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Abstract of Proceedings and Power Point Presentations

The Delhi Policy Group (DPG) in partnership with the Asia Foundation organized
two roundtable discussions on “Advancing BBIN (Bangladesh-Bhutan-India-Nepal)
Energy and Water Cooperation” on November10-11, 2016. Eight distinguished
participants, one each from Nepal, Bhutan, Bangladesh and India participated and
presented at each of the round-tables. The discussion on BBIN Energy and Water
addressed concerns and issues from the perspective of each of the four countries;
and brought out ideas and recommendations to advance this cooperation.

The Roundtable on BBIN Energy opened with a keynote by Mr. Sudhakar Dalela,
Joint Secretary North at Ministry of External Affairs. Mr. Dalela emphasized that
the first step towards a successful implementation of the BBIN cooperation is to
understand the fundamental framework. Implementation of the basic framework
can be a useful step to foster cooperation between the BBIN nations. While
speaking on the BBIN Energy cooperation initiative, Mr. Dalela highlighted that a
smart way to optimize energy consumption in the region is to encourage efficient
use of multimodal transportation with a major emphasis on use of waterways.

The BBIN roundtable on energy conducted an insightful discussion on the
opportunities and impediments of this cooperation. The experts deliberated upon
the issues on ground and came up with practical recommendations. The experts
agreed that cumulative impact of all developments under the BBIN framework must
be studied in a holistic manner, as some of the data recorded from isolated
developments give an unrealistic picture. The chair for the session highlighted that
recognizing the intrinsic link between energy and climate is important. In terms of
energy trade, standardization of regulations among the four nations was important
to ensure smooth energy trade; there is also an urgentneed to look at the actual
power transmission agreements in order to iron out problems related to
transmission lines.

The Roundtable on BBIN Water was opened with a keynote address by Mr. T.S.
Mehra, Commissioner, Bangladesh and Bhutan Division, Ministry of Water
Resources.

Mr. Mehra underlined that water cooperation globally has been a complex issue,
however with respect to the four BBIN Nations, and due to the existing cordial
relationship, water cooperation should be relatively easywithin the BBIN nations.
He emphasized that the need of the hour is to devise a system that works well for



all the four nations and can share the existing water resources in an adequate
manner.

This session conducted an in-depth discussion on the hurdles and prospects of
cooperation in water sharing and management between the BBIN Nations. Experts
agreed that major impediments can be overcome by ensuring efficient management
of the Ganga-Brahmaputra-Meghna Basin system. In the water management plan,
water storage projects should be prioritized.

DPG does not take specific policy positions; accordingly, all views, positions, and conclusions expressed in
this publication should be understood to be solely those of the author(s).

© 2016 by the Delhi Policy Group (DPG)
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DPG Roundtable on Advancing BBIN Energy and Water Cooperation
Venue: Willow Room, India Habitat Centre
Lodhi Road, New Delhi
10"-11th November 2016
Programme
Rountable I: Advancing BBIN Energy Cooperation

Thursday, 10" November 2016

Venue: Willow Hall, India Habitat Centre

1000-1300 hours

1000-1005 Welcome: Ambassador Hemant Krishan Singh, Director General, Delhi
(5 mins) Policy Group

1005-1010 Opening Remarks: Ambassador Rajeet Mitter, Chair for Energy Session
(5 mins)

1010-1030 Keynote Speech by Mr. Sudhakar Dalela, Joint Secretary North, Ministry of
(20 mins) External Affairs

1030-1100 Bangladesh’s perspective on BBIN Energy Cooperation

(30 mins) Speaker: Dr. Enamul Haque, Professor, East West University, Dhaka
1100-1110 Discussant: Mr. Debajit Palit, Associate Director, The Energy

(10 mins) and Resource Institute (TERI)

1110-1130 Discussion and Q&A

(20 mins)

1130-1145 Tea Break

(15 mins)

Delhi Policy Group, Core 5-A, India Habitat Centre, Lodhi Road, New Delhi—110 003 Tel: (011)24653915
Website: www.delhipolicygroup.org E-mail: tanzoom@dpg.org.in
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1145-1215 Bhutan’s perspective on BBIN Energy Cooperation

(30 mins) Speaker: Lyonpo Khandu Wangchuk, Member, National Assembly, Bhutan

1215-1225 Discussant: Ms. Lydia Powell, Head, Centre for Resource Management,

(10 mins) Observer Research Foundation

1225-1300 Discussion and Q&A

(35 mins)

1300-1400 Lunch

(60 mins)

1400-1430 India’s perspective on BBIN Energy Cooperation

(30 mins) Speaker: Ms. Lydia Powell, Head, Centre for Resource Management,
Observer Research Foundation

1430-1440 Discussant: Amb. Rajeet Mitter, Chair, Energy Session

(10 mins)

1440-1500 Discussion and Q&A

(20 mins)

1500-1515 Tea Break

(15 mins)

1515-1545 Nepal’s perspective on BBIN Energy Cooperation

(30 mins) Speaker: Mr. Govind Raj Pokharel, Former Vice Chairman National
Planning Commission & Executive Director, Alternative Energy Promotions
Centre

1545-1555 Discussant: Mr. Debajit Palit, Associate Director, The Energy and Resource

(10 mins) Institute (TERI)

1555-1615 Discussion and Q&A

(20 mins)

Delhi Policy Group, Core 5-A, India Habitat Centre, Lodhi Road, New Delhi—110 003 Tel: (011)24653915

Website: www.delhipolicygroup.org E-mail: tanzoom@dpg.org.in
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1615 -1730 hours

1615-1700 Additional Comments/ Open Discussion
(45 mins)

1700-1730 Concluding Session

(30 mins)

Delhi Policy Group, Core 5-A, India Habitat Centre, Lodhi Road, New Delhi—110 003 Tel: (011)24653915
Website: www.delhipolicygroup.org E-mail: tanzoom@dpg.org.in
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Roundtable II: Advancing BBIN Water Cooperation

Friday 11" November 2016

Venue: Willow Hall, India Habitat Centre

1000-1300 hours

1000-1005
(5 mins)

1005-1010
(5 mins)

1010-1030
(20 mins)

1030-1100)
(30 mins)

1100-1110
(10 mins)

1110-1130
(20 mins)

1130-1145
(15 mins)

1145-1215
(30 mins)

Welcome: Ambassador Biren Nanda, Senior Fellow, Delhi

Policy Group

Opening Remarks: Ambassador Sudhir Vyas, Chair for Water Session

Keynote speech by Mr. T.S. Mehra, Commissioner (B&B), Ministry of
Water Resources, River Development and Ganga Rejuvenation

Bangladesh’s Perspective on BBIN Water Cooperation
Speaker: Dr. Shaheen Afroze, Director, Research, Bangladesh Institute of
International and Strategic Studies (BIISS)

Discussant: Mr.Mirza Zulfiqur Rahman, Senior Research Fellow, IIT
Guwabhati

Discussion and Q&A

Tea Break

Bhutan’s Perspective on BBIN Water Cooperation

Speaker: Mr. Lam Dorji, Former Executive Director of the Royal Society for
Protection of Nature & Managing Consultant, Centre for Environment and
Social Studies

Delhi Policy Group, Core 5-A, India Habitat Centre, Lodhi Road, New Delhi—110 003 Tel: (011)24653915

Website: www.delhipolicygroup.org E-mail: tanzoom@dpg.org.in



1215-1225
(10 mins)

1225-1300
(35 mins)

1300-1400
(60 mins)

1400-1430
(30 mins)

1430-1440
(10 mins)

1440-1500
(40 mins)

1500-1515

(15 minutes)

1515-1545
(30 mins)

1545-1555
(10 mins)

1555-1615
(20 mins)

A
~ )
DA o)
DPG
DELHI POLICY GROUP

The Asia Foundation

Discussant: Ms.Nimmi Kurian, Associate Professor, Centre for Policy
Research

Discussion and Q&A

Lunch

India’s Perspective on BBIN Water Cooperation
Speaker: Prof. Chandan Mahanta, Professor, Indian Institute of Technology,
Guwahati, Assam

Discussant: Mr.Mirza Zulfiqur Rahman, Senior Research Fellow, IIT
Guwabhati, Assam

Discussion and Q&A
Tea Break

Nepal’s Perspective on BBIN Water Cooperation

Speaker: Mr. Gyanendra Lal Pradhan, Hydropower Specialist and Executive
Chairman Hydro Solutions and Chairman, Energy Committee, Federation of
Nepal’s Chamber of Commerce and Industries

Discussant: Ms.Nimmi Kurian, Associate Professor, Centre for Policy
Research

Discussion and Q&A

Delhi Policy Group, Core 5-A, India Habitat Centre, Lodhi Road, New Delhi—110 003 Tel: (011)24653915

Website: www.delhipolicygroup.org E-mail: tanzoom@dpg.org.in
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1615-1730 hours

1615-1700 Additional Comment/ Open Discussion.
(45 mins)
1700-1730 Concluding Session
(30 mins)
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RENEWABLE ENERGY FOR CLEAN, GREEN, PROSPEROUS AND
HAPPY BBIN SUB-REGION.

Lyonpo Khandu Wangchuk,

Member of Parliament, Former Prime Minister and Minister for
Economic Affairs, Foreign Affairs and Trade and Industry of the
Royal Government of Bhutan

Abstract

The BBIN countries are endowed with abundant energy resources
and a major portion of these resources are yet to be harnessed. The
energy basket of the BBIN region consists of various energy sources
including fossil based, renewable and nuclear energy and
considerable potential exists to develop the regional renewable
energy resources and green the energy network. Since the
development of the first micro hydro stations in Bhutan with
financial and technical assistance of the Government of India,
Bhutan has now become a leader in the region in the development
of hydropower and has achieved almost 100% access to energy for
its population. Based on the experiences gained and lessons learnt
in the development of the hydropower sector in Bhutan spanning
over four decades, a set of recommendations are drawn for taking
the BBIN cooperation in renewable energy forward.



Presentation on
“Nepal’s Perspective on BBIN Energy
Cooperation”

by

Govind Raj Pokharel,
Former Vice Chairman National
Planning Commission and Executive
Director, Alternative Energy
Promotions Centre



s Perspective on BBIN Energy Cooperation

Nepal

Govind Raj Pokharel




BBIN and Water

Bay of Bengal
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Water Resources of Nepal

* Average annual runotf: 200 billion cu. m g

® Account for about two-thirds of the dry season flow and

40% of annual average flow in the Ganges

® Large, perennial rivers have economically feasible

potential of 40,000 MW

» This is very conservative estimate based on a PhD
thesis.

»Depending on the market, projects with total capacity
of over 100,000 MW could be built.




Slide 3

GRP1 Maxwell, Daniel M http://ssrn.com/abstract=2193796
Govind Raj Pokharel, 11/6/2016



Power Generation Scenario

® Only 2/3 of the population connected (!) to grid

* Up to 10-14 hours of power cuts (load-shedding) a
day in dry season — even with up to 250 MW of

power import from India

» Comes down to 4 to 6 hours in the rainy season

® Predominance of run-of-river type hydro projects
»about 750 MW ROR Capacity

»a 92 MW Reservoir Plant
>Negligible contribution of thermal energy

e [PPs Contributing a significant portion of generation




~
Power Demand - Present and Future

® Current peak demand: Around 1200 MW !
° 2020 peak demand forecast: 2200 MW

® These data are criticized heavily

> Lot of suppressed energy demand; being met from other
sources
Imported petroleum and coal accounted for 15% of energy

demand met; on the rise; severely impacting balance of trade

80% of energy demand is being met through traditional
sources such as firewood, animal dung and agricultural
residue

Numerous captive generator sets (total capacity in
Kathmandu alone estimated by a study at over 500 MW)
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Status of Licenses (Nov 2015)

Total
Type of License Number | Capacity
(MWY)
Generation Licenses (Already 43 756
Commissioned)
Generation Licenses (At various Stages 103 2418
of Development)*
Applications for Generation Licenses** 81 6356
Survey Licenses 77 5132

* About 50 are actually under construction with a combined capacity of
about 1400 MW; most others are looking for funds.

#%* Most (except the small projects) will require foreign investments.




Export Oriented Projects

* Arun III (900 MW) being developed by SJVN (India)

* Upper Karnali (900 MW) being developed by GMR
(India)

® Tama Koshi-3 (650 MW) was supposed to be developed
by SN Power (Norway)

* Upper Marsyangdi-2 (600 MW) being developed by
GMR (India)
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Storage Projects under Development

(1) Advanced to construction phase:
140 MW Tanahun Hydropower Project
(2) Detailed Engineering Design Complete:
1200 MW Budhi Gandaki Project
(3) Investigations Underway:
400 MW Nalsingad Hydropower Project
(4) MOU with Chinese Company for development:
750 MW West Seti Hydropower Project




Mega Storage Projects
(At Various Stages of Development)

Project Name Capacity
(MW)

Karnali Chisapani 10800
Pancheswar 6480
Sapta Koshi 3000




Factors Hindering Power Development

° Fledgling economy — little industrial demand

e Scattered settlements — need for large transmission

network
® Political instability; poor implementation of plans
® Government resources crunch for related infrastructure
® No private sector’s participation for storage

® No “clearly detined and implemented” power trading

mechanism to motivate investment

® [ack of power Evacuation infrastructure even for internal

usc

-




Attractive Environment for Private Sector

® Protection by law against nationalization of projects
e Full foreign ownership permitted

® Very lenient policy and legislation on repatriation of

earnings 1n foreign currency

* Export of power allowed; dedicated transmission lines

can also be constructed for the purpose

® Very nominal royalty rates (not increased since

1992/2001)




Concessions Offered

* Exemption from payment of Value Added Tax on

plant and equipment.

® Only 1% customs duty levied on equipment; no

other fee.

® Income tax exemptions for 10 years.

* Refund benefit (@ $50,000/ MW for projects to be
completed by a given period.
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Opportunities for Foreign Investors (1)

® Nepal’s future relies on hydropower.

>only viable economic resource which is in
abundance.

® The Government is keen on promoting public—private
partnership model in various forms.

® Government is committed to reforms; roadmap

already prepared.

® Government is also committed to easing problems
and has been devising mechanisms for that purpose
from time to time.
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The Regional “energy security” perspective

= Rate of energy demand increasing at a fast rate
= Low access to electricity

= Continued reliance on biomass to meet most of the

energy needs, risk of climate change/Black Carbon
 Sustained availability at stake
® Increasing dependence on fossil fuel imports/use

* Vulnerability to external shocks and price volatility

= Development of renewable energy like hydro is a

necessity rather than a choice




-~

Dilemma regarding Energy Supply

For Nepal:

® Dependence on hydro only system

® Need to explore possibilities for meeting short to medium term
needs (until adequate storage schemes come online)

For other countries in the region (except for Bhutan):

® Over-dependence on thermal energy

® Need to explore possibilities of expanding the solar and wind
power base apart from harnessing untapped hydro resources

® Fulfill the commitment of RE (175GW by 2022 by India) target

and climate agreement

¢ |ndia to demonstrate regional leadership in trade policy for
everyone ’s benefit
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Why participate in BBIN Energy Cooperation-1

= §. Asia: rich in renewable energy resources

* hydro, solar,

wind are all viable options

= Participating countries can use their comparative benefits

in renewable (

(primarily coal

primarily hydro) and non-renewable

! and natural gas) energy resources.

2 Relatively smal

] markets for power in Nepal and Bhutan

vis-a-vis generation potential.

* Huge market for power in India and Bangladesh

= A small nation
surplus power

economically S

like Nepal can also benefit from export of
through an improved balance of trade with

tronger neighbours

\
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Why participate in BBIN Energy Cooperation-2

= (Other nations can also benefit if they are invited to bring

in capital and technologies.
= Jncreased reliability of power supply.
e Contribute to the goal of energy security.

* Strong correlation with rural electrification.

employment generation, economic growth and poverty

alleviation. health and nutrition. agricultural growth,

education. tourism. demographics. women

empowerment ctc.

* Interconnection would improve load factors of the power

system of the individual countries.

-
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Why ........... BBIN Energy Cooperation (3)

v Significant complementarities and synergies in the

power systems of member states.

o Hydro systems in Nepal and Bhutan can
complement the thermal systems in other member
States.

® Benefits from seasonal differential demands and

slightly differing peak times in certain regions.

® Economy 1n operation

\
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Why participate in BBIN Energy Cooperation(4)

0 Exploit hydro generation potential in the region

® Watersheds of the Hindu-Kush Himalaya Region have huge

potential in the Ganges, Brahmaputra, Indus Basins.

® Complementary benetits from irrigation, flood

management, navigation can also be harnessed.
® Save the Himalayas the perennial source of sweet water for
~ 1.5 billion people
= The region also has a vast human resource potential,
including trained personnel.

® Participating countries can benefit from technology transfer

and human resource development

- /
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Major Determinants for the success of
BBIN Energy Cooperation(1)

Political / Administrative

= Political will/ environment

 Economic interests to prevail over political interests

* Transmission service agreements between concerned entities,

authorizing these entities (Both Hardware and Software)

Institutional and communication-related

= |nstitutional capacity building

e Steady and institutionalized communication between member

States; continued sharing of information

\




4 Major Determinants for the BBIN Energy
Cooperation (2)

Technical

= Interconnection planning; continued updating of plans
= Construction of ‘Infrastructure for the Future’
= Synchronization of grids

= Determination of transmission and open access charges, schedules for
trading margin and fees, power wheeling policy

= Simplification of policies and procedures, resolution of operational issues

Re gulatory

= Harmonization of regulatory frameworks, codes and standards

= (Continuation/ acceleration of sectoral reform in respective member
states

Financial

= Mobilizing Investments for domestic power generation and transmission
infrastructure

-

\
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Impediments to BBIN Energy Cooperation (1)

e State policy being driven by narrow national interests

and not by regional requirements.
= Weak political commitments to forge a common
strategy.
® Power Asymmetry among the members and the
tangible/intangible problems arising from it.
= Members are unequal in size, resource and capability.
* Their needs, means and priorities are different.

® Security perception: including fear of supply

disruptions .




Impediments to BBIN Energy Cooperation(2)

. Financing crunch hampering investments in power

sector’s infrastructures.

e State of sectoral reform including the ability to
minimize losses and to boost the credibility of utilities

for flow of investment into the sector.

® Absence of generalized regulatory mechanisms on

cross-border trading.
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Impediments to BBIN Energy Cooperation(3)

o Linkage between electricity production and water

resources

v'Issues to be addressed:

Sharing of benetfits and cost on equitable basis
Socio-environmental impacts, particularly related to:
o Displacement of settlements

o Loss of land, biodiversity

o Deforestation
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Successful BBIN Energy Cooperation Requires

= Demonstration projects

- Long—term commitment

* Patience towards the length of the process

= Stakeholder participation

* Involvement of private sector and civil society
= Promotion of joint ventures
. Agreement on a dispute resolution framework

* Understanding on water and its benefits, climate

change, and benetit sharing
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Positive Developments in Nepal for Power Trade

® Ongoing Development of Nepal—India Cross-border Transmission
Lines

© Strengthening of Transmission Network within Nepal

© Nepal—India Power Trade Agreement

»Mentions sub-regional and regional frameworks, common
clectricity market

> Joint technical team and working groups active to operationalize
the Agreement

e SAARC Framework Agreement
® Finalization of Transmission Master Plan for Nepal

* Establishment of Transmission Grid Company (yet to be
operationalized)

® Announced by GoN to establish many Generations and also Trading
cornpanies




/
Future of Power Trade/ Exchange in the Region (1)

= We cannot remain aloof from similar developments
elsewhere.

* Integration is inevitable in the future.

® We are vulnerable to supply side risks in the absence of
coordinated planning and development of projects.

® These risks can be reduced to a great extent and energy
security for people in the region can be ensured.

® Besides ensuring energy security, an integrated power
market would also lead to availability of power at
competitive prices.

® Per capita productive consumption can be increased to
uplift socio-economic status of the people, thereby
contributing to the goal of poverty alleviation.

-




4 A Wayforward

v" There is benefit to be accrued from hydropower

development in Nepal and other countries in the region,

in terms of,

= Associated benefits in irrigation, tlood control or other
uses,
= Avoidance of environmental impact of thermal projects.
v" Sub-optimal use of available resources and lack of options
for tuel has led to much suttering and poverty for people

in the region.

A This has forced people to over-exploit natural resources, to

migrate, or even become the cause of political instability.

/




Other Needs

® Sharing of costs, benefits, knowledge, skills and

technolo gy.

o Public—private partnerships for financing and project

management.

o A powerful regional institution/mechanism dedicated

for the purpose.




Operationalising the Power Trade
Agreement between Nepal and India

Requires policy changes in three areas:

® a) the commercial rules for accessing the Indian market and
obtaining power from the Indian market and access to third
markets. This change has been promised by India for all

neighbouring countries;

® b) technical rules for moving power into and out of the
Indian grid, as well as the technical issues associated with

interconnections; and

® c) physical interconnections.
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Bright future

® Market mechanisms will follow once interconnections

are in place and policy/ operational issues are resolved.

® There is great value in avoiding coal-based plants in the

region and investing in Nepal’s hydro production.

® Connectivity has Skeleton, Mascular and Nervous

system, not only hardware and treaty papers

e ‘Shared Prosperity’ achieved only with “Inteosration
perity y g ;

Connectivity and Peace” in the region







Presentation on
“Water Cooperation among the BBIN
countries: Bangladesh Perspective”

by
Shaheen Afroze

Research Director
BIISS



- “Water Cooperation among the BBIN countries: Bangladesh Perspective” by
Shaheen Afroze, Research Director, BIISS

The sub-region of South Asia consisting of Bangladesh, Bhutan, Nepal and India’s
north east possessing vast reserves of water and natural hydro power continues to
remain a water stressed region. This is because the resources are yet to be tapped
in a collaborative manner for mutual benefit. Growing population, phenomenal
increase in economic activities, industrialisation, mismanagement, overall lack of
cooperation and the expected effect of climate change are putting ever increasing
pressure on water resources. Water is also increasingly emerging as bone of
contention among these countries. It is imperative to acknowledge the severity of
the situation and conceive a comprehensive water cooperation mechanism under
the auspices of BBIN to manage the resources in a manner that maximizes benefit
for all users in a sustainable way. The endeavour, therefore, must be to use the
trans-boundary water resources as a stimulus for cooperation rather than a cause
of conflict.

Against this backdrop, my presentation will be an attempt to answer the following
questions: What is the current situation of water availability in BBIN? What are the
benefits of trans-boundary water resource management? Why trans-boundary
water resource management is important for Bangladesh? What are the current
initiatives taken by BBIN countries regarding water and how the member countries
can cooperate for an effective water resource management?

Among the BBIN countries, Bangladesh is the lowest riparian country. The
confluence of three major rivers i.e. Brahmaputra, Ganges and Meghna occurs in
Bangladesh. The life and livelihood of millions of people of Bangladesh has been
revolving around waters of these rivers. As a matter of fact, the whole ecosystem of
Bangladesh is water based. But overabundance of water during the rainy season
resulting in flood and severe scarcity during the dry season resulting in drought
contributes to riverbank erosion, agricultural disruption and migration. Due to its
flat terrain, Bangladesh neither can store the monsoon water for use in the dry
season nor can it use its water resources for hydro power generation. Sustainable
planning and development of water resources of Bangladesh virtually depends on
equitable sharing and management of these trans-boundary water resources. It
may be mentioned that water resource management alone can accrue endless
opportunities for this region namely hydro power generation, agriculture and
pisciculture development, flow augmentation in lean period, increased navigability



and better flood management etc. As such if 'basin wide’ water management planis
developed by the co-riparian countries, in addition to the current approach of
sharing the flow available at the border, it will significantly contribute to the overall
economy of the region. A holistic approach for the management of water resources
of the trans-boundary Rivers is thus the need of the hour. Strong institutional
arrangements with well-defined implementing procedures, supported by
agreements and clear regulations need to be set up. In this regard, BBIN can follow
the best practices of TWM of Danube, Nile and Mekong Rivers to effectively
manage water resources.

Overall, focused agenda and greater political will are must for the success of the
BBIN initiatives or any other sub-regional grouping in the region.



haheen Afroze
esearch Director
BIISS




Introduction

e \ast reserves of water and hydro power in BBIN
region; yet water stressed

e Resources are yet to be tapped in a collaborative
manner

e Growing population, phenomenal increase in
economic activities, industrialization,
mismanagement, overall lack of cooperation and
the expected effect of climate change are putting
ever increasing pressure on water resources



Introduction... contd

* |t is imperative to acknowledge the severity of
the situation and conceive a comprehensive
water cooperation mechanism under the
framework of BBIN

* The endeavour must be to use the trans-
boundary water resources as a stimulus for
cooperation rather than a cause of conflict



Outline

Current situation regarding water in BBIN

Benefits of trans-boundary water resource
management

Why  trans-boundary  water resource
management is important for Bangladesh

Current initiatives by BBIN

How the member countries can cooperate for
an effective water resource management



Conflict over Water in the BBIN
Region: Need for Water Cooperation

Water is the most critical of the natural resources
No replacements; no substitute for water
Depletion of water resources - looming crisis in BBIN

Partly due to climate change and partly -
mismanagement of water resources by the countries
concerned

Absence of any effective cooperative management
framework based on the principle of ‘equitable and
reasonable use and no harm to other party” and
individual development activities are the source of
conflicts among its riparian countries



Bangladesh-India Water Issue

India’s withdrawals from the Ganges River
The failed Teesta agreements and diversions
India’s River Linking Project (RLP)

Out of 57 rivers that flow through Bangladesh
down to the Bay of Bengal 54 originate in or
flow through Indian territory

Water sharing agreement on only one - the
Ganges River



Bangladesh-India Water Issue..Contd

* That too does not solve all the difficulties
faced by lower riparian Bangladesh, but is one
of just three water sharing agreements on
major rivers in South Asia

* Much expected agreement on Teesta failed to
be concluded at the last minute in 2011 due
to domestic politics in New Delhi leaving a bad
impression in Dhaka



Bangladesh-India Water Issue... Contd

 RLP big initiative
e Raised concerns of lower riparian countries like
Bangladesh

e |t will alter the natural flow of rivers, cause water
logging, hamper transportation of silt, affect
fisheries, submerge forests and reduce water flow in
transboundary rivers in downstream Bangladesh

* |India cannot break its formal promises to Bangladesh
under the 1996 Ganges Water Treaty that no water
would be diverted away from the Ganges above the
barrage of Farakka



India-Nepal Water Issue

* Disagreement over Kosi, Gandak and
Mahakali Rivers

* Nepal complains that these are unjust and do
not perpetrate an equal sharing of waters
between the countries



Need for Cooperation

Cooperation offers distinct additional mutual
economic benefit

Political, mutual trust and a changed mindset
IS pre requisite

All international rivers create some degree of
tension among the societies that they bind

Tensions and their responses are catalyzed by
many factors - historical, cultural, economic
and environmental factors



Need for Cooperation..Contd

Bilateral relationship -best time ever in history
Translated into practical action

“Active, dynamic, wide range with problem solving
approach”

Good and friendly relations with Nepal and Bhutan too

ldea of evolving sub regional group has been successful
and BBIN came into existence

BBIN has already formed a mechanism for discussing
issues of connectivity, trade, energy and water

Time is ripe and propitious for ironing out differences



Why Trans-boundary Management is
important for Bangladesh

Bangladesh -lowest riparian country

Shape the live and livelihood of millions of people of
Bangladesh

Whole ecosystem of Bangladesh is water based

Innumerable number of large/medium and small
rivers and their tributaries and distributaries have
criss-crossed the country

The total catchment area of the GBM river system -
about 1.75 million square km

12
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Why Trans-boundary Management
...Contd

* Bangladesh accounts for 7%, China 9%, India
63%, Nepal 9% and Bhutan 3%

* The rainwater in Bangladesh accounts for only
7% of the total fresh water flow

* Remaining 93% come from Transboundary
river sources fed with rain and ice melting
flowing into the riverine system of Bangladesh



Why Trans-boundary Management
...Contd

Excessive - during the rainy season (June to October)
resulting in flood

Severe scarcity during the lean season (November to
May) resulting in drought

Riverbank erosion, agricultural disruption, arsenic
contamination, migration

Flat terrain - neither store monsoon water for dry
season nor can it use its water resources for hydro
power generation

Sustainable planning and development depends on
equitable sharing and management of these trans-
boundary water resources



Why Trans-boundary Management
...Contd

* Greatest threat from the poor practices of
upstream countries

 Multilateral cooperation would help produce
much needed regional economic integration
with beneficial results for all the four
countries



Recent Initiatives of BBIN regarding Water

First meeting of BBIN Joint Working Groups (JWG) -
Dhaka - April 2013

Second meeting - New Delhi - January 2015
Third meeting — Dhaka - January 2016
The fourth meeting is due by the end of this year

In the third meeting in Dhaka, Bangladesh categorically
proposed for basin wide management of common water
resources

The importance of the approach - recognised by all sides
But not much substantive response from India

Ended up in discussion on exchanging best practices on
basin wide water resource management and
development



Way Forward

‘Basin wide” water management - regional River basin
Organization

Present approach - individually for the management of
common river basins

Each country in the region needs to cooperate with all
co-riparian countries

Total potential of each basin in the region may be
assessed

Developments in the common basins like hydro power,
flood moderation, dry season flow augmentation,
irrigation, navigation etc. may be recommended



Way Forward...Contd

« Water reservoirs may be built up in the
upstream i.e. in Nepal and Bhutan. It will
serve multiple purposes, namely flood
moderation by storing water in the monsoon
season, power generation and use of water in
the lean season

e Member countries could set up a “WRM
Regulatory Authority” under the auspices of
BBIN



Way Forward...Contd

* |[nformation sharing — Important

* Very insignificant exchange of information
among the BBIN countries, especially on river
flow and flood data

* Integrated Flood Alert System among BBIN
should therefore be adopted with Ilatest
technology so that flood warning can be
issued prior to any flood disaster



Way Forward...Contd

e Setting up strong institutional arrangements -
well-defined implementing procedures -
supported by agreements and clear
regulations

 BBIN can follow the best practices of TWM of
Danube, Nile and Mekong Rivers



Conclusion

* The prosperity of BBIN depends - efficient
management of trans boundary water
resources

* Needs cooperation from all co riparian
countries

* Such cooperative management - greater
sustainability and productivity



Conclusion....Contd

* Potential benefits of cooperative WRM can
serve as catalyst for broader regional
cooperation, economic Integration,
development and even conflict prevention

* Focused agenda - greater political -must for
the success of the BBIN initiatives or any other
sub-regional grouping in the region



Thank You
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- “Perspective on Water Security in the BBIN region” by Dr. Lam Dorfji,
Former Executive Director of the Royal Society for Protection of Nature and
Managing Consultant, Centre for Environment and Social studies

Water security has become the primary global concern as evidences of climate
change unfold on communities. This concern essentially pertains to the declining
availability of and access to water. The growing pressure from increasing
population, lifestyle changes, and associated increase in per capita demands for
water are steadily causing deterioration to both quality and quantity of water. This
situation is further aggravated with increasing evidence of climate change and
associated uncertainties. The Bangladesh, Bhutan, India and Nepal (BBIN) regionin
particular is blessed by the Himalayas, often referred to as ‘third pole’ for obvious
reason of being the largest source of fresh water in the region. The Ganges,
Brahmaputra and the Meghna (GBM) river systems support agriculture and
economic activities of both rural and urban communities of BBIN region. As the
home to conglomerates of large urban populations settled along water bodies
(especially in India and Bangladesh) as well as isolated rural communities settled in
the harsh Himalayan mountain terrain (such as in Bhutan and Nepal), the
deteriorating condition of these water sources have become a major cause for
concern especially in the context of the region being home to some of the world’s
poorest as well as food and energy deficient population.

Climate change projections suggest that rise in temperature would be more
pronounced in the higher altitudes indicating melting of Himalayan glaciers. Under
increased intensity of rainfall and increased frequency of extreme hot and rainy
days, a situation of too much water when we do not need and less during times of
need is eminent.

According to the 2016 AWDO report (ADB, 2016), water security in the BBIN
regionis assessed to be far fromwhat is desirable with Bhutan and Nepal measuring
2 onthe National Water Security Index while Bangladesh and India measuring least
on the index. Although the issues and challenges to achieving water security are
unique and specific to mountains, deltas and coastal areas of the BBIN region,
options to address them at the landscape level lie outside of the ability of any single
area or nation. Fostering collective action at the regional level and adopting holistic
and integrated approaches to water security are recommended.



Introduction

Water security has become the primary global concern as evidences of climate
change unfold on communities. This concern essentially pertains to the declining
availability of and access to water - the primary resource around which global
civilization and economic development has evolved. Communities across the world
are faced with a wide range of impacts that manifest from too much or too less
water for drinking, irrigation, industrial use, and ecosystem services. The growing
pressure from increasing population, lifestyle changes, and associated increase in
per capita demands for water are steadily causing deterioration to both quality and
quantity of water. This situation is further aggravated with increasing evidence of
climate change and associated uncertainties. With projected rise in average
temperature and associated impacts on hydrological cycle, the gap between
concerns and actions are widening as competing economic interests prolong
climate change negotiations and actions. Future projections depict worsening
situations under increased temperature and associated spatial and temporal
variations in precipitation. This concern is further exacerbated by the degree of
uncertainty about the trajectory of future projections amidst growing population
and increasing demand for food and energy. The reality therefore is that regions
across the world are increasingly faced with the challenge of managing water for a
sustainable future. The BBIN is one such region.

The case of South Asia is unique in the sense that the region has only 3% of global
lands that have till date sustained about 25% of global population. This has primarily
been possible from its richly endowed water resources and fertile flood plains and
delta areas. The Bangladesh, Bhutan, India and Nepal (BBIN) region in particular is
blessed by the Himalayas, often referred to as ‘third pole’ for obvious reason of
beingthe largest source of fresh water inthe region. The glaciers and the ecosystem
services of Himalayan watersheds provide sustained source of water supply. The
physiography of the region that descend from the mighty Himalayas to the delta and
coastal areas allow for the Himalayan fresh water to assimilate and become
available to both rural and urban communities in the form of lakes, streams, rivers,
springs, and ground water. The Ganges, Brahmaputra and the Meghna (GBM) river
systems support agriculture and economic activities of both rural and urban
communities of BBIN region. As the home to conglomerates of large urban
populations settled along water bodies (especially in India and Bangladesh) as well
asisolated rural communities settled in the harsh Himalayan mountain terrain (such
as in Bhutan and Nepal), the deteriorating condition of these water sources have
become a major cause for concern especially inthe context of the region being home



to some of the world’s poorest as well as food and energy deficient population
(Ahmed et al., 2007).

Climate Change Scenario in the BBIN region

Climate change is no more a myth and South Asia is proof to this phenomenon.
Evidence of climate change in the region is widespread exposing its vulnerability to
the change. The Intergovernmental Panel on Climate Change (IPCC) has confirmed
that “Warming of the climate system is unequivocal, and since the 1950s, many of the
observed changes are unprecedented over decades to millennia. The atmosphere and
ocean have warmed, the amounts of snow and ice have diminished, sea level has risen,
and the concentrations of greenhouse gases have increased” (IPCC 2013). This
emerging evidence of climate change and its impacts is projected to further worsen
under continued global business of dumping more carbon into the atmosphere.
Under high emission scenarios, regional climate model simulations project a
temperature rise of 4-5°C by 2080. Within the BBIN region, this rise in
temperature would be more pronounced in the higher altitudes indicating melting
of Himalayan glaciers. The models further project increased intensity of rainfall with
no indications of increased number of rainy days. Rather, frequency of extreme hot
and rainfall days are projected to be likely. This essentially means that the already
wet monsoon will be wetter - a situation of more water when we do not need and
less during times of need. Sea level is projected to rise by 0.05-0.25 meters by 2050
and by 0.18-0.80 meters by the end of the 215t century.

The implications of the above changes are that current levels of variability may
intensify and alter hydrological systems and water regimes further aggravating the
already stressed water sectors. The IPCC 4th Assessment Report states that
increased risk of floods and droughts is expected to have severe impacts on South
Asian economies that rely mainly on agriculture, natural resources, forestry and
fisheries sectors although the sub-region has low GHG emissions. Crop yields are
also expected to fall by thirty percent and become more variable in South Asia. At
the same time, sea-level rise will threaten farming in the major deltas and low lying
coastal areas of South Asia. Mass losses from glaciers and reduction in snow cover
are expected to lead to increased water stresses in areas which sources its waters
fromthe Himalayan snow andice melt (IPCC 2012). Such projectionsinthe regional
climate scenario are already evident in manifestations of impacts reported by
different countries. Much of the reports relate to water, food and energy nexus
(Rasul, 2012).



Water Security in the BBIN region

The Asian Water Development Outlook (AWDQO) of ADB provides a country-wise
snapshot of the status of water security in Asia and the Pacific region. According to
the 2016 AWDO report (ADB, 2016), water security in the BBIN regionis assessed
to be far from what is desirable. On a scale of 1 to 5, the National Water Security
(NWS) Index for Bangladesh and India are assessed to be hazardous meaning
drinking water and sanitation facilities are limited and impose serious health risks;
water service delivery is mostly informal and a constraining factor for economic
activities and development; water quality is poor and dangerous for people; serious
damage to aquatic ecology is present; and droughts and floods drive people into
poverty. Bhutan and Nepal have NWS index of 2 (engaged) meaning more than half
the people have access to modest drinking water and sanitation facilities; water
service delivery is starting to develop, supporting economic activities; first
measures are taken to improve water quality; and first attempts are being made to
address water-related risks (see Table 1 and Figure 1 below).

Table 1: National Water Security Index (Source AWDO, 2016)

KD1 | KD2 | KD3 | KD4 KD5 NWS NWS

Score Index
Score | 1-20 | 1-20 | 1-20 | 1-20 | 1-20 1-100 1-5
Bangladesh | 6.7 14.1 50 5.3 4.2 35.3 1.0
Bhutan 6.7 14.2 2.0 10.7 8.0 48.5 20
India 40 | 129 5.6 5.3 5.3 33.1 1.0
Nepal 5.3 11.3 6.0 10.7 4.0 37.3 20

NWS Index: 1 - Hazardous; 2 - Engaged; 3 - Capable; 4 - Effective; 5 - Model



Figure 1: Water Security in BBIN region (Source: AWDQO 2016)
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Water security issues and challenges

Considering that water is the primary ingredient for production of food and energy
- hence attaining water security is key to food security. The BBIN region is one of
the most dynamic regions of the world in terms of economic progress, urbanization,
and industrialization and population dynamics. The sub-region has experienced a
long period of robust economic growth that has translated into declining poverty
and impressive improvements in human development. However, with a large and
rising population, limited land resources, inadequate energy supply, and growing
water stress, the region is faced with the common challenge of meeting its food
requirements with less land and less water. Rice and wheat, the staple foods of the
region, require huge amounts of water and energy. Freshwater, once abundant, is
undergoing stress due to the increased demand for competing uses, and climate
change is creating additional uncertainties (Eriksson et al., 2009). About 20% of the
population of South Asia lacks access to safe drinking water (Babel and Wahid,
2008). The increase in water stress and water demand raises questions about how



to ensure enough water for growing food without losing hydropower for energy
security. Different areas within the region are faced with distinct issues.

Mountain regions

The most distinctive feature of water security in the Himalayan regions of Bhutan,
Nepal and parts of India is that most communities are settled along steep slopes
practicing subsistence agriculture. The most common issues faced by mountain
communities include:

limited accessibility to water: With limited space for agriculture, the viability for
irrigation is low. Although the areas may be known to have high per capita
availability of water, difficulty of access to this available water is the most
common issue. In reality, available water is in the deep river valleys and gorges
that are difficult to tap. Hence the small lakes, streams, and springs are the major
source of water for agriculture and drinking. With climate change, communities
are already reporting declining quantity and drying up of water sources. Lack of
technology and storage are primary deficiencies in these higher altitudes. The
available water in the gorges and river valleys are tapped for run-off the river
hydropower generation. Owing to this, countries such as Bhutan are net food
importers. In addressing the issue of enhancing water for food production,
countries like Bhutan are faced with the question of the extent to which water
for agriculture should be compromised for energy production given that the cost
of food production is higher than what is available off the shelf in the market.
GLOF and flash floods: Communities in the mountain regions of BBIN are often
faced with threats of glacial lake outburst floods and flash floods. Several lakes
in the higher altitudes of Bhutan and Nepal are gaining more volumes of water
from melting glaciers. When the volumes can no more be sustained, the resulting
outbursts floods cause destruction to life and property downstream. Mitigation
and disaster risk reductions efforts require huge investments especially in
lowering of lake levels and installation of early warning systems. During the
monsoon, the runoff and associated soil erosion undermine soil fertility and
increase sedimentation in rivers that have negative impact on hydropower
plants.

Likewise, mountainregions of BBIN are also vulnerable to flash floods during the
monsoon. With increasing infrastructure development such as farm roads and
service facilities, the mountainsides are increasingly exposed to the denuding
effects of the monsoon sometimes lending the entire mountainsides to slide



causing damage to life and property again. For example, thousands of lives and
property were lost in devastating floods and mudslides in Nepal, Uttarakhand
(India) in the period 2010 to 2014.

Flood plains and Delta region

The delta regions of India, Bangladesh, and the Terai areas of Nepal represent
another set of issues. These areas represent the once food bowl of the region, now
faced with ground water depletion, floods and drought:

Groundwater depletion is one of the serious issues in many parts of these parts
of South Asia. The agrarian boom in the period from 1975-1990 had seen rapid
growthingroundwater irrigationin the lowlands of Bangladesh, India and Nepal.
On one hand groundwater development has provided sustenance to agrarian
economy, on the other hand it has created chronic problem of depletion as well
as quality deterioration (Shah et. Al 2004). Currently, three problems afflict
groundwater use - overuse, water logging and salinization and pollution due to
agricultural, industrial and human activity.

Floods: This issue results primarily from the monsoon rains where the low lying
delta areas are submersed under water from overflowing river banks and
increased accumulation of rainwater. This phenomenon particularly occurs in
the flood plains of India (Assam, West Bengal) and Bangladesh. 20 to 30 percent
of Bangladesh territory is flooded every vyear causing severe damage to
infrastructure, crops and overall economy (World Bank, 2011). River bank
erosion is an ongoing process and increased climate change induced peak
discharges from the GBM river systems will drive even more productive land
under water.

Drought: The contribution of rain-fed areas to food security in the region is
significant both in the mountains as well in the delta areas. Agricultural
productivity of such areas are dependent on timely arrival rainfall. For example,
rainfall in India is concentrated in less than forty days per year (IWP, 2014), the
spatial and temporal variations make such areas vulnerable to droughts.

Coastal areas

India and Bangladesh have long stretches of coastal areas along which both farming
and urban communities are settled. Apart from being faced with the direct impact
of depleting ground water resources emanating from extensive withdrawal of
ground water, communities are also faced with specific coastal area related water
issues.



Ground water pollution: With decline in ground water table, seawater intrusion
and salinization severely undermine the quality of land for agriculture in the
coastal areas. In Bangladesh, arsenic contamination of water is a major concern.
20% of Bangladesh'’s drinking water wells and around 8,000 villages mostly in
North Western parts are reported to put 30 million of 160 million Bangladeshis
atrisk from arsenic-related health hazards (Hag, 2014).

Sea level rise: The most threatening impact of global warming is the
transformation of glaciers to freshwater that will ultimately find its way into the
ocean thereby causing sea level to rise. This rise in sea level rise has manifested
in increased seawater intrusion and submergence of coastal areas that worsen
the already limited agricultural land productivity.

From the above issues faced by the region and on the basis of challenges identified
by Rasul (2012) and Mishra et al. (2013) the most common water and food security
challenges of South Asia may be summarized as below:

The population of South Asia is expected to double by 2025 with proportionate
demand for water and food.

Per Capita agricultural land has been declining sharply

The ration of agricultural land to total land is high with limited scope for
additional cultivable land - 70% in Bangladesh, 8% in Bhutan and 35% in Nepal.
Higher agricultural production has to come from same amount of land.

Scope for increased supply is limited under existing water scarcity and projected
glacial retreat and rainfall variability under changing climate. Water demand
increasing rapidly in the face of existing scarcity.

Increased exposure to cyclones, storm surges, floods, landslides, and other
extreme events

Coastal inundation and groundwater salinization due to sea level rise
Inadequate collective global and regional action to address cumulative impact
on shared ecosystems.

Given the above issues and complexities involved in addressing them, ensuring
water security remains a key challenge for South Asia.

Way forward

While the issues and challenges of meeting water security seem specific and unique
toparticular areasinthe BBIN region, efforts to address them at the landscape level
lie in 1) collective action at regional level and 2) adopting holistic and integrated
approach attaining water security.



Collective action at the regional level

Because options to address issues and challenges lie outside of the ability of any
single nation, the need for collective action at the regional level is evident. BBIN
nations should foster cooperation based on the principles of reciprocity and mutual
understanding torealize the potential and advantages of each BBIN nation to offset
the disadvantages and issues of the other nations. For example, Bhutan and Nepal
as upper riparian nations present enormous potential for addressing local off
season needs while addressing downstream flooding and off season water scarcity

by:

- optimizing the economic value of water for agriculture, industry and
hydropower development through increased capacity for retention of
monsoon water to supplement the flow deficit of winter season.

- incentivizing watershed management in upper riparian countries and
communities therein through Payment for Ecosystem Services (PES).

- investing in and promoting transfer of technology for increased community
level storage capacity throughi) scattered small scale storage instead of large
reservoirs and ii) restoration of fresh water lakes while ensuring resilience to
water related disasters.

Adoption of common water security framework

Water security for one sector must not undermine the water security need of
another sector. Rather, water security must be addressed holistically and in an
integrated manner without which water security for a specific sector may
jeopardize the security of another. In this context, all countries in the region must
agree on common principles of managing water with common measures of
progress. The Asian Water Development Outlook (ADB, 2013; ADB 2016) that
integrates five key dimensions provide a holistic framework for national water
security. Adopting and adapting this framework for water security (see Figure 2)
will not only allow the individual countries to chart their own progress in achieving
water security but also assess the cumulative regional progress toward water
security. Bhutan has already adapted the AWDO framework for development of
Bhutan Water Security Index based on which the National Integrated Water
Resource Management Plan (NIWRMP - NEC, 2016), Wangchhu Basin
Management Plan (WBMP - NEC, 2016) and National Irrigation Master Plan
(NIMP - DOA, 2016) have been prepared for integration in the five year plans.



Figure 2: AWDO Framework: Key Dimensions of Water Security (ADB, 2013)
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Context

Water security: primary global concern
— declining availability of and access to water

— too much or too less water for drinking, irrigation,
industrial use, and ecosystem services.

deterioration to both quality and quantity of water

— growing pressure from increasing population and lifestyle
changes

— associated increase in per capita demands for water
aggravated with increasing evidence of climate change
and associated uncertainties

— projected rise in average temperature and associated
impacts on hydrological cycle

— Widening gap between concerns and actions



BBIN Region

- Sustains 17% of global population with just 6% of
global land

- richly endowed water resources
- The Himalayan glaciers and the ecosystem services

- Fertile flood plains and delta areas
- Physiography allows availability of fresh water to
both rural and urban communities
- GBM support agriculture and economic activities
- deteriorating condition - a major cause for

concern
- home to urban conglomerates as well as isolated rural

populations



Climate Change Scenario

* Projections under high emission scenario:

— temperature rise of 4-5°C by 2080.

— Sea level rise of rise by 0.05-0.25 meters by 2050

and by 0.18-0.80 meters by the end of the 215t
century.

* |In BBIN region

— Temperature increase - more pronounced in the
higher altitudes

— melting of Himalayan glaciers.
— increased intensity of rainfall



Projected Extreme Rainfall

25-year maximum daily rainfall for Scenario A1B (mm/day)
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Implications on water, food and energy

* Intensification of current levels of variability
* Alteration of hydrological systems and water regimes

* increased risk of floods and drought
— fall in Crop yields

* Threats to agriculture in delta and coastal areas from
sea level rise

* increased water stresses from glacial melt and
reduction in snow cover



Water Security Status

KD1 KD4
Household Environmental ReS|I|ence

1-20 1-20 1-20 1-20 1-20 1-100

B/desh 6.7 141 5.0 5.3 4.2 35.3 1.0
6.7 142 9.0 10.7 8.0 48.5 2.0
40 129 5.6 5.3 5.3 33.1 1.0
53 113 6.0 10.7 4.0 37.3 2.0

BBIN 57 131 64 8.0 54 38.5 1.5

NWS Index: 1 - Hazardous; 2 - Engaged; 3 - Capable; 4 - Effective; 5 - Model



Water Security:
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Water security issues and challenges

water - primary ingredient for production of food
and energy

water security is key to food and energy security

BBIN progressive but challenging future

— in meeting food and energy demands under declining
water resource

— Uncertainty of climate change

Question of how to ensure enough water for
growing food without compromising hydropower
for energy security



BBIN-Different areas - distinct issues

 Mountain region — problem of plenty

— Limited accessibility to water
— GLOF and flash floods

AVERAGE

—

PLENTY

SCARCITY




* Flood plains and Delta region
— Groundwater depletion
— Floods
— Droughts

 Coastal areas
— Ground water pollution
— Sea level rise



Way Forward

e options to address issues and challenges lie
outside of the ability of any single nation

* the need to look at the region as one hydrological
landscape

— Requires collective action at the regional level
* realize the potential and advantages of each BBIN

nation to offset the disadvantages and issues of
the other nations through:

— cooperation based on the principles of respect for
sovereignty, mutual benefit, and reciprocity



Realize the potential of Bhutan and Nepal as upper riparian countries to
address

* Local off season needs

* Downstream flood and off season scarcity

optimizing the economic value of water for agriculture, industry and
hydropower development

— increased capacity for retention of monsoon water
incentivizing watershed management in upper riparian countries and
communities therein

— Payment for Ecosystem Services (PES)

— Mitigating air pollution (addressing SLCPs - Black carbon)
investing in and promoting transfer of technology for increased
community level storage capacity

— i) scattered small scale storage instead of large reservoirs

— ii) restoration of fresh water lakes while ensuring resilience to water related
disasters.



Adoption of common water security framework

* Water security for one sector must not
undermine the water security need of another
sector
— holistic and integrated approach

— must agree on common principles of managing
water with common measures of progress

* Adopt and adapt the AWDO framework for
water security



Key Dimension 1

HOUSEHOLD WATER SECURITY

« Access to piped water supply
« Access to improved sanitation
+ Hygiene

Key Dimension 2
ECONOMIC WATER SECURITY

= Agricultural water security
« Industrial water security

« Energy water security

= Broad economy
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Key Dimension 5

RESILIENCE TO WATER-RELATED DISASTERS

NATIONAL
WATER
SECURITY

Key Dimension 3

URBAN WATER SECURITY
= Water supply
= Wastewater treatment
« Drainage/floods
« River health

Key Dimension 4
ENVIRONMENTAL WATER SECURITY

+ River health
+ Hydrological alteration
+ Governance of the enwironment

Source: ADB.



Charting progress

——B/desh Bhutan India Nepal BBIN
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Securing Bhutan’s Future

THANK YOU!



Presentation on
“Water, Energy and Food Security:
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- “Water, Energy and Food Security: Nepal’s Role” by Er. Gyanendra Lal Pradhan,
Chairman, CACCI Asian Council on Water, Energy and Environment, Energy
Committee, FNCCI, Hydro Solutions

South Asia, including Afghanistan, Bangladesh, Bhutan, India, Maldives, Nepal,
Pakistan, and Sri Lanka, is a region of stark contrasts. One of the most populous
regions of the world, it has a relatively small land mass and a high incidence of
poverty and environmental degradation. The countries of the region range in size
from India, with a population of over 1 billion, to the Maldives with a population of
just 340,000. The per capita GNP ranges from over $1,800 in the Maldives to less
than $186 in Afghanistan. Globalization has brought the region to a crossroads.
While growing populations have kept the per capita income in the countries of
South Asia stubbornly below the world average, (ranging around 563kWh per
capita as compared to developed economies (13,246kWh per capita in the USA,
China 4000kWh, and with the developed countries averaging around 15,000 kWh
of per capita consumption), their economies are expanding and the demand for
energy has soared. These nations are trying to meet ambitious Poverty reduction
goals while their growing industrial, commercial, and transport sectors and urban
and middle-income consumers are using energy at unprecedented rates. To unleash
the region’s economic potential, every country in South Asia are and will be facing
critical decisions, ranging from depleting indigenous energy resources to
developing long-term plans to secure national and regional energy needs.

South Asian countries are highly dependent on imported crude oil and petroleum
products. The imports range from 25% of commercial energy consumption in the
case of Bhutan to 100% in the case of Maldives. The recent volatility and sharp
increase in world oil prices has placed an unexpected and enormous burden on
foreign exchange reserves, to the detriment of national economies. While countries
like Sri Lanka and Maldives, which lack indigenous fossil fuel sources, are especially
hard hit, even countries like India, Pakistan, and Bangladesh now meet less of their
demand with indigenous fuel sources and face mounting energy import bills.
ENERGY SECURITY IS AN INDISPUTABLE REALITY FOR VITAL ECONOMIC
DEVELOPMENT THROUGHOUT SOUTHASIA. Over the last two decades, South
Asia has been one of the fastest growing regions in the world, with an average
annual growth rate of six percent as measured by GDP per Capita. To sustain high
level economic growth in the long run, it is imperative that the electricity sector
grows in a sustainable manner, as power is one of the fundamental inputs to the
economy. However, despite this impressive macroeconomic growth, the power



sector in the region has not been able to keep pace. The existing power shortages
and growing import of fossil fuels impose a high cost to energy insecurity to the
region. Thereby, the need to ensure energy security in today’'s economic climate is
imperative and urgent as the gap between the latent demand and supply of energy is a
major concern for the South Asian Region.

Here Nepal's role deserves a special mention. Known as the “Water Towers of
South Asia”, Nepal's water bodies include about 200 lakes, 3,252 glaciers, 2,315
glacial lakes, and over 6000 rivers. In the context of world’s population rapidly
expanding, economies growing and the competition for limited energy supplies
intensifying, Nepal stands rich and tall with an annual 224 billion cubic meter of
surface run-off. As per Hydro Solutions’ estimate, the total hydropower potential of
Nepal stands at around 200,000 MW against the popularly assumed figure of
83,000MW. With more than 6000 rivers and rivulets, around one million GW hour
of electricity can be generated. This potential is adequate to meet the total domestic
and part of the regional energy demands for many years. Nepal- the fourth in richest
hydroelectric rich country in the world and the second in Asia after China is the
golden investment gateway to enter the huge energy craving and emerging power
markets with the highest market price.

NEPAL IS THE WATER AND ENERGY TOWER FOR THE WORLD.

Glaciers of the Himalaya Mountain Range are an enormous reservoir of fresh water
and their melt water is an important resource for much of the region. Due to global
warming, the storage capacity of clean water needs to be augmented. Let alone the
cumulative potential of the SAARC Countries, Nepal alone has a storage capacity of
over 140 bil. m3 which is outstanding in the region. Changes in water levelsinrivers
and lakes, in ice sheets and even under the ground has been one of the key
consequences of global warming. It is said that effect of global warming on
hydropower is seen in the form of dry month'’s flow going down and wet months
flow increasing. Nepal is lucky on this. Due to its huge storage capacity, dry month
production can be significantly augmented if properly regulated. This is also
associated with other multiple benefits such as flood control, increased regulated
flow facilitating navigation and increased area under irrigation in lean season for
regional benefit. Thus in case of Nepal, global warming has minimum impact on
hydropower. With giant population neighbors like India with around 1.2 billion
population across the Gangetic basin, without sustainable water management and
global warming considerations, the situations can be remarkably chaotic for all. Not
to forget, the multipurpose, secondary and tertiary benefits of hydropower



development is colossal. For example, India and Nepal have finalized the
Pancheshwar Multipurpose Project (6400MW), a bi-national hydropower project.
Pancheswor project being successfully implemented would irrigate about 15 lakhs
hectares of agricultural land, 3400MW of produced energy will be going to India’s
side and another 3400 MW of surplus energy can be traded by Nepal to illuminate
India. Nepal will have sufficient capital from the revenue of sale of power from
Pancheswor Project, to invest in other large infrastructural projects. The countries
will also benefit from power production, fishery, irrigation, navigation and tourism

Instead of going for expensive Thermal Plants, storage projects like Koshi High Dam
(B500MW), Karnali (Chisapani) 10800MW are attractive options. Similalry
constructing high dams in the Northern Nepal valleys will significantly increase dry
months water supply and electricity generation. Focusing on export projects will
optimize the usage of Nepalirivers and decrease the cost per unit which is beneficial
for those sharingit, i.e., both India and Nepal. This will also ensure food security like
the Bhakra Nangal Dam Project located in Bilaspur district of Himachal Pradesh
that changed the whole economy of Northern India. In a country blessed with
Himalayan mountains and rivers, Hydropwer is a natural energy source. But when
the dry season sees river-flow diminish, reliability of power supply is an issue since
most existing or under construction HP projects are of run-of-river type. Budhi
Gandaki (+/- 600 MW storage dam and HPP) has long been foreseen as the answer
and provide seasonal water regulation. This project would result into multiple
benefits downstream in India. Nepal can also be able to reap downstream benefits.
We canirrigate an additional 100,000 hectares of land in Chitwan and Nawalparasi
districts in the dry season from the water coming out of the project. Not to forget,
the potential commercial renewable energy hydropower generation facilities and
projects have the potential to create carbon credits thus contributing to renewable
energy and greenhouse gas emission reduction markets and effectively combating
global warming.

The Government of India has earmarked Rs 20,000 crore for the Ganga Cleaning
Project. This popular project to develop Varanasi-Haldiya Waterways, if
successfully implemented is believed to ameliorate the lives of more than 10,000
populations across the Gangetic basin. This cannot be achieved without mutual
resource sharing and building high dams in the Nepal Rivers. When Nepal releases
water into India during the lean flow period, it would help in cleaning / diluting the
polluted waters of downstream Ganga River up to Farakka barrage.



Inrecent years, the notion of the Water, Energy, Food and Climate nexus has gained
immense traction in the domain of natural resource governance. With the growing
desire to diversify energy production to renewable realm, the South Asian
Countries is showing an increased vigor. The Indian Government is planning to
significantly boost the renewable energy capacity addition target for the medium
term as part of its national climate change policy. India aims for 350 GW renewable
energy capacity by 2030. Although this is promising, there are a number of
challenges and setbacks in the government’s way to achieving these targets,
including land acquisition, grid infrastructure, and financing and peaking power
complexities. But these alternative sources cannot be a long term sustainable
solutions to the power woes in the region, rather they may serve as an adjuvant.
Hydro power development of Nepal can contribute to the long term energy security
of India and on the regional front, and reduce dependence on fossil fuels that put a
strain on foreign reserves and the ecology as well

As energy demand increases year after year, there is a need to promote scaling up
of investments in renewable energy in the South Asian region. Nepal could be a
good start. The resources of the South Asian region pooled together through an
interconnected grid could help South Asia secure its energy supplies. Cross border
energy cooperation can be seen in the context of efficient management and use of
resources. This will help economies to meet domestic demand as well as it is a good
revenue option for countries like Nepal and Bhutan. Cross border energy
collaboration can also boost regional trade.

Energy intoday’s world is recognized as the most essential staple food for a nation’s
economic growth. As the accepted formula goes - for 1% growth in gross domestic
product to occur, a 1.5% energy infusion is required. Maybe this is the reason why
the paradox of energy strategy can be found omnipresent. Energy is the engine of
growth, and can play an important role to reverse the trend of import-based
economy to export-based economy, which is not possible without enough power
supply for industrialization. Nepal’s hydropower holds colossal promise and hope
to achieve this.






