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Story line

1. How hydro fits:
- In sustainable energy supply

- In water resource management
- In reducing poverty

2. Special challenges of hydro
3. The evolving role of the World Bank



Electricity shortages
(quantity, distribution and
quality) are a major
constraint in developing
countries
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Consumption per capita: Africa and the world
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And poor quality of supply imposes huge costs...
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Hydropower can play a major
role in developing countries



The potential role for hydro
in the developing world...

» 707% of energy investments in next 30
years will be for electricity

* Hydro produces about 2,600
Twh/year of electricity; untapped

economically viable potential is twice
this (5,400 Twh/year)

* 90% of this potential is in the
developing world
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India as an example



India as an example

* Has lagged further and further behind
China

» Similar generation capacity in 1950;

+ Today:

- India has installed capacity of 100,000 mw
- China has 350,000 mw.

» There is a particularly acute shortage of
peaking power...



INDIAN POWER SCENARIO
* INSTALLED CAPACITY 1,07,972.14 MW

(AS ON 1.4.2003)

* GROSS GENERATION 532 BUs

(2002-2003)

* PEAKING DEMAND * 81,492 MW

(2002-2003)

- ENERGY SHORTAGE *

(2002-2003)

* PEAKING SHORTAGE *

SOURCE: CEA




Power shortage is widely acknowledged
as critical for well-being and growth...

V A8 | 'The pnwer
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Headline in Times of India

“0YNadhya FIvadesh:

Vo power, no votes”



Growth profile of the power sector in India
1951-2003
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Ing energy mix...
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The special case of hydro as an engine for
development in the poor Northeast...

Mega Watt
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Himalayan Dams among the best sites in the world
from environmental and social perspectives
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Now India plans has started
building 50,000 mw of hydro
in the next twenty years...




THE SPECIAL CASE
OF POOR,
MOUNTAINOUS
COUNTRIES

* Those with "water and gravity" next to large markets...
* Nepal, Bhutan, Lesotho, Laos, Uganda...

* Nepal and US have about the same hydro potential

* US has developed 70,000 mw

* Nepal has developed 300 mw

* Potential of huge economic benefits from royalties (~5%
GNP)...

+ Are wholly dependent on external financing....



Story line

1. How hydro fits:
- Insustainable energy supply
- In water resource management
- In reducing poverty

2. Special challenges of hydro

3. The evolving role of the World Bank




There have been major environmental and social concerns about
large dams/hydro...
With the Narmada (Sardar Sarovar) Project in India the poster

case....
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And partially as a resulft,
hydropower has grown only
slowly...
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Global hydroelectric output grew by only 0.4% in 2003 to a level still 3% below the peak reached in 2000.

(Source: bp.com)



The World Commission on Dams was supposed to forge a
new consensus ...

DAMS AND Broad acceptance of:
DEVELOPMENT » 3 core values and

A New Framework for Decision-Making

- D strategic
priorities

but

the 26
normative”quidelines”
not accepted by any
countries building

dams (nor by the
Wolrd Bank)




The anti-dam campaign has
advocated "compliance with the

WCD guidelines...”

NO!



But developing countries
have taken an
unprecedented, united
position in restoring common
sense...



DAMS AND
DEVELOPMENT

WCD documented how performance has
improved over time

— Anticipating ecosystem impacts
— Information disclosure

80 - — Participation by affected people
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OHMNEBURGSUMMITIOO & -

WSSD/ J ohannesbur'g Plcm
of Implementation...

» Identification of ALL hydro as a
renewable source of energy, to be
supported by international
community....



-‘ The 3rd

World Water Forum

s=== March 16-23,2003 in Kyoto. Shiga and Osaka,Japan

Another powerful
statement from
developing
countries on the
need for dams
and other
hydraulic
infrastructure....




Latest, very important venue... Bonn
renewables conference in 2004..

| Intematonale Konferenz
=i for Emeuerbare Energien, Rann
Intmmation Conference
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Where developing countries (Brazil and Uganda
especially) took the lead against the anti hydro campaign
and where all hydro was unequivocally recognised as
“renewable”



And with the impending
ratification of the Kyoto
Protocol, hydro will get
another major boost...



Climate change puts the
spotlight on hydropower....
with China cited as a global
leader...

85,000 mw of
hydro have
played a central

role in reducting
GHGs
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Tracking Carbon Dioxide Emissions

China’s total carbon

dioxide emissions 1.500 million metrictons
have been declining in of carbon UMITED STATES

the past few years,

while emissions from .
the United States are 1999 ..
still rising.

CHINA

EMISSIONS PER
CAPITA, 1908

iy malre fons I
China 2.3 |”H
United States 20.1
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NRDC

ThE Eamre's BEST DEFEnss

Global Warming
In Brief
In Depth
Related Links

Clean Air &
Energy

Clean Water B

Oceans

Wildlife & Fish

Closing Dirty Power Plants

China has ardered all of its smallest, most inefficient and ditiest coal-fired plants tao shut
down aver the next five yvears =l According to reparts, 2 840 MW of plants smaller than 100
WY were closed in 1997 and 19938, and a total of 1,820 MWW =mall thermal power plants
were cloged in 1999 051 The total capacity to be closed will reach 30,000 KW, To
strengthen its closure orders, the central government has forbidden power grids to buy
electricity fram plants due to be closed and directed banks not to lend to them. [Tl

In addition ta shutting down existing plants, China alzo has limited construction of new
small capacity units to ensure that anly high-efficiency cogeneration plants and other clean,
efficient and economic technologies are used. 2l The government intends to raise the
efficiency of new large, domestically produced coal-fired power generation units to nearly 40
percent early in this century with intensified technology transfer and research and
development programs. [1=]

China's large hydroelectric capacity has grown rapidly over the last few years, reaching 65
gigawatts of capacity that produces 20 percent of the nation's electricity. 21 Several large
projects, including the controversial Three Gorges Dam, are expected to caome on line in the
next 10 years. China's hydropower capacity will increase 35 percent to some 100 000 kW
by 2005, representing 27 percent of the nation's power generation capacity. B Incidentally,

B =0 1111 = 1= ot 11 Sl L= 1A= 1L 1 =L =il 1 L - e 2= e -

major role in the future of the country's power sector 1



Story line

1. How hydro fits:

- Inwater resource management

- In reducing poverty
2. Special challenges of hydro
3. The evolving role of the World Bank




Items considered important by
world leaders

I Average Low
importance importance
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Fresh water

Renewable energy

Poverty

Public health

Biological diversity
Food security | T

Personal consumption in
industrialized countries
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China has long understood
this...



Problems of floods:
.. historic ...




And contemporary (Yangtze 1998)....




Problems of drought...




And drudgery, especially for women




Reflection of this in the language itself....

Political
river dyke order



China has long been a leader in
water management...

King Yu, Chinad's
forerunner of
water engineering
4,000 years ago




A g R SN ¢

~ The Dupangyan Irrlgatlon So'heme built more than :
2200 years ago, still irrigates 730,000 ha of land today.




In recent decades China has
invested massively in
multi-purpose water

infrastructure....



3,800 km of main dikes have been strengthened




85,000 mw of hydropower capacity has been




There has been massive investment in
multipurpose dams...

Gezhouba Dam




Work has

started on
The South -
North Water o
Transfer #
Project &
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China is now at an inflection
point....



Rates of return on
investment by development
of water infrastructure

Eastern
l China

Fragemant
oslments

ype 3

Developing P Developed

Source: World Bank, Chira Country Water Resources Assistance
sirateqy 2002,




China now simultaneously
investing massively in
improved water
infrastructure AND

management...






The Yellow River fitirther doiy

Ly




Major problems in lower reaches....

Sedimetation
has raised
the river level
above the
surrounding

plain TENs

With
catastrophic
floods when the
dikes are
breached....




What to do?



860,000 km? of eroded area in Loess
Plateau has been brought under control.




Xiaolongdi Dam - an audacious attempt to scour the

raised river bed in the lower Yellow River...




China also faces water quality challenges
associated with rapid urbanization




Requiring large investments in Wastewater Treatment

e = S i o

Loadi s | wpom




All accompanied by an impressive
National Water Saving Campaign




But China is far ahead of most other developing
countries in terms of infrastructure...

Storage per person (m3)
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China has 2,400 m3/cap
US and Australia have ~5000 m3/cap:;
India has 130 m3/cap, Ethiopia has 50 m3/cap
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Story line

1. How hydro fits:

- In sustainable energy supply

2. Special challenges of hydro
3. The evolving role of the World Bank



Investments in water
resources development and
management have broad,
region-wide impacts:
Large economic and employment
multipliers:

» 2 or more in wide variety of settings:
- Tamil Nadu in India
- Muda Basin in Malaysia
- Sao Francisco Basin in Brazil
- Columbia Basin in US
- New South Wales in Australia...



For example: The Bhakra-Beas complex in India

.....

Irrigated 7 million hectares and provided 2800 mw of power



A major recent World Bank retrospective assessment of the economic
impact

The indirect benefits were as large as the direct power and irrigation
benefits

% change of Income of Different Types of Households With
and Without Bhakra Dam

80+

60+

40-

20

andowners Agr Labor ural Non Agr Rural Others Urban

- Landless laborers benefited (proportionately) more that landowners...

- and this does not include the million seasonal workers who migrate from
Bihar to Punjab and Haryana each year....




.. the overall effects on the poor?

Income 2°% o
per
capita  #°%
@
1,500
’ @
.. ®
1,000 o o
®
500 e
0
0 20 40 60 80 100
% area irrigated
Net effect:

Unirrigated districts (< 10% of cropped area irrigated) --- 69% below poverty line
Irrigated districts (> 50% of cropped area irrigated) --- 26% below poverty line



ide water are saints

In India..those who prov




Story line
1. How hydro fits:

- Insustainable energy supply
- In water resource management

2. The special challenges of hydro

AS part of muiti-purpose projects
Finding the right blend of public and
private financing

Benefit sharing
3. The evolving role of the World Bank



Story line
1. How hydro fits:

- Insustainable energy supply
- In water resource management
- In reducing poverty

2. The special challenges of hydro

»  As part of multi-purpose projects
»  Finding the right blend of public and
private financing

Benefit sharing
3. The evolving role of the World Bank



A particular public policy
challenge ...

» Hydro developers prefer run of the
river sites (lower costs, smaller
resettlement);

But

» This often means losing the other,
"public” benefits of dams which come
with storage (flood control, low flow
augmentation...)



The example of India’'s Northeast:
Enormous damages from floods

THE HINDU, Wednesday, July 14, 2004

INNOVATION TO THE FORE: Amid the tragedy around, this man carries his two children to safety at
Najil village of district in north Bihar. — Photo: Ranjeet Kumar




What is being done?

Run of the river
sites - WhiCh
‘hydro developers
like - are being
developed -
because easy to-

finance arid |'”|e |

, A number' P
excellent %
multi-purpose .t
sites—not . M
bemg

w7 developed..




The Ganges/Brahmaputra/
Meghna Basin:

“the glaring contradiction of
the largest concentration of
the world's most poor unable to
garner the bounty of one of
the world's richest natural
resource regions in which they
live........ is an indictment that
can no longer be tolerated...."

Will mean more than just
single-purpose hydro...

4
From Vision to Realityi

in/Himalaya-Ganga Development{Cooperation

Eyahtset

/3 gjg e

-




An example of good practice, where "public
goods” (flood protection) is given primacy over
“private goods” (electricity generation)...

| > ey




Story line
1. How hydro fits:

- Insustainable energy supply
- In water resource management
- In reducing poverty
2. The special challenges of hydro
As part of multi-purpose projects

*  Finding the right blend of public and
orivate financing

Benefit sharing
3. The evolving role of the World Bank



Major growth in power demand
will be in developing countries

Power Consumption Projections (IEA)
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The characteristics of thermal and hydro ..

(after Chris Head...)

Thermal Hydro
Capital Cost (§ /kilowatt) 400-1,400 | 300-3,000
Operating cost high low
Project life ~15 years | =50 years
Site influence low high
Constructon nisk low high
Construction time ~4 years ~6 years
Technology changing maiture
Local:imported content low high
Electrical /fmechanical plant ~30% ~30%
Multupurpose benefits low high
Regional ecoonomic multipliers low high




Thermal Hydro
Capital Cost (§ /kilowatt) 400-1,400 | 800-3,000 | Needs patient, long-term
Operating cost high low financing and insurance
Project life ~15 years | =50 years against political risk
Site influence low high
Constructon nisk low high
Construction time ~4 years ~6 years
Technology changing maiture
Local:imported content low high
Electrical /fmechanical plant ~30% ~30%
Multupurpose benefits low high
Regional ecoonomic multipliers low high




Thermal Hydro
Capital Cost (§ /kilowatt) 400-1,400 | 300-3,000
Operating cost high low
Project life ~15 years | =50 years
S DTS Ly high | Risks best assumed by
Construction risk low high public sector
Construction time ~4 years ~6 years
Technology changing maiture
Local:imported content low high
Electrical /fmechanical plant ~30% ~30%
Multupurpose benefits low high
Regional ecoonomic multipliers low high




Thermal Hydro
Capital Cost (§ /kilowatt) 400-1,400 | 300-3,000
Operating cost high low
Project life ~15 years | =50 years
Site influence low high
Constructon risk lowr high
Construction time ~4 years ~6 years | Quality civil contractor,
Technology changing | mature | often local, is key
m:impnrted content Tow F;Ell
Electrical /fmechanical plant ~30% ~30%
Multupurpose benefits low high
Regional ecoonomic multipliers low high



Thermal Hydro
Capital Cost (§ /kilowatt) 400-1,400 | 300-3,000
Operating cost high low
Project life ~15 years | =50 years
Site influence low high
Constructon nisk low high
Construction time ~4 years ~6 years
Technology changing mature
Localaimported content low high Export credits play only
Electrical /mechanical plant ~§0% ~30% supplementary role
Multupurpose benefits low high
Regional ecoonomic multipliers low high




Thermal Hydro
Capital Cost (§ /kilowatt) 400-1,400 | 300-3,000
Operating cost high low
Project life ~15 years | =50 years
Site influence low high
Constructon nisk low high
Construction time ~4 years ~6 years
Technology changing maiture
Local:imported content low high
Electrical /mechanical plant ~80% ~30%
Multupurpose benefits low high
Regional ecoonomic multipliers low high




Thermal Hydro
Capital Cost (§ /kilowatt) 400-1,400 | 300-3,000
Operating cost high low
Project life ~15 years | =50 years
Site influence low high
Constructon nisk low high
Construction time ~4 years ~6 years
Technology changing maiture
Local:imported content low high
Electrical /mechanical plant ~80% ~30%
Multupurpose benefits low high
Regional ecoonomic multipliers low high

Public "beyond project”
interest is central




How did this play out in "the
roaring 1990s", when private
sector investment in
infrastructure was seen as a
panacea?



Private investment in developing countries in all
elecricity generation and hydro (1985-2000)
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* Hydro accounts for less than 5% of all private
investment in infrastructure in the developing world

* Private investment in hydro in developing countries is
very important, but

* private investment accounts for only about 20% of the
the $15 billion annually of public investment in hydro



Traditional International Private
Investors Capability Has Declined

AES Corp Energy 1.44 70.62 Oct-00 B+/ Credit Watch Negative
Enron Energy In Chapter 11

Endesa Energy 9.62 26.60 Jan-99 A/Negative

CMS Energy Energy 6.56 40.45 Dec-98 BB/Negative

— The largest western infrastructure investors are struggling to
restructure. Many are shedding their global portfolios.

— Project debt is downgraded daily, and debt investors are demanding
higher and higher risk adjusted returns




The public sector will necessarily play the
major role in much financing of water
infrastructure...

Public Private
| vRun of the river hydro

v'Run of the river hydro

: vT P '
v Multipurpose dams /Solid a/eg:?rael ower generation

v'Sewerage/Sanitation vBulk water supply  vGas

v'Rural electrification v'Passenger trains pipelines
v Metro v'Bus Transport
v'Rural water v
Roads Rail Freights v Telecoms
v'Rural roads v'Urban water supply

v'Irrigation and drainage



Story line
1. How hydro fits:

- Insustainable energy supply
- In water resource management
- In reducing poverty

2. The special challenges of hydro

As part of multi-purpose projects
Finding the right blend of public and

3. The evolving role of the World Bank




Most of the opposition to large dams has been
because local people have borne a large proportion
of the costs and received too little of the benefits..

FREE THE

> River NARMADA e 1 id1

WTE S



Good resettlement and
benefit sharing are
essential..



Emerging good practice:

..China a world leader, treating
resettlement less as a cost than an
opportunity for development...




Emerging good practice:

..Benefit sharing in India

States get 12% of gross revenues as royalties

But where more needs to done to push these
benefits down to local people...



Emerging good practice:

..Benefit sharing in
Brazil...

Box 4.7 Royalties to communities: a Brazilian law for hydropower

benefit-sharing

In Brazil, Law No. 7990, dated 28 December 1989, reguires that royalties be paid
to the federal government for using water for power generation purposes. The
royalties paid by each power plant generating more than 10 MW represent 6%
of the value of the power produced. The royalties are distributed as follows: 10%
to the federal government, 45% to the state(s) where the venture is located and
45% to the municipal districts affected by the venture. The total amount paid
out by the Tucurui dam in 1996 reached $19 million, with the total royalties for
1991 through 1996 topping $103 million. The Itaipu dam, in the south of Brazil,
pays annually about $13 million in royalties. The royalties are among the leading
sources of income for some of the municipal districts.




Story line
1. How hydro fits:

- Insustainable energy supply
- In water resource management
- In reducing poverty

2. The special challenges of hydro

As part of multi-purpose projects

Finding the right blend of public and
private financing

»  Benefit sharing
3. The evolving role of the World Bank



The mission of the World Bank

THE WORLD BANK GROUP

OUR DREAM

A World Free of Poverty

Introduction | Countries | Gallery



With Narmada as a flagship - large opposition from
NGOs and developed countries to Bank involvement
in major water infrastructure
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But what did the
“infrastructure-desperate”

borrowers of the Bank think
of this?



Middle-income countries "with choices" find
the Bank’s business processes rigid and
unrealistic

Governor Tasso Jeressati of
Ceara, Brazil:

"When I build a 10 meter
high dam in the middle of
the semi-arid, the Bank
requires due diligence as
though I were building
Ttaipu!”




Poor countries
“without choices”

A
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PEEVED MUSEVENI LAUNCHES US$550 MILLION UGANDA
DAM.

Reuters, Jan 24, 2002

Ugandan President Yoweni Museven yesterday launched the construction of a US$550
million dam on the river Nile but lashed out at hus countrymen and donors for unduly
delaying the project, reports Reuters. "I am ashamed to even come here,” Museveni said
at Bujagali, some 80 kilometers (50 miles) east of Kampala, where the dam 1s to be built
to power ¢lectricity generation. "I am not happy because a project which should have
taken two years has taken seven years to start. All this hullabaloo has been a waste of
time and a lack of seriousness ... this was a cireus,” he said)



The Bank's just-released “Global Poll of 1000 opinion-makers"
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Feb 2003: New World Bank Water Strategy
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Summary of main messages

On development - the Bank needs fo assist countries develop
and maintain appropriate stocks of well-functioning
infrastructure

The Bank has a comparative advantage in dealing with these
complex issues, and there is strong demand for Bank
engagement

The Bank will follow become a predictable, transparent
partner which will re-engage with “high-risk/high-reward"
infrastructure.



Unprecedented leadership by developing countries on the Board in

support of re-engagement with major infrastructure.....
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statement by Chander Mohan Vasudev and Guangyas Zhu
Date of Meeting: February 13, 2003

Infrastructure Business : Key Trends and Issues

We welcome the Banl's renewed recogrition of the inportance of infrastructure ivestment, espectally in the context of s cotnrnittnent to poverty
reduction |, sustaned mternational economic uncertainty and the prospects of a majortty of poor countries not acluewving the Millenmum Development

Foals.

Infrastructure and the MMillennium Development Goals

2 The presentation makes a good case for the enormous pro-poor impact of mwestment m infrastructure. The linkage between infrastructure and
poverty reduction 15 too well-decumented to bear any repetition. The Bank™s recent Water Sector Strategy also brought out the close nkages between

jelelti

reduction....

We are firmly of the view that infrastructure
investment is central to the Bank's mission of poverty

...We would like senior management commitment to at
least two high risk - high benefit projects per region..

arrow the




Infrastructure

Business
Trends & Action Pla

Presentation to Board

July 8, 2003




Official World Bank position
on hydro...

Expanding Support for Renewable Energy and
Energy Efficiency

Consistent with understanding reached at the 2002 Warld Surmmit on
Sustainable Development in Johannesburg and at the Bonn Conference, the
wWorld Bank Group regards all hydropower unambiguously as renewable
energy. We shall support hyvdropower development of all scales ..




.. and the proof of the
pudding (as always) will be
in the eating!

So what is happening?



The current Bank hydropower portfolio is still small....
Number of Active Hydropower Projects

by Product Line

International
Development
Assn. (IDA) -
concessional
credits

Carbon
Offsets

Global
Environment
Facility (GEF)

IBRD -
standard
World Bank
loans




But energy is coming back on the
Bank agenda

IBRD/IDA Lending Approvals for -
Energy projects (supervised by all SBs)
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And hydro projects are now
actually being approved by
the Bank's Board over
protests from NGOs...



JIFG Pruiects_

This Summary of Project Information is prepared and distributed to
the public in advance of the IFC Board of Directors’ consideration of
the proposed transaction. Its purpose i1s to enhance the transparency
of IFC’s activities, and this docurment should not be construed as
presuming the outcome of the Board decision, Board dates are
estimates anly.

Summary of Project Information {S5PI)

Project number 11632

Project name Allain Duhangan Hydro Power Limited
Country India

Sector LItilities

Department Infrastructure

Company name ADPCL

Environmental category &

Date SPI disclosed August 11, 2003

Projected board date October 21, 2003

Status Pending Signing

Previous Events Approved: COctober 12, 2004

Total project cost and proposed IFC investment

The total project cost s estimated to be £192 rmillion, of which IFC is
expected to contribute $£45 million through a combination of an A Loan
and a C Loan,




The example of South Asia:
Anticipated World Bank lending in India
and Pakistan...

@ Current B Within 2 years
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With ALL projected increase into infrastructure...

And substantial portion into hydro.....



New Country Assistance
Strategies including major
hydro

* India CAS approved last month

» $700 million for two major proposed
hydro projects

* "why not more"? from the Board
which used to wince at the word

"hydro"l



Some promising signs....

World Bank Lending for Water over Past Three Years
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Last month's Annual Meetings...
IMFAWORLD BANK Annual Meetings

Development Committee Press Briefing:

Remarks by the Chair (Trevor Manuel, Finance Minister from South
Africa)

. avery warm round of applause for the World Bank's renewed
commitment to investment in infrastructure, and I think that we recognize
that in that discussion the value of infrastructure, certainly social
infrastructure but also economic infrastructure and the extent to which the
absence of good economic infrastructure prevents economic growth in the

| poorest of countries..

Remarks by the President of the World Bank:
.. infrastructure was a central theme...that came up intensively (at the
Annual Meetings)..

.. [concerns) that the Bank had spent a lot more time in recent years looking
at non-infrastructure projects..,

and leader after leader, or minister after minister from the developing
countries were saying “poverty reduction is centrally lodged not just ik
education and health but in the infrastructure of the country. we must have
roads, we must have power and ports and water..”




We think that the
Bank's Board and
management has now
"got water (and hydro)
on the brain”...




The takeaway message on the World
Bank and infrastructure




Thank youl






