
 b

eliev
e th

at th
ere is a n

eed
 to

d
e
v

e
lo

p
 h

y
d

ro
p

o
w

e
r th

a
t is e

c
o

n
o

m
ic

a
lly,

so
cially, an

d
 en

v
iro

n
m

en
tally

 su
stain

ab
le.

B
u

t 
th

e 
ab

o
v

e-q
u

o
ted

 
m

an
ifestatio

n
s 

o
f

g
o
o
d
w

ill w
ill n

o
t b

e su
fficien

t in
 th

em
selv

es.

co
m

m
u

n
ities an

d
 th

o
se n

eg
ativ

ely
 affected

,
w

h
o
 m

u
st in

 all circu
m

stan
ces d

eriv
e su

stain
ab

le
b
en

efits fro
m

 th
e p

ro
ject. T

h
e co

sts o
f so

cial
an

d
 en

v
iro

n
m

en
tal m

itig
atio

n
 m

easu
res an

d
p
lan

s sh
o
u
ld

 b
e fu

lly
 assessed

 an
d
 in

teg
rated

in
 th

e to
tal co

st o
f th

e p
ro

ject.
W

e call u
p
o
n
 G

o
v
ern

m
en

ts to
 reco

g
n
ize

th
e n

eed
 to

 p
lan

 h
y
d
ro

p
o
w

er d
ev

elo
p
m

en
ts in

a riv
er b

asin
 co

n
tex

t ag
ain

st th
e b

ack
g
ro

u
n
d

o
f th

e
 fu

ll ra
n

g
e
 o

f a
lte

rn
a
tiv

e
s fo

r e
n

e
rg

y
p

ro
d
u
ctio

n
 ; p

lan
n
in

g
 sh

o
u
ld

 g
iv

e d
u
e w

eig
h
t

to
 en

v
iro

n
m

en
tal an

d
 so

cial facto
rs, as w

ell as
e
c
o

n
o

m
ic

 a
n

d
 fin

a
n

c
ia

l fa
c
to

rs. A
fric

a
 h

a
s

6
1

 in
tern

atio
n
al sh

ared
 riv

ers, w
h
o
se b

asin
s

c
o

m
p

rise
 a

lm
o

st 6
1

%
 o

f th
e
 su

rfa
c
e
 a

re
a

o
f th

e co
n

tin
en

t. A
cco

rd
in

g
ly

 in
tern

atio
n

al
co

-o
p
eratio

n
 in

 th
e d

ev
elo

p
m

en
t o

f th
e w

ater-
reso

u
rces o

f A
frica is o

f critical im
p
o
rtan

ce.
W

e
 
c
a
ll 

o
n

 
m

u
ltila

te
ra

l 
a
n

d
 
b

ila
te

ra
l

fu
n

d
in

g
 a

g
e
n

c
ie

s to
 e

n
g

a
g

e
 w

ith
 A

fric
a
n

c
o

u
n

trie
s 

o
n

 
h

y
d

ro
p

o
w

e
r 

d
e
v

e
lo

p
m

e
n

t,
p

ro
m

o
tin

g
 n

a
tio

n
a
l a

n
d

 re
g

io
n

a
l p

ro
je

c
t

d
e
v

e
lo

p
m

e
n

t 
fa

c
ilitie

s 
a
n

d
 

in
n

o
v

a
tiv

e
fu

n
d

in
g

 m
e
c
h

a
n

ism
s. 

In
 con

clu
sion

:
U

rgen
tly N

eed
ed

 N
ow

!
C

o
n

d
itio

n
s a

re
 n

o
w

 rip
e
 fo

r h
y

d
ro

p
o

w
e
r

d
e
v
elo

p
m

en
t in

 A
frica an

d
 th

is is a p
erio

d
 o

f
u
n
iq

u
e o

p
p
o
rtu

n
ity

:

●
T

h
e p

o
litical co

n
tex

t is v
ery

 fav
o
u
rab

le: T
h
e

A
frican

 m
in

isters h
av

e d
eliv

ered
 a stro

n
g
 m

es-
sag

e o
f su

p
p
o
rt fo

r h
y
d
ro

p
o
w

er w
ith

 th
eir 2

0
0
6

M
in

isterial D
eclaratio

n
s in

 Jo
h
an

n
esb

u
rg

 an
d

A
d
d
is A

b
ab

a. It is im
p
erativ

e th
at A

frica tak
es

th
e lead

 in
 p

ro
m

o
tin

g
 th

is in
itiativ

e.

W
orld declaration



16 }  T h e  D A M S  N e w s l e t t e r M a y  2 0 0 9  n ° 8

Water is life. Water is a precious element, indispensable for
the life in the earth and the man's welfare. Currently there are about
50 000 large dams in operation. The rough evaluation of the number
of small dams is about 1 million. The total reservoirs capacity is about
8300 km3, and the geographical distribution of the large dams, for areas is: 

Mr Luis Berga
President of ICOLD

Dams AND Reservoirs
FOR Sustainable
Development

President Berga's conclusive speech:

Special Issue

A view of Delta Project
(Netherlands)



All countries in the world have been
constructed dams (large or small), for irri-
gation, water storage, electricity genera-
tion, and flood mitigation, but large dams
are concentrated mainly in a few countries
whit more needs on water regulation and
hydropower production. 15 countries in
the world have more than 500 large dams
that accounts for more than 90% of large
dams. China is the leader’s country in
large dams´s number.

LEADERS´S COUNTRIES
IN NUMBER OF LARGE DAMS

1 China 26 278
2 USA 9265
3 India 4636
4 Spain 1267
5 Korea (ROK) 1205

The main purposes of the reservoirs are:

38% Irrigation
18% Hydropower
14% Water supply
14% Flood mitigation
8% Recreation

and 8 % others (including navigation, fish
breeding, and others).

Currently there are 1200 large dams
under construction. Of these, 370 are
major dams (height more than 60 m) in
55 countries, mainly in Asia. In the
majority of these major dams, 217 (59%),

hydropower is one of the main functions,
and in some cases the single purpose.

Large dams and reservoirs regulate
about 4000 km3 per year, which means
around 31% of the world’s available
water resources.

The water that is stored and regulated
by dams and reservoirs provides irreplace-
able water resources and benefits to water
supply, irrigation, hydropower, flood mitiga-
tion, river navigation, recreation, tourism,
environment, etc. For example, irrigated
areas account for 17% of the world’s
arable land, but produce 40% of the total
world crop yield. Also, reservoirs play a sig-
nificant role in drought and flood mitigation,
and one of the purposes of 20% of the
world’s reservoirs is to reduce the
major socioeconomic impact of flooding.

Furthermore, hydro-power, which is a
clean renewable and environmental
friendly source of energy, yields 20% of
the world’s generated electricity. Hydro-
produces on average 2800 TWh/y which
represent 95% of renewable electricity
generation, and prevent the emission of
more than 2.100 millions tonnes CO2.
Hydropower is one of the main purposes
of dams, and there are more than 8200
large dams (about 25% of the total num-
ber of large dams), in which hydro-power
is the only purpose or one of the main
objectives of the reservoirs.

Then, for almost 5000 years, dams
have served to ensure an adequate supply

T h e D A M S  N e w s l e t t e r M a y  2 0 0 9 n ° 8 {17
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of water, energy and other benefits to
sustain the world’s population. They have
become an “integral part” of our societies’
infrastructure and play a major role in
“sustaining and enhancing the quality of life”.

On the other hand, all socio-economic
analyses show that the stock of dams and
reservoirs, electricity, and hydro-power
infrastructures that a country possesses
is generally closely linked to its socio-eco-
nomic development, and that these infra-
structures are essential for development
of the countries. Research work and surveys
indicate that the indicators of the infra-
structures of dams, number of dams per
million inhabitants, and basically the reser-
voir volume per capita, and the electricity
indicators: consumption per capita per
year (kwh/per capita/year), and percentage
of the population with access to electricity)
are closely linked to that country’s
socio-economic development indicators
(Gross National Income per capita and
Human Development Index).

The developed countries have a large
and varied stock of dams, electricity, and
hydropower infrastructures. It is vital for
the socio-economic development of emer-
gent and developing countries the con-
struction of new infrastructures, to reach
the adequate stock of energy and water
infrastructures, in order to have available
sufficient supplies of water and energy.
However, experience has shown us that
infrastructures of water and energy, dams
and reservoirs could, in some cases, have
a major social and environmental impact,
so it is necessary to considerer them
within the framework of Integrated Water
Resource Management: Water, Energy
and Sustainable Development. All the
feasible alternatives should be considered
as part of this holistic approach.

Within these holistic approach there
should be considered all the viable alter-
natives and the experience gained in the
developed countries shows the important
role played by dams and reservoirs in
water and energy resources.

SOCIAL AND ENVIRONMENTAL
ASPECTS

I must emphasised that attention to the
social and environmental aspects of dams
and reservoirs should  be a priority concern
that guides all our activities, in the same

way as concern for safety is invariably a
top priority. 

We, now, aim to find a way to balance
the need for the development of water re-
sources, with conserving the environment
in a sustainable way, so that the actions
taken now will not be detrimental to future
generations.

ICOLD ENVIRONMENTAL  POLICY

POSITION PAPER

ICOLD recommends the management of
the existing dams and the construction of
new dams to remain within the context of
Integrated Water Resources Management,
taking into account their implementation
within a framework of sustainable devel-
opment, and adhering to the following
basic criteria:

• Technical, Economic and Financial
Feasibility

• Sustainable Development. Compatibility
with the Environment

• Social and Political Acceptance

DAMS FOR SUSTAINABLE
DEVELOPMENT

We should all feel proud of our contribu-
tion to the sustainable development of
water and energy resources, and be
satisfied with the countless benefits that
dams and reservoirs have provided
throughout these 80 years. We must learn
from the past and pass this knowledge on
to the generations to come.

During the last decades of the XX Cen-
tury, several water problems had taken
place in the world, which has led to a very
serious situation of water and energy crisis
and poverty. In summary the central point
is that there are many who are poor, and
in many ways at the same time. About
2 billion people (more than 30% of the
World Population) lack the basic levels of
the security and services: food, water,
sanitation and electricity.

To fight this critic situation the UN
implemented in the year 2000 the
Millenium Development Goals. Humanity
faces the challenge to reach the UN
Millennium 8 fundamental goals, whit
12 targets, and 48 indicators, by 2015.
If these targets are to be achieved it

ICOLD President Berga
discusses with some members
of the African delegation



is essential to solve the problems
concerning water and energy.

We know that water and energy poverty
is due mainly to limited socio-economic
development and the lack of water governance,
and not to a scarcity of water resources,
and then a lack of sufficient renewable
water and hydropower resources is not the
crucial factor where water and electricity
accessibility is concerned.

Looking to the future I think that it is
preferable to dream with the future to
recapitulate a lot in the past .

Today, the sustainability of water and
energy resources is threatened by the
Global Changes that are taking place in
the world: population growth, urbaniza-
tion, an increase in the socio-economic
development and climate variability, and
climate change. In the future it is likely that
climate change will accentuate these
problems considerably, as well as in-
creasing the impacts and pressures on
water and energy resources. Also today,
sustainable development and sustainability
of life in many regions of the world
continues to be threatened by the scarcity
and poverty of available supplies of water,
food and energy.

Over the past 50 years, water storage
has expanded rapidly, primarily in the form
of large scale dams for irrigation, energy,
urban water supply, and flood mitigation.
However, this growth trend has slowed
over the past decades due to increasing
concerns about the overall social and
ecological sustainability of large-scale
water storage. 

The degree of sustainability of building
large-scale dams and the impacts they
make on livelihoods of people has been
debated during the last decades. Many
dams, both large and small, have suc-
cessfully met the various purposes for
which they were designed, without signif-
icant negative impacts. In some cases,
the economic, social and environmental
costs are more evident. Achieving the
sustainability of large dams depends on
the overall benefits provided by large
dams and the solutions considered to
mitigate their effects on the livelihoods of
people.  A balanced approach to ensure
that all parameters are taken into account
is required.

After the experiences learned from the
past and the knowledge and regulations

on socio-environmental mitigation meas-
ures, now in order to meet the pressing
challenges posed by global environ-
mental change, a new page needs to be
turned with regards to storage strategies.
Global Change: Population, Urbanization,
Socio-Economic Development and, in
particular, the likely impacts of climate
change elevate the storage of water to a
new national, regional and global priority. 

In many cases, storage is a viable
option, and given the current circum-
stances (a need for responsible devel-
opment in the context of changing world,
etc.), increasing storage capacities is a
major imperative. Storage should be uti-
lized as a tool to drive development, tak-
ing into account the socio-economic and
environmental impacts. That the level of
human development index correlates
closely to per capita storage capacity is
no statistical coincidence. Furthermore,
the potential for large dam infrastructure
remains largely untapped in most
developing countries.

In the context of global environmental
change, global water policy should consider
investments in infrastructures and these
investment should focus on dams in areas
where the infrastructure to provide
access is lacking, coupled with investment
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in capacity to use it. Also investments in
climate change adaptation should incor-
porate water storage as a top priority. This
will require new approaches to consider
complementary storage strategies across
scales from local water harvesting
systems to large scale dams.

Then in the future, over the next 25 years,
all the socio-economic indicators show
that it will be necessary to increase reser-
voir storage capacity. Future needs vary
according to the several scenarios. But
in synthesis, the essential role of dams

in the regulation of river runoff can be
expressed through following facts

and forecasts. At the present time
they contribute with some

4000 km3/ year to the available
water resources, that is to

say, with 31%. In the future
it may be necessary to
increase this percentage
to at least 36%, which
would mean increas-
ing reservoir storage
capacity by some
2000 km3, about 25%
of the current reservoir

storage capacity. The
challenge for the future will

be the utilization of dams and reservoirs
for the wise management of the world’s
water and energy resources as part of
each nation’s social, economical and
environmental development goals. ICOLD
is looking forward to working with all
countries and other international organ-
izations to meet this challenge.

I hope, that in the future, ICOLD will
continue to provide leading engineers and
scientists with a forum to exchange and
transfer knowledge, experience and
technology related to the development
and management of the world’s water and
energy resources.

ICOLD’s intent is to ensure that the
dams and associated structures required
for water and hydropower resources
development and management around
the world are safe, economical, environ-
mentally responsible, socially acceptable
and are operated and maintained for
sustained reliability.

Mr Luis Berga
ICOLD President

24th November 2008, in Paris
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ICOLD officials and African delegates
celebrate the World Declaration

during ICOLD 80th birthday ceremony 


