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PREFACE

The Bangladesh, Bhutan, India, Nepal (BBIN) initiative is a sub-regional

framework of countries in the eastern geography of South Asia, which has a

rich social, cultural, lifestyle and economic exchange. Officials representing

the BBIN countries meet to formulate, implement and review quadrilateral

agreements across sectors such as water resources management, connectivity

of power, transport and infrastructure.

In December 1996, during the Seventeenth Meeting of Council of

Ministers of South Asian Association for Regional Cooperation (SAARC) in

New Delhi, the idea of a South Asia Growth Quadrangle (SAGQ) comprising

the northeastern parts of India, Bangladesh, Bhutan and Nepal was discussed.

A few months later, in April 1997, the SAGQ was formally launched. The

following month, at the Ninth Summit of the SAARC in Male, the SAGQ

was endorsed as a sub-regional initiative under SAARC. Growth triangles and

quadrangles are seen as cooperative ventures involving three or more countries

and are often described as ‘sub-regional economic zones’ with the end objective

of creating ‘economic complementarities’. The primary task of the SAGQ was

to improve cross-border connectivity, bolster trade and strengthen sub-regional

economic integration.

The SAGQ was by all accounts a pathbreaking initiative. The template

helped fructify the BBIN pact, signed in Thimpu, in 2015 to facilitate cross

border movement of passengers and cargo. For India, the BBIN initiative was

more than welcome as it could bypass the political logjam of SAARC and

discuss economic integration through intraregional trade and connectivity

with Bangladesh, Bhutan and Nepal. It equally complemented India’s ‘Look
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East Policy’, which now is the ‘Act East Policy’. The current geographical reality

of BBIN was historically a powerful ‘geographic–economic entity’. The

reintegration, notwithstanding the challenges, is not only a strong political

narrative vis-à-vis Pakistan but also a useful economic one within the BBIN.

Mahendra Lama interestingly observes the integration to disintegration to

reintegration:

“This region was, after all, once integrated.... It eventually and abruptly

disintegrated, however, because of various politico-historical reasons,

and today it is venturing to reintegrate. The demarcation of these borders

in the post-Partition period not only disconnected the entire spectrum

of infrastructure but also dislocated huge communities.”1

While the BBIN or the eastern fringe of South Asia is one of the most

dynamic sub-regions in the world, it is also one of the least integrated in terms

of trade and connectivity. In addition, it is one of the most vulnerable to risks

of climate change. There can be little doubt that greater the integration among

the BBIN countries the more the likelihood for significant gains. It can increase

annual intraregional trade, expand clean energy and hydropower capacity,

and help mitigate climate risks in vulnerable hotspots. However, the political

questions of dominance, mistrust and suspicion remain obstacles for achieving

long-term benefits of the BBIN initiatives. Heavily paper-based procedures,

overlapping policies and regulations and inadequate logistics continue to haunt

efficiency in trade. Several reports, including the World Bank’s ‘Connecting

to Thrive’, find it easier for Indian companies to trade outside the region than

with adjoining Bangladesh. While between 2005–2019 trade increased six-

fold within the BBIN, the estimated potential remains huge, “estimated at 93

percent for Bangladesh, 50 percent for India, and 76 percent for Nepal.”2

Without getting into the details of how to make borders irrelevant to

trade, the book shares perspectives on the climate-water–energy nexus in the

BBIN. The nexus methodology is popular among the academia and policy

circles to study and evaluate the use and management of water and energy

resources together in the backdrop of climate change. While the nexus can be

analysed independently, doing so overlooks the interdependencies that jointly

affect their sustainability. Is this nexus incomplete without food? Probably

yes, and several literatures and documents include food in the climate-water–



Preface ix

energy nexus. But from the book’s perspective, food is inherent in water and

energy. For example, electricity is important for cultivation of crops and

pumping of water to irrigate fields. The principal utilisation of water, the

world over, is for irrigation and food production. Instead of food, climate

change, given its ubiquitous nature, is more relevant to the water–energy nexus.

Climate change has created existential risks with rising temperature, impact

on snow, ice and permafrost and changing precipitation for water and energy

sectors at national and sub-regional scales. The ecosystem processes have also

been severely undermined, further impacting water and energy resources.

A web of trade-offs and interdependencies define water and energy outlook.

The more it is understood in an integrated way the better it is to overcome the

sub-regional challenges of cooperation. The BBIN countries have witnessed

progress in energy cooperation, but it has predominantly been bilateral with

each country entering into separate energy and trade agreements with India.

Historically, water cooperation has been attuned to bilateral cooperation and

arrangements with several water treaties with India. The shift from the bilateral

to a sub-regional multilateral framework on water and energy is yet to be fully

realised. A more recent sub-regional approach of electrical grid interconnections

and hydro-energy cooperation has positively pushed BBIN countries to think

of multilateral energy-sharing agreements. The multilateral trend needs to

fully manifest in technical cooperation, information-sharing and institutional

traction across the BBIN countries and not just in a bilateral format. There

can be little doubt that India has to be the engine and the principal driver to

lock the BBIN sub-region into shared benefits and prosperity.

The emphasis throughout the book is on transboundary rivers in the BBIN.

There are several beneficial spinoffs and outcomes if rivers are politically

managed. Hydroelectricity, for one. Inland navigation trade, for another.

Hydrometeorological disasters such as floods, landslides and mudslides, which

are increasingly becoming frequent in the BBIN, require cross-border

collaboration. To avert or mitigate such hazards, early warning systems, response

strategy and coordination between upstream and downstream countries are

imperative.

That said, there is also something elementary and inherently wicked about

water because searching for diverse solutions to manage and cope with water
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issues creates a set of different problems that are political, emotive and divisive.

As the most shared resource in the sub-region, competition among various

uses and users in trans-border river basins precipitating into disputes and

unwelcome outcomes remains a concern. Yet, while the outlook for water is

challenging, it has the ability to create breakthroughs that compel different

users to cooperate.

The BBIN is a sub-region of multiple challenges where water and energy

resources are interlinked to the challenges of development and economic

growth. Described as a crowded and a fast-evaporating sub-region, it has a

high population density with Bangladesh the world’s ninth most densely

populated country and India the twenty-fifth. Societal challenges are

compounded by the fact that the region is highly vulnerable to climate change

particularly, as mentioned, the retreat of Himalayan glaciers and the changing

precipitation that affects the flow pattern of perennial rivers such as the Ganga–

Brahmaputra–Meghna river systems. These great rivers, in turn, are the lifeline

of tens of millions of people in Bangladesh, Bhutan, India and Nepal.

Many of the Himalayan rivers are intimately tied up with the issue of

territory, as the rivers enter areas where there are questions about the

demarcation of borders. For example, the Brahmaputra is linked with the

Sino–Indian border interpretation in the eastern Himalayas, where China

‘claims’ the territory of Arunachal Pradesh. Since most of the rivers originate

from, flow through and drain into territorially defined boundaries, the

competitive nature of water or the hydrological fault lines cannot be ignored.

The fact also remains that the BBIN countries have developed along river

systems that are intricately connected right from the source in the mountain

glaciers to the mouth in the deltas. This interdependence adds value to the

BBIN prosperity.

It is also important to observe that transboundary rivers in the BBIN

cascade from the towering heights of the Himalayas, therefore, there is

enormous hydro-potential, particularly in Nepal and Bhutan. The various

assessments of climate change on the glaciers suggest that there is going to be,

in the short-to-medium time, an increase in melt-flow, resulting in increased

flow and flooding. Construction of facilities to store this excess water and

release it during dry periods would engage development planners. Beyond the
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economics of water management, including the need for dams and water storage

facilities for economic development, there is the political reality of fear among

lower riparian states, especially over such structures. Clearly, the hydrology of

the BBIN sub-region is not only tied up with economic development but also

with security and misperception.

With water assuming centrality and increasingly becoming both a bilateral

and sub-regional agenda, the BBIN can be viewed as a ‘hydropolitical security

complex’ in which states are simultaneously part ‘owners’ and part ‘users’ of

rivers. This framework has opened various levels of analysis on how riparian

states behave (hydro-behaviour), upstream–downstream contestation (hydro-

competition), prior use issues and clash of priorities.

Water relations can never be permanently settled since flows in rivers are

not constant. The flows in turn are determined by seasonal variations and

usage, particularly those that are non-consumptive in nature. Also, interventions

and diversions on rivers impact flow. Political relations can easily be impacted

by the changing quantitative and qualitative nature of rivers. Varied

interpretations on the use of river water have resulted in claims and

counterclaims. Given India’s riparian linkage, whether upstream (with Nepal

and Bhutan) or downstream (with Bangladesh), and given its diplomatic

investment in a number of treaties with these riparian neighbours,

hydrodiplomacy will be a vital component of its BBIN drive. The water

dynamics adds great complexity with China as a hydro-heavyweight in the

BBIN hydrography.

Understanding, evaluating and connecting the climate–water–energy nexus

to the development process will be vital for operationalising the BBIN

initiatives. Take for example, the BBIN Motor Vehicles Agreement (MVA).

Bhutan temporarily withdrew from the MVA dialogue in 2017. The official

statement issued by the foreign ministry stated, “The Royal government has

decided to give its consent for the entry into force of the agreement among

the three member-states without any obligation to Bhutan.”3 The land-locked

country continues to be an observer to the dialogue process, and the

implementation of the MVA will require its ratification. The BBIN MVA

meeting in March 2022 emphasised the “importance of operationalising the

MVA expeditiously to enable seamless movement between them for facilitating



BBIN Sub-Region: Perspectives on Climate-Water-Energy Nexusxii

trade and people-to-people contact.”4 One of Bhutan’s principal worries, if

not opposition, regarding the MVA is over sustainability and environmental

issues. Bhutan’s top priority, as is officially stated, is to ‘remain a carbon-

neutral country’. The many infrastructure initiatives planned under the BBIN

would require factoring in ecological sensitivity and impact assessment for the

long-term sustainability of these projects.

Another example is the hydropower projects in Nepal. In recent years,

and seen as a positive for the BBIN, Nepal has handed over several of its

hydropower projects from Chinese developers to Indian companies. The reason

has less to do with economic or ecological considerations but more from a

political perspective. India is Nepal’s principal buyer of exported electricity

but not from projects that involve China. Politico–security factors are influential

as seen in the 750-megawatt (MW) West Seti project, a Nepal–China joint

venture. For several reasons, including lower-than-expected returns, the Chinese

company pulled out. Having first suggested downsizing the project from 750

to 600 MW, it eventually lost total interest. In May 2022, the prime minister

of Nepal, Sher Bahadur Deuba, gave the West Seti project to India, and a few

months later, signed an MoU that included Seti River-6. India–Nepal

hydroprojects are explicitly projected as ‘harbinger of development’, however,

there remains a strong perception in Nepal that India fails to act quickly upon

the promises. Several projects such as Upper Karnali and Arun III have well

exceeded the timeline. What can be observed in the hydropower sector in

Nepal is that there is intense rivalry and competition between China and

India. For the former the interests are defined by ‘returns and money-making

business’. India, on the other hand, has strategic and security considerations.

Therefore, there have to be several lenses, not least the ecological and the

sustainable lens, to look at development and economic prosperity in the BBIN.

The climate–water–energy nexus comes as a useful framework of analyses

to carefully balance development and security perspectives along with

environmental assessment.

NOTES

1. Mahendra Lama, “BBIN Initiatives: Options for Cross-border Power Exchange,” ORF Issue
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INTRODUCTION
BBIN Neighbourhood: Defined, yet Diffused

Scoping Climate and Waterscape

The Bangladesh, Bhutan, India, Nepal (BBIN) sub-region presents a vital
paradox of development theory: ‘ample resources, ample poverty.’ Resource
sharing in the sub-region has the potential to create widespread challenges
related to resource security, particularly with transboundary rivers criss-crossing
the BBIN countries. These rivers increasingly interact with the political,
economic and the societal. Though the BBIN countries’ dependency on
transboundary river basins for economic growth is high, their collaboration
over shared waters remains less inspired. With increasing population, economic
targets, irrigation and urbanisation, water demand will exponentially increase
while, on the other hand, climate change will exacerbate uncertain water supply.
These uncertainties along with complex political landscapes can stymie future
water–energy cooperation despite the strong imperative for it.

This nexus is now a familiar concept in the resource management debate.
It has acquired great attention in understanding the relationship between the
three vital systems (climate–water–energy). The nexus as a policy approach
brings together the concept of ‘security and sustainability’. However, the
framing of the nexus around a scarcity crisis narrative often pushes states towards
control and possessiveness of the resources rather than driving them towards
stability and durability solutions. The nexus perspective has ushered in a new
brand of resource realism. Overall, one can see that scarcity narratives around
environmental thresholds are creating new policy configurations and responses
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to these crises. It will require governments, corporates and communities to
increasingly get interlinked in nexus governance.

The nexus approach will lead to identifying mutually beneficial responses,
providing an informed and transparent framework for determining trade-offs
and synergies that meet the demand without compromising sustainability. As
economies expand, governments will have to choose whether to allocate water
to agriculture or to uses such as energy, industry and manufacturing. This
approach is also now strongly linked with the emergence of the green economy
idea, which also refers to the idea of ‘clean energy’.

From a climatological and glaciological perspective, rivers crossing through
the BBIN countries are connected to the Tibetan plateau and the HinduKush
Himalaya (HKH) mountains.1 This mountain system that runs across four
BBIN countries plus Afghanistan, Pakistan, China and Myanmar, is one of
the world’s most fragile and hazard-prone region. Temperature rises faster at
higher elevations, which means that a global temperature increase of 1.5°C
could rise to 2.1°C in the HKH. India’s area in the HKH region has a
population of 86.21m (2017) that includes 11 mountain states and the districts
of Darjeeling and Kalimpong in West Bengal. By adding the mountain
population of Bangladesh (Chittagong district, 1.78m), Bhutan (0.78m) and
Nepal (28.75m), a total of 118m people with diverse cultures, languages,
religions and traditional knowledge are dependent on the HKH ecosystem
services to sustain their livelihood.2 As the largest area of permanent ice cover
outside the North and South Pole and home to four global biodiversity, the
HKH becomes an existential zone where decisions on investment and economic
development have to be carefully assessed and administered. Adaptation alone
cannot be the way for preventing crises such as flood and drought, migration
and future change in water availability of the major river basins in the HKH.
It needs to be bolstered by increasing analytical capacity, improving the
information base and early warning system, conduction of integrated climate
risk assessment and improving communication between government and non-
government institutions.

The distribution and the uses of water often account for disagreement,
which is more commonly referred to as hydropolitics. Upstream and
downstream water extractions exemplify the problem. Extensive and inefficient
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utilisation is already reducing water availability during the dry season, and
any future water development could further challenge it. While downstream
countries can improve the efficiency of its internal uses of water across sectors,
they cannot influence upstream water decision-making unless there is a dialogue
or agreement. Despite agreements and accompanying transboundary water
treaties and mechanisms, the BBIN countries continue to prioritise self-serving
interests that reinforce sub-optimal water solutions. Accompanied by principals
of regional hydrodiplomacy, efforts towards coordinated development need
well-assessed infrastructure and reforming the national energy and agricultural
sectors to reduce demands for water.

Climate change will impact the physical environment as precipitation
patterns alter and glaciers recede. More than 50 per cent of cultivated land in
the BBIN sub-region is rainfed. Future precipitation patterns in major food
production regions that have shared socio-economic pathways, including the
BBIN, are predicted to negatively impact crop yields. Studies and simulation
from the International Maize and Wheat Improvement Center project that a
2.5–4.9°C increase in temperature across the BBIN region could lead to a
decrease of 41–52 per cent in wheat yield and 32–40 per cent in rice. The
impact of climate change on rising temperatures further impacts the availability
of water with decrease in seasonal rainfall and extreme rainfall events.3

Critically, groundwater resources as a major contributor to irrigation are
being exhausted faster than are being replenished. This raises questions about
food security of populations and their struggle to access resources due to social
inequities. Under prevailing conditions, it is calculated that the demand for
water will exceed supply by 40 per cent in 2030.4 What would this mean for
the management of the transboundary river basins in the BBIN?

The Himalayan plateau plays a vital role in the BBIN. It generates the
monsoonal rains and seasonal ice-melts that feed rivers and deliver nutrients.
These rivers are already threatened by climate change. China, the extra-regional
power in the BBIN, becomes an important actor. During the past 20 years,
China has increased activities by building large-scale mines and hydroelectric
dams in this sensitive ice-pack region, thereby integrating these fringes into its
national economy. Many of these projects have been developed within the
transnational Brahmaputra River basin. The Brahmaputra’s headwaters are in
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China, but most of its catchment area is in Arunachal Pradesh. The
environmental and biodiversity impacts of China’s continued entrenchment
are not significantly prioritised by the BBIN countries.

The Ganga–Brahmaputra–Meghna (GBM) river system with interlinked
dependency is politically dynamic, particularly as the BBIN seeks to establish
closer links between rivers and transportation and an integrated energy–water
system. Increasingly local governance structures will be relevant. In fact, it is
already discernible in the BBIN, where the provinces are significant political
actors. For example, the 1996 Ganga Treaty between India and Bangladesh
expires in 2025 and before India can consider renegotiating it, it has to contend
with the problems the states of Bihar and West Bengal have on the river. In
Nepal, the new constitution has created a federated system that will have an
influence on the hydroprojects with India.

From the above it is vital, therefore, to identify, frame and resolve challenges
surrounding transboundary rivers in the BBIN and associated existential issues,
which are conceptually described as the climate–water–energy nexus. Beyond
this framework, a more nuanced political–economy understanding of shared
rivers is essential. It is thus important to take a broad view of how rivers are
managed and situate it in the changing political landscape to inform policy
action.

For an integrated development perspective, it is important to look at rivers
as a ‘living system’ that cannot be disassociated from the larger ecosystem.
The interconnectedness of a river basin with its cross-domain features needs a
comprehensive analysis. Stakeholder analysis is necessary since rivers in the
BBIN are transboundary. It is also a useful tool in the climate–water–energy
nexus. To maximise the advantages or even to optimise them, it is relevant to
look beyond the silos and compartments and work multilaterally for larger
and shared benefits. Consequently, a comprehensive knowledge base is required
across the BBIN countries to effect inclusive development. It is often argued
that to enhance inland navigation or other such benefits, rivers need to be
treated as ‘one personality and one living’. It is instructive, without blindly
adopting it, to look at China’s approach on dealing with Hwang-Ho, known
as the river of sorrow, by establishing connect between river planning and its
population. It has trained the river for benefits rather than concentrating
resources on taming its natural force.
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Political boundaries fundamentally do not synchronise with the free-
flowing spirit of rivers, which are the source of livelihoods for millions of
people. Joint management of rivers is essential for several reasons: from restoring
rivers and preserving the fragile ecology to connecting people, as well as for
employment generation to boost the economy. As rivers connect various locals,
cultures and lifestyles, the communities living in these areas develop their
own perspectives that can add value in bolstering river management plans.

Facilitating non-state actors into the decision-making process is vital for
politico-diplomatic relations in the BBIN. Decision makers appreciate the
big picture but often search for ways to incorporate and implement. Precise
ground-level information from the ground can help decisions on power trade
and navigation among the BBIN countries. A good example, despite the adverse
political relations, is the hydrological information sharing established between
India and China on the Brahmaputra in 2002 and later on the Sutlej as well.
For India, as a lower riparian, the information sharing has been helpful. There
is, therefore, considerable scope to work in tandem on water development
and management between the BBIN countries.

Future cooperation on water resources must be assessed through the cost
of non-cooperation and benefits sharing, which could further build trust among
riparian countries. The old trust building mechanism of water-sharing needs
adjustment and reinvigoration. Inviting water-intensive industries to operate
in the basin, for example, can help in revenue generation. Apart from inland
navigation, the silt and sedimentation along the course of several shared rivers
could material for construction in Bangladesh.

Emphasis on a basin-wide approach is the mainstay to future cooperation
on rivers. Though it is politically sensitive, it nonetheless has the potential to
bring common grounds for cooperation and calculating the cost of not working
collectively. For example, the Brahmaputra is an integrated basin, but all four
countries do not always have common interests. Geographically it may not be
possible to bring navigation benefits to Bhutan and thus its interest in
hydropower will be a higher priority.

Climate change can be a unifying factor both on the upstream impact
that Nepal and Bhutan are facing and the downstream difficulties that India
and Bangladesh often encounter. Data sharing and joint studies on climate
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impact can lead to better understanding, remove mistrust and fear, and thereby
enhance cooperation on transboundary rivers. Bhutan, which often remains
elusive, can be drawn into the BBIN initiatives on climate issues linked to
river management. The physiography of Bhutan makes it vulnerable to climate
change impact on water resources. Bhutan’s climate action could lead to a
comprehensive understanding of the vulnerabilities and risks in the water and
energy sector.

The interface between water sector and policy making needs to be frequent
and meaningful to set guidelines on benefit sharing and institution building.
Water is always subjected to ‘who gets what and how’. Despite being a
fundamental resource for basic survival, it often, and not surprisingly, becomes
a security issue, creating impediments to cooperation. A chapter on the
changing narrative of security positions the debate whether such existential
issues even need to be treated as a security issue. Normalising water issues
without raising the pitch will be an important diplomatic action, while the
economic framework of water sharing will be an important driver in reducing
security perceptions.

The Pandemic: Its Impact and Opportunities

The shocks and after-shocks of the pandemic (COVID 19) posed enormous
development challenges to the BBIN countries, including its mountain
communities, due to its high population density, poverty, and dependence on
exports. The timing of the pandemic – during the planting and harvesting
season of many crops including wheat and paddy – meant that these two
major staple foods for the region could not be adequately processed. The
movement of goods and cross-border supply chains were disrupted and posed
further challenges. The BBIN countries experience different levels of growth.
The lockdown clearly impacted their economy with declining GDP across
the sub-region. Fall in the projected growth rate put brakes on many regional
activities related to water and energy development and climate mitigation.
Build-back-better and economic recovery will be crucial to the wellbeing of
the BBIN region. With India’s economy rebounding strongly, Bangladesh
showing strong recovery and Bhutan’s GDP growth rate at 3.7 per cent in
2022, the sub-region is not in a deep hole.
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The pandemic was an eye opener with several lessons learnt. One, resource
security and its related livelihood issues are of high priority and cannot be
ignored from development planning point of view. Second, there is greater
scope to focus on the benefits of renewable and reduce dependency on fossil
fuels. Amongst the BBIN countries only Bhutan is not a net energy importer.
A stronger shift towards renewable energy sources can result in substantial
savings, particularly for large oil importer countries such as India and
Bangladesh. Resource transition from fossil fuels will positively impact climate
action plans. The lockdown had a positive impact on the environment with
cleaner air and water, thus it is important to leverage this situation towards
cleaner energy and water investment and sustainably harness more hydropower
potential across the region.

As the recovery path sets in, and not to discount the challenges towards it,
the interaction of the social, economic and the environmental requires deep
understanding that can reframe the sub-regional dynamics. It will be perilous
to think about regional security without considering and identifying
intervention areas that can help maintain sustainability and climate mitigation.
Access to clean water and sanitation is critical to health and wellbeing. As they
criss-cross boundaries, rivers will hopefully acquire greater salience both in
terms of their management and in terms of economic gains. The fragile
mountain ecosystems require that environmental sustainability be central in
all recovery plans and the long-term response to crisis. It can equally be a
catalyst for societal transformation toward sustainability and a means to achieve
the 1.5°C climate ambitions, as set out in the Paris Agreement (2015).

India in the Sub-region

Since 2014, India has tried to maximise sub-regional interaction with the aim
of promoting cooperation in the economic, social, cultural and scientific fields.
This has opened new thinking and opportunities, complementing the pace of
globalisation and liberalisation. Emphasis on governance and institutionalism
has been actively pursued by India in the BBIN, which locks into its
‘neighbourhood first’ approach. The fear, of course, is that this approach,
which requires patience and continuity, can easily dissipate in the face of security
complexities and political difficulties, resulting in reactionary measures.
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Complementing the ‘neighbourhood first’ policy is the ‘credible first
responder’ approach that reflects India’s capabilities and willingness to
contribute resources to prevent and mitigate crises with particular attention
to natural disasters. In 2015, India responded to the massive earthquake in
Nepal within six hours by sending in the national disaster response force and
in the next few days contributing 520 tonnes relief. In 2017, in response to
Cyclone More, India was first to respond to the devastating floods in Sri Lanka
and Bangladesh.

Both the ‘neighbourhood first’ and the ‘credible first responder’ approaches
are a reflection of sub-regional interdependence that is being reinforced by
geography, and where the bio-physical surrounding is no longer independent
of the actions of state and people. Issues are increasingly getting anchored to
specific terrains and the environmental interpretation is becoming crucial.
For example, viewing seas as a ‘commons’ or considering the Himalayas as the
ultimate watershed or charting the monsoon as a rain-dependent phenomena
gives new lenses to look at the sub-region with.

One can recall Mackinder’s summarisation of his article The Geographical

Pivot of History that “man and not nature initiates, but nature in large measures
controls.”5 This is critically relevant in the context of climate change, which
requires urgency for more technical/scientific and multilateral policy
arrangements. In effect, the impact of climate change and the responses will
move beyond the quest for protecting or conserving nature to advancing a
range of infrastructural interventions aimed at sustainability, resilience and
human life. Over the next 20 years a large proportion of the world’s
infrastructure will be built in India. While infrastructure projects are designed
for a long life cycle, climate and weather-related hazards will almost certainly
impact durability. Given the vulnerability of the BBIN states to climate change
impact, it is important for India to partner with its neighbouring countries to
build a coalition of disaster resilient infrastructure.

As a dominant regional power though not necessarily domineering, it is
almost incumbent on India to ensure that peace, stability and order prevails.
Therefore, problem-solving approaches to resolve challenges to common
interests become a rational choice. Assessment of a country being a dominant
power does not hinge upon a single major criterion – whether it’s the strength
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of the economy or its military capabilities or sometime even its sheer physical
size and population. Values and principles or its ideational elements are also
important. The combination of these power sources informs policy choices
and preferences.

Many argue that India needs to break free from the ‘claustrophobic
confines’ of its neighbourhood and think world stage. This globalist rhetoric
negates the geographical reality of the region to which India is intricately
connected. In attaining great power status, the core and periphery cannot be
permanently divided, in fact, their interaction has to be constantly reconfigured
and made dynamic. Peripheral realism is what the BBIN seeks by developing
India into a sub-regional economic hub. No other region in the world is
culturally more homogenous, except for Europe, than the BBIN. The Bengalis
of West Bengal and the Bengalis of Bangladesh share a common culture. While
Nepal has its unique cultural heritage, it remains an integral part of the cultural
and tradition of India. It must be noted that the regionalism of today is a
product of multilateralism in the global system, often described as ‘spontaneous
processes’. Its comprehensiveness and multi-dimensional features mark a shift
from the earlier decades of regionalism that was primarily based on security
alliances. Today the process of regionalisation takes place at interregional,
interstate as well as sub-national levels.

India’s engagement with its neighbours in the last nine years of the National
Democratic Alliance (NDA) government has been striking. It is a clear
enunciation that India will not be a reluctant player but a driver to regional
economic agenda. The rationale for such thinking is far too stark to ignore.
For example, the high cost of limited regional integration can clearly be seen
in the sub-region. Inadequate transport and communication connectivity have
resulted in physical and social isolation of the rural poor from public services
and markets. The seven land-locked states in the north-east region are among
the poorer states in India despite its advantageous geographic location between
Bangladesh and Myanmar. The economy of this region is highly dependent
on low productivity agriculture; its private sector is dominated by small and
informal retail enterprises; and most of its exports are concentrated in low
value-added primary products. It is also dependent on import of consumer
goods and various products from mainland India at very high transportation
cost.
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Other land-locked examples facing similar challenges are Bhutan and
Nepal. While both these countries are far removed from seaports, their north–
south movement is constrained by physiographic barriers, leaving many
communities with limited access to local and international markets. Bangladesh,
on the other hand, is strategically located to play a vital role in regional trade
and logistics and as a transit country. It can facilitate movements between
mainland India and its north-east region, Nepal, Bhutan and Bangladesh as
well as overland trade flows between the BBIN and Myanmar/ASEAN and
the rest of the world. However, trade between the BBIN is constrained because
of inadequate existing infrastructure network that connects the rural and the
urban areas.

Leveraging proximity is an important rationale in the sub-regional context.
For Bangladesh, the north-east region in India is a natural market given its
proximity to India’s eastern border. But poor connectivity within this region
limits the development of trade. Improved infrastructure and direct connectivity
between the north-east region, Bangladesh and other parts of India could
significantly reduce congestion on the narrow Siliguri corridor (the Chicken
Neck) through which the bulk of goods going in and out of Nepal, Bhutan
and the north-east region must pass. For Nepal and Bhutan, transit through
the Siliguri corridor is key to enabling trade with Bangladesh and to accessing
the seaports of Mongla and Chittagong in Bangladesh as alternatives to the
congested Kolkata Port. Consumers in the north-east region will gain from
better connectivity and trade openness, allowing them to get cheaper goods.
In turn, all four South Asian countries – Bangladesh, India’s north-east region,
Nepal and Bhutan – would undoubtedly benefit from improved transport
connectivity with Myanmar, and through Myanmar to points further east.

Another important rationale that is not much discussed but has a vital
role in the overall economic growth in the region is women’s economic
empowerment. South Asian countries have among the lowest female labour
force participation rates in the world. Further, the most vulnerable workers in
the BBIN are women, that is, without social safety nets or legal protection.
Bringing women into the growth rate is essential to regional economy.
According to a study by the McKinsey Global Institute, India’s gross domestic
product in 2025 would be 60 per cent higher if women attain equal status at
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work than if it stays at current levels.6 This would be similar trend for other
countries in South Asia as well.

Since coming to power in 2014, the NDA government has majorly focused
on women issues, particularly the upliftment of women in the agriculture
sector, where 65 per cent of the total female workers are engaged. A good
example of this is the Mahila Kisan Sashaktikaran Pariyojna  implemented by
Ministry of Rural Development. It empowers women in agriculture by making
systematic investments to enhance their participation and productivity. Under
the Pariyojana, projects are conceived in such a manner that the skill base of
the women is enhanced to enable them to pursue their livelihoods on a
sustainable basis. India’s gender sensitive approaches to enhance women’s access
to critical resources through various programmes and services will add great
robustness to regional development.

Splintering SAARC

The South Asian Association for Regional Corporation (SAARC), which came
into existence in 1985, had limited success with Pakistan often being the
spoilsport to many of the regional efforts. At the SAARC summit in
Kathmandu in 2014, when the SAARC Motor Vehicle Agreement fell through,
India decided it would pursue sub-regionalism; that is, pursue a similar
agreement with Bhutan, Bangladesh and Nepal (BBIN MVA). The Indian
Prime Minister Narendra Modi made the need for this agreement explicit by
stressing on greater connectivity with the region (SAARC minus one) and
said, “The bonds will grow. Through SAARC or outside it. Among us all or
some of us.” When India pulled out of the SAARC summit scheduled to take
place in Islamabad, following the Uri terror attacks, Afghanistan, Bhutan,
Bangladesh and the Maldives followed suit.

The question is not whether the SAARC will revive but more importantly,
how the sub-regional should be further energised. The sub-regional is an eastside
story of integration that is primarily based on three pillars: achieve a regional
electricity market that can be sufficiently viable to be connected in the future
with Central Asia and East Asia; create transport infrastructure to move South
Asia towards ASEAN levels of intra-regional trade and investment; and improve
the management of shared natural resources and disaster risks through
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collaborative institutional arrangement. These three elements are not easy to
achieve and require policy persistence, implementation strategy and an
unwavering commitment from India.

Along with the BBIN, several sub-regional initiatives such as the Bay of
Bengal Initiative for Multi-Sectoral Technical and Economic Cooperation
(BIMSTEC) and the Indian Ocean Rim Association (IORA) are feeding into
the effort to boost regional cooperation and create infrastructure for the public
good. In other words, leveraging mutual strengths rather than being dragged
by bilateral difficulties. These initiatives are not in isolation but connected to
each other. The BBIN links the eastern part of South Asia while BIMSTEC
connects South and Southeast Asia. The BBIN is a regrouping of the earlier
trilateral mechanisms within the SAARC, for example, the Nepal, India and
Bangladesh (NIB) trilateral on the development of the Ganga basin and
Bangladesh, India and Bhutan (BIB) on hydropower development on the
Brahmaputra.

Sub-regionalism since 2014 has been a centrepiece of India’s diplomacy.
Prime Minister Modi at the Kathmandu SAARC summit in 2014 said, “The
future I dream for India is a future for our entire region.”7 This is a far-reaching
liberal-institutionalist vision that argues for providing regional public goods.
At the meeting of the SAARC foreign ministers during the summit, India’s
foreign minister, Sushma Swaraj made a strong pitch for connectivity and
commerce. Later in a speech she noted, “We also recognise that India, by
virtue of its size and location, has a special responsibility in driving the
locomotive of South Asian growth and renaissance. I have no hesitation in
saying that we will continue to institutionalise positive asymmetry in favour
of our neighbours and allow all to benefit from our economy and market.”

The inescapable politics in the region has a nasty habit of raising its ugly
head and scotching initiatives. Sadly, the immediate periphery does not allow
India the luxury to relax. The year 2017 was a reminder of India’s continued
political struggle with its neighbourhood, particularly with Nepal, Maldives
and Sri Lanka. With China’s ingress in the region, India’s regionalism will be
tested as never before. As an interloper in the region, China, unlike India,
does not have the baggage of history and nation-building. President Xi Jinping
will extend China’s influence beyond its borders, including South Asia, with
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the possibility of setting new rules of dependency and a larger objective of
gradually encircling India. The last thing India would like is to jostle with
China in its backyard and thereby run the risk of changing its regional priorities.
India must deal with China at several levels and simultaneously cooperate,
compete and contest. Resetting relations with China will be important for
India’s sub-regional engagement.

The sub-region is a strategic necessity. Despite the difficult politics, India’s
best approach is to continue its effort to provide leadership and through
economic integration raise growth via increased intra and inter-regional trade.
By focusing on both bilateral and sub-regional initiatives through connectivity,
infrastructural build-up and where necessary, unilateral economic concessions
to boost intra-regional trade, the question ‘who is the regional power’ may
even become superfluous in the long-term. Looking at the region as a market
can help contribute to India’s own economic development. Regional integration
has thus assumed primacy under the NDA government. The two-decades-old
‘Look East Policy’ has been replaced by the ‘Act East Policy’, which is intended
to be more proactive in India’s engagement with ASEAN. This policy is of
relevance for sub-regional mechanisms and focuses on boosting the sub-regional
countries’ productivity and participation in new economic opportunities that
will arise as a result of better connectivity to ASEAN markets.

For India, having taken the lead, financial resources to translate policies
into action will be vital. Failure to deliver will erode India’s credibility, resulting
in loss of trust. Not surprisingly, therefore, budget allocations for sub-regional
engagement have seen an increase. By addressing some systemic weaknesses,
India can pick up the pace of engagement in a sustained manner and at multiple
levels, thereby demonstrating that it has the capability and capacity to promote
sub-regional peace and development.

The book first conceptualises the notion of  ‘expanding security’, analysing
whether existential issues such as climate, water and energy are necessary to be
prioritised as security, and how is India taking a lead. What the COVID crisis
tells us, and like all crises before, that we should take nothing as predetermined.
In fact, everything has to be seen as a complexity that allows for convergence
and contingency. Living in the ‘Anthropocene’ means that security issues are
intertwined and interdependent. Climate change likewise and its impact on
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water and energy can be framed as extraordinary circumstances across all sectors.
The explanatory chapters follow. An important functional chapter, one that is
commonly described as way forward, looks at inland navigation in the BBIN.
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1
SECURITISING THE NEXUS: IS IT USEFUL?

Context

As a concept, security commands great disciplinary power in that there is
“always something worth securing.”1 From time immemorial people have
always delegated their fears to emperors and sovereign states to secure from
uncertainties. History has further shown that discourses on security are often
competing against each other in order to gain legitimacy and to become ‘the’
discourse. Security, thus, has many interpretations with no overarching
definition or broad consensus.

The non-state security or the non-traditional security as it is commonly
referred to today is not entirely a new thinking.2 It was given as much
importance to territorial security by the founders of the United Nations.3 The
framers of the UN Charter strongly felt that WWII was largely a product of
the social and economic pressures of the 1930s depression and, therefore,
recognised that freedom from want is crucial to maintaining international
peace and security.

During the Cold War the bipolarity of the international system meant
that states were preoccupied with the traditional notions of ‘defending’ national
interest and ignored the necessity to ‘redefine’ national security based on
existential threats. Explaining this, Arnold Wolfers in his 1952 seminal work
National Security as an Ambiguous Symbol  writes, “In a very vague and general
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way national interest does suggest a direction of policy which can be
distinguished from several others which may present themselves as alternatives.
It indicates that policy is designed to promote demands which are ascribed to
the nation rather than to individuals, sub-national groups or mankind as a
whole. It emphasises that the policy subordinates other interests to those of
the nation. But beyond this, it has very little meaning.”4 Arnold did not
explicitly define the term security in military terms, nevertheless, implicitly
national security is exclusively related to the state security or in other words,
with the traditional notion of security.

In the “dominant centre, less-dominant periphery”5 matrix of the Cold
War, security was based primarily on the ‘realist’ framework of defence and
military with little space for alternative interpretation. Soon after the end of
the Cold War, the bipolarity diffused, and the realist-dominated security gave
way to an international system impacted by varied political, economic, national
and environmental issues – described as “decentred security.”6 As a result, the
discourse and queries on security underwent a profound change from being
primarily state-centric to a “reinvention of security in terms other than
military.”7

In the immediate post-Cold War times of peace-dividends, institution
building and new approaches to resolving conflict, the spotlight fell on
environmental issues. The UN Security Council Resolution (January 1992),
in a new favourable international system, acknowledged that “The absence of
war and military conflicts amongst states does not in itself ensure international
peace and security. The non-military sources of instability in the economic,
social, humanitarian and ecological fields have become threats to peace and
security. The United Nations membership as a whole needs to give the highest
priority to the solution of these matters.”8 Environmental issues, so to speak,
became “located in a security logic.”9

What made environmental problems a case so compelling as to brush
aside state-centric proprietorship of security? First, since environmental
problems cut across borders, they challenge the dominant security themes of
‘territoriality’ and ‘impermeability’.10 Considering climate change as one of
five different interacting sectors of security – along with military, political,
economic and societal – highlights the fact that the state is being challenged
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by a new set of intertwined problems.11 Second, in the traditional security
understanding, the protection of territorial integrity is primarily based on the
threat from an enemy ‘other’. In the case of the environment, the threat comes
from the imbalances in the ecosystem, policies of the state, the attitude of
people and the mindset of corporations. Third, in the traditional security
approach, actor participation and contribution to enhancing the understanding
of security is limited, whereas mapping environmental threats and seeking
remedies to prevent it requires a broad-based participation.

Both from policy and practice perspectives, the Human Development Report

(1994)12 became a defining document that not only presented a holistic
approach to human security linked to human development but also emphasised
the need for broader concepts of security. In terms of concept and content it
drew inspiration from the Commission on Global Governance (1992), which
outlined ways in which the international community might cooperate to further
the agenda of global security. Despite the questioning on the policy relevance
of the idea or the criticism of it being conceptually overstretched and not
having analytical traction, the Human Development Report reset the question
on what needs to be secured both from an intellectual perspective and from a
practical approach. The foreword of the Report says, “Behind the blaring
headlines of the world’s many conflicts and emergencies, there lies a silent
crisis – a crisis of underdevelopment, of global poverty, of ever-mounting
population pressures, of thoughtless degradation of environment. This is not
a crisis that will respond to emergency relief. Or to fitful policy interventions.
It requires a long, quiet process of sustainable human development.”13

The Report did not romanticise that the state will disappear but expanded
security ‘horizontally’ beyond the military to include other interlinked issues
such as the environment, economy, culture, gender and health. More
importantly, it expanded ‘vertically’, questioning the state-centric views and
suggesting that security might have other referent subjects. The expansion was
both upward to embrace regional and global identities and downward to the
society and to the individual. The Report noted: “The threats to human security
are no longer just personal or local or national. They are becoming global:
with drugs, AIDS, terrorism, pollution, nuclear proliferation. Global poverty
and environmental problems respect no national border. Their grim
consequences travel the world.”14
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In a changed international context, a renewed search for international
order and cooperation contributed to the “humanization of security and the
development-security linkage.”15 A series of UNDP documents can be high-
lighted during the decade including Integrating Human Rights with Sustainable

Human Development (1998) and the Human Development Report (2000).
Further, a number of important reports highlighting the need for holistic
security came about. The UN Millennium Declaration (2000) emphasised on
good governance, access to education and health care noting that “Freedom
from want, freedom from fear and the freedom of future generations to inherit
a healthy natural environment – these are the interrelated building blocks of
human – and therefore national security.”16 The Responsibility to Protect (2001),
unequivocally stressed on the security of people “...their physical safety, their
economic and social well-being, respect for their dignity and worth as human
beings.”17 The World Bank World Development Report (2000/1) worked out a
strategy for alleviating poverty through empowerment, security and
opportunity.18 Building on all these reports and documents, the Commission
on Human Security, in 2003, presented its report Human Security Now to
raise public consciousness and to develop the concept as an operational tool
for policy formulation and implementation.19

New Age Security

Security in the 21st century has manifold meanings and as a concept has become
increasingly institutionalised.20 The realist minimal understanding and the
liberal maximal notion of security continues to present tensions in both the
understanding and the approaches in dealing with security. While traditional
security paradigms such as great power rivalries, force capability, great power
status and threat perception continue, domestic factors and non-military
sources of instability through the weakening of the social fabrics continuously
challenge the state-centric approach to security.

That said, traditionalists continue to argue that attempts to broaden and
deepen the scope of security beyond its traditional scope makes it intellectually
incoherent and practically difficult. This constituency remains influential in
policy making and resultantly debates over ‘alternative understandings’ and
‘rethinking security’, revealing an unfortunate tendency to foreclose arguments
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in understanding the complexities of contemporary security and a clearer
assessment of their relevance.

Beyond the conceptual debate on security, there is now an acceptance that
the global security landscape has significantly changed with the emergence of
new threats, particularly the widespread effects of climate change and its impact
on food, water and energy resources, which in turn have a spiralling effect on
the economy of nations, migration and outbreak of pandemic diseases that
cut across political boundaries. Other threats such as transnational crime,
regional and global financial crises are equally debilitating with repercussions
on national, regional and global security. Given the non-military threats
potential to exacerbate existing tensions and deepen the faultlines, these threats
can dangerously transform to being territorial and military. Hence, a blurring
of the lines between what constitutes traditional security issues, as represented
by military concepts, and those that are non-military by definition, which
challenge the very survival and wellbeing of people, is taking place.

Today, non-traditional security issues are, therefore, being perceived to be
vital to national and global security. Consequently, they are being accorded
increasing prominence in policy formulation within the strategic and academic
community as well as business and international organisations. These issues
are often transnational in scope, defy unilateral remedies and require
comprehensive political, economic and social responses.

Broadening Security: How Helpful?

It is also now fashionable to view security as being all-inclusive and as a basket
full of everything. This is neither helpful nor is it useful. To give it policy
coherence, the comprehensive nature of security needs to be bereft of
“individual idiosyncrasies and non-human element.”21 In other words, the
optimisation of security should be “delimited in terms of causal factors for
which human groups/communities are responsible.”22 If that be the case, then
a need to develop a continuum in which differentiating between security issues
based on the application of hard power or those less so and those which are
not would be important.

Not all concerns are threats; it would be a dangerous proposition to search
for threat in every issue. An enlarged security definition would always remain
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discomfiting and the suggestion of a “security audit”23 to signify the relevance
of issues and where to draw the line is a useful methodology. Prioritising or
categorising issues either as a zero-sum or non-zero-sum challenge is a practical
way to shape responses.24 Therefore, a proper assessment and evaluation is
required not only from the security practitioners’ perspective but also drawing
in collective knowledge from the academic and strategic community as well
the media and civil society. A compartmentalised approach to threats that are
multidimensional as well as complex can only lead to a weak and wobbly
response mechanism. Many would argue that the distinction is not so much
about what constitutes traditional and non-traditional security threats as it is
about finding new approaches in dealing with new set of challenges that are
clearly far more interlinked and transgress national boundaries.

In an important sense, the understanding of comprehensive security, which
has Asian resonance and pedigree,25 facilitates the acceptance of non-traditional
security. On the other hand, human security because of its emphasis on justice
and emancipation tends to draw hesitation. However, the purpose of this
chapter is to look at security as a continuum rather than a binary, with an aim
of making foreign policy a tool for more cost-effective security.

The chapter hereon identifies some of the important non-traditional issues
for India in the regional context. Because non-traditional issues are interlinked
and interconnected, searching for ‘security optimality’ is crucial. While doing
so it does not undermine the role of the state or the importance of national
security but reframes the role of the state in providing security and development.
The non-traditional issues identified such as climate change and the food–
energy–water nexus along with connectivity and infrastructure development
are challenges both within and between nations and often originate from
growing socio-economic deprivation and disparities. These are essentially non-
zero-sum challenges and therefore the cost of non-cooperation in terms of
ecological, social and economic costs can be high. Further, creating
interdisciplinary evidences and communicating evidence-based information
to policy makers plays an important role, particularly in the sustainable
management of natural resources. The importance of transparency and
information-sharing, institution building and an emphasis on governance rather
than governmentalisation brings in new perspectives in dealing with the non-
traditional security issues in the neighbourhood.
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The BBIN Neighbourhood

The interspersing of religious and linguistic groups across national boundaries
in the Bangladesh, Bhutan, India and Nepal (BBIN) initiative presents an
intimate intertwining of external and the internal security issues. India’s stature
in the sub-region apart from its size and economic and military prowess also
comes from its pluralistic social fabric. India’s pluralism gives it the strength
to transcend ideological barriers. The sab ka saath sab ka vikas (alternative
perspective on unity with inclusive growth) perspective while rooted in India
has a sub-regional span. The BBIN is, as earlier observed, one of the least
economically integrated. Intra-regional trade is low and investment even lower.
Resultantly, the sub-region is poorly connected to global economy. Yet, it is
one of the most dynamic and has enormous potential. This sub-regionalism is
a functional integration that overlays political divisions by spreading a network
of activities and agencies and seems to blur the distinction between the national
and the regional, the political and the non-political.26

Of all the non-traditional issues, climate change is possibly the greatest
challenge to state and society. Over the last decade, with substantial evidences,
climate change is no longer a matter of dispute but a hard reality that
encompasses issues such as energy, economics, health, food production and
other existential issues that affect daily activities. Besides, the vulnerability to
disasters from both natural and man-made activities has increased considerably
– earthquakes and forest fires, tsunamis, oil spills, droughts and floods. These
disasters cause devastation to both human life and infrastructure and have a
ruinous impact on the economies of nations.

With increasing population, rapid urbanisation, deterioration of natural
ecosystems, ever-greater concentration of people, capital assets and economic
activity in natural hazard prone areas, the risk of disaster losses is rising. More
than 90 per cent of disasters in India are related to hydro-meteorological
phenomenon such as floods, droughts and cyclones.27 In the next 10 years, a
large proportion of the world’s infrastructure will be built in India and it is
expected that India will double its energy output, increase the length of its
national highways by 50 per cent and increase the length of its metro lines by
six times.28 This entire infrastructure will be exposed to hydro-meteorological
hazards. The UN Office for Disaster Risk Reduction (UNISDR) Global
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Assessment Report 2015 pegs India’s expected Annual Average Losses (AAL)
from disasters at US$ 10 billion per year. Of these, the AAL for floods account
for 70 per cent of the total expected losses.29 While infrastructure projects are
designed for a long life cycle, climate and weather-related hazards will almost
certainly impact their durability. According to the Economic Survey (2017–
2018), the current infrastructure gap in India stands at US$ 526 billion and
approximate US$ 1 trillion will be needed to make existing and future
infrastructure climate resilient.30

Given the vulnerability of the BBIN states to climate change impact, it is
important for India to partner with its neighbouring countries to build a
coalition of disaster resilient infrastructure. In 2016, Prime Minister Narendra
Modi announced that India will work with partner countries and stakeholders
to build a coalition for promoting disaster resilient infrastructure. Since 2017,
India along with UNISDR has been working on the development of such a
coalition with an emphasis on infrastructure finance development, operation
and maintenance as well as reconstruction and recovery of key infrastructure
sectors after disasters.31 Climate resilience policy and disaster risk reduction
clearly needs to be incorporated in larger strategic planning and overall
development and progress. This also aligns with the Sustainable Development
Goal 9 to “build resilient infrastructure, promote inclusive and sustainable
industrialisation and foster innovation.”

Need for Climate Diplomacy

There is enough evidence to suggest that climate change is an existential threat
to humanity and developing countries are particularly vulnerable to its impact.
Mitigating climate-related impacts can help in regional stability and conflict
prevention. But with varied stakeholders and their competing interests,
international climate negotiations invariably end in deadlocks and incompatible
political outcomes. The IPCC report in 2018 and 2021 strongly suggested a
sharp reduction in global carbon emissions by 30–50 per cent by 2030 to
avert catastrophic climate change. The international system is yet to develop a
profound politico-climate consciousness and has been unable to unshackle
the messiness of politics, culture and economics. Given the current situation
concerning challenges to food, energy and water supply in the medium and
long-term, diplomacy in the regional context has an important role to play.
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The Asian Development Bank (ADB) forecasts that the cost of climate
change and adaptation for six countries – Bangladesh, Bhutan, India, the
Maldives, Nepal and Sri Lanka – will see an average economic loss of around
1.8 per cent of their collective annual gross domestic product (GDP) by 2050,
rising sharply to 8.8 per cent by 2100 in the current fossil fuel-intensive path.32

Understanding the causal dynamics of climate change is essential for rationally
managing the risks, especially in cases where adaptation is needed rather than
simple mitigation. ‘Conflict constellations’ can occur, for example, climate
change can accelerate natural disasters, degrade freshwater resources and reduce
food production, which in turn can induce migrations. Such situations can
lead to political crises and diplomatic deadlocks, particularly if the affected
states are fragile and unstable. Both in terms of political boundaries and
geographical cohesiveness such a scenario is not improbable in South Asia.

Himalayan Hotspot

Unabated warming in the Hindu Kush Himalaya (HKH) mountains is eroding
the glacier-covered peaks with projected reductions in pre-monsoon river flows
and changes in the monsoon, which will “throw urban water systems and
food and energy production off kilter.”33

India can take a leadership role in framing a new climate security
mechanism in the region. Some of India’s recent initiatives have been
noteworthy, for example, setting up the International Solar Alliance (ISA)
and anchoring the first summit in New Delhi in 2018. The ISA is not only an
expression of India’s global outreach to fight climate change through cost-
effective renewable energy but also equally a positioning of its global power
status that is benign, rule-based and creates opportunities for wider diplomatic
engagement on crucial development issues. Similarly, India has taken a strong
lead in reaffirming its commitment to the cause of Disaster Risk Reduction
by hosting the Asian Ministerial meeting for the second time in 2016.

Since the Himalayas are now popularly known as the Third Pole,34 a strong
case has been argued for introducing research and science cooperation and
building the necessary trust that will enable the establishment of an
intergovernmental cooperation in the Himalayas similar to the Arctic Council,
which to recall had brought former adversaries of the Cold War to cooperate



BBIN Sub-Region: Perspectives on Climate-Water-Energy Nexus24

and share scientific information on snow, water, ice and permafrost. Such a
regime, with India’s regional leadership, could become the basis of informed
diplomatic and political cooperation in the Himalayas.35

Bringing science, an underutilised tool in diplomacy, into the conversation
adds to the collaborative framework on climate change, weather forecasting,
land monitoring, efficient resource mapping and quick response to natural
disasters. The launch of the South Asia satellite (GSAT 9) in 2017 is seen as
India’s technology largesse to the people in the region. As Prime Minister
Narendra Modi noted, “With its position high in the sky, this symbol of
South Asian cooperation would meet the aspirations of economic progress of
more than 1.5 billion people in our region and extend our close links into
outer space.”36 In 2018, Prime Minister Modi set up the International Rice
Research Institute South Asia Regional Centre in Varanasi as a hub for South–
South collaboration on rice research that would develop high nutritional value
rice with low sugar content and grow on less water. This brings in an important
understanding of the interconnection between science and technology and
society. Any knowledge produced or innovations created needs to be distributed
effectively within the geographical clusters that share natural and social
characteristics. By 2030, the government aims to place India among the top
three countries globally in science and technology. To realise this vision, the
Union Budget increased its allocation in these areas by 7.5 per cent in 2018–
2019 to Rs 65,741 crores.37

India has an unrivalled youth demography in which half of the country’s
population of 1.3 billion people is under 25 years of age. This aspirational
youth growing up in the post 1991 liberalisation of the Indian economy period
brings in an important view about the role of the youth bulge in the economic
development and changing technology. But with the poor quality of education
and low rate of female participation the dividend can be a loss, leading to
societal friction and unrest. Reforming the higher educational sector along
with vocational education and emphasising on skill development at a time
when programmes are designed to facilitate investment, foster innovation and
build manufacturing hubs is crucial for India’s stability and progress.
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Crisscrossing Rivers

India and its neighbouring countries share one common trait: high level of
dependence of a large part of the population and economy on agriculture.
Other relevant common traits include inadequate focus on water use efficiency
in all sectors of the economy, rising manufacturing base that demands more
water resources, and increasing urbanisation that leads to rising water
requirements. With the National Democratic Alliance (NDA) government’s
plan to raise manufacturing levels in India (also a way to increase jobs), demand
for water from the industry will only rise in the coming years and decades.
Industries such as food processing, organic chemicals, thermal and solar energy,
steel and mining, and fertilizers are large users of water, and these are vital to
the Indian economy. The waterscape is set for tougher negotiations over shared
water resources among neighbouring countries and hydrodiplomacy will be a
key enabler for regional cooperation, with opportunities for dialogue,
consultation and data-sharing both between and within states.

Transboundary rivers link their riparian states in a complex network of
environmental, economic and security interdependencies. Cooperation among
the riparian states in the region is well below its potential with competing
claims for water. By all accounts, water will remain deeply political. Often
water agreements are not always about water. History and hegemony play an
important role in understanding the strategic interaction among riparian states.
The contextual framework determines whether politics interferes with
cooperation or the sharing of water acts as a neutralising factor in difficult
political situations.

While the possibility of future tension over water cannot be ruled out,
evidences suggest that there are always avenues for benefit-sharing. For example,
India’s National Waterways Act 2016 that declared 111 rivers suitable for
navigation and as a cheaper form of transport, which can also be extended to
benefit trade with BBIN countries. Bangladesh has been in the process of
developing a large number of waterways, some of them to connect with those
in India to facilitate transboundary navigation. Nepal has agreed to develop
inland waterways for cargo movement within the framework of trade and
transit arrangement with India; Bhutan is waiting in anticipation to be
connected to the Indian seaports via the waterways. The transboundary



BBIN Sub-Region: Perspectives on Climate-Water-Energy Nexus26

navigation projects could result in greater and faster economic growth but
more importantly, lead to wider cooperation on water among the South Asian
countries. For example, water storage in the upper reaches of the rivers could
provide multiple benefits such as adequate water flow for navigation, better
flood management, lower pollution levels, greater climate change adaptation,
and spur higher water use efficiency across all sectors.

Treaties/arrangements on water sharing have persisted between countries
in the BBIN despite political difficulties. Some of these treaties are under
severe hydrological stress and might require reformulation or even a new text.
But any resetting cannot be attempted unilaterally as it might lead to other
political spillover. Restructuring of treaties based on new hydrological
knowledge, the impact of climate change and new infrastructure designs has
to come through dialogue and discussion involving wider stakeholder
participation. In the short-term, however, while not disregarding the water
treaties, India can initiate a multi-basin approach to water management.

China will present a new set of hydrodynamics in the region and none of
the BBIN countries, more so India, can escape the reality of China as an
upper and powerful hydrological neighbour. There is, of course, a Joint Expert
Level Mechanism between India and China and a MoU on hydrological and
flood data sharing that needs to be reinforced. Any linear thinking based on
fear psychosis that China will intentionally harm India on the Brahmaputra is
reductionism. There are concerns but that needs best to be dealt with
downstream actions. India can build a lower riparian basin coalition on the
Brahmaputra with Bangladesh and Bhutan to tackle both the bane of floods
and the boon of navigation. There are about 1,800 km of potential waterways
and navigation in the north-east along with viability to build more water
storages to exert prior rights with China. International law, international
institutions such as the UN or third party mediation cannot be relied upon,
and therefore, India must overcome the challenges of a water stress future
domestically, bilaterally and or by developing a multi-basin approach. For
long water allocation decisions have rested with hydraulic engineers but with
water becoming more of a social problem these decisions now cannot rest
entirely with the ‘technocratic–bureaucratic–official–state’.  

Differentiating between military and non-military security is becoming
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difficult and is probably not necessary. One can continue the debate whether
the issues, as discussed in the chapter, are security issues or not but they certainly
seem to be critical drivers to regional diplomacy. Specific terrains and natural
frontiers define many of the non-traditional issues today. The internal dynamics
and extraneous factors are orienting a new set of diplomatic approaches. The
traditional contours of territorial-based diplomatic engagement in South Asia
are moving beyond ‘protected peace’ to ‘functional peace’, taking into account
the wellbeing of the people. The socio-political context and development
dynamics cannot be kept out of any national security debates. In conclusion,
the chapter calls for foreign policy to be pluralistic, in the strong sense of
valuing and integrating different intellectual approaches and methods, and to
rise above the orthodoxy and be informed by voices and conversations beyond
the traditional and insular policy communities.
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2
CLIMATE FOOTPRINTS AND LANDMARKS

Science of Climate Change

Scientific evidence and studies indicate that risks and uncertainties are
increasing in the sub-region due to climate change, warmer temperatures and
increased frequency of extreme events. Nowhere are food, energy and water
needed more urgently than in the Bangladesh, Bhutan, India and Nepal (BBIN)
region. The intersection of climate, water and energy – the ‘nexus’ – has been
popularised in policy discourse and while it is interesting to interrogate and
unpack the ‘nexus’ idea, the aim is to promote discussion on how the sub-
region can best address the threats and opportunities latent in the nexus between
climate change, water security and energy security. Increasingly, these are tightly
interconnected in ways that extend well beyond national borders. Their
associated shocks and vulnerabilities are global and regional, even if their
impacts and the responses to them vary locally. How ideas around the climate–
water–energy nexus play out is highly dependent on the national and regional
political context and is deeply influenced by framing and interest politics. For
example, the BBIN countries are facing a ‘hydrological moment’ that is
redefining the politics of water and the relations between nation states in the
sub-region. New connections between epistemic and policy communities with
a sub-regional basis are being forged that suggest a fundamental rethinking of
transboundary water and politics. Clearly such interconnected challenges
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require effective solutions, sufficient levels of preparedness and coordinated
responses at the regional level.

The following section will highlight the Intergovernmental Panel on
Climate Change (IPCC) Working Group Contribution to Assessment Reports
(AR) 5 and 6 (2013–2014 to 2021–2022). The reason for the exercise is to
observe the climate change trends and impacts in the BBIN in the 10-year
period.

In 2013, the IPCC released the Working Groups (WG) 1, 2 and 3 of the
AR5. The Synthesis Report followed in 2014. Briefly, WG2, in no uncertain
terms, warned of the increases in frequency of extreme weather events from
the impact of climate change. WG3 focussed on solutions to curb carbon
emissions by assessing mitigation options in different economic sectors.
Without additional mitigation efforts, the report says that the world may be
headed to a 3.7–4.8°C temperature increase by the end of the century. Worrying
was the fact that in spite of great attention to climate change mitigation policies
worldwide, the annual greenhouse gas (GHG) emissions grew on average 1.0
billion tonne of GHG per year from 2000 to 2010.

Some of these impacts captured in the Summary for Policy Makers (SPM)
are:

“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.

Each of the last three decades has been successively warmer at the Earth’s
surface than any preceding decade since 1850. In the Northern
Hemisphere, 1983–2012 was likely the warmest 30-year period of the
last 1400 years.

Ocean warming dominates the increase in energy stored in the climate
system, accounting for more than 90 per cent of the energy accumulated
between 1971 and 2015.

Over the last two decades, the Greenland and Antarctic ice sheets have
been losing mass, glaciers have continued to shrink almost worldwide,
and Arctic sea ice and Northern Hemisphere spring snow cover have
continued to decrease in extent.
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The rate of sea level rise since the mid-19th century has been larger
than the mean rate during the previous two millennia (high confidence).
Over the period 1901 to 2010, global mean sea level rose by 0.19 [0.17
to 0.21] m.”1

The WG3 report underlined that about half of cumulative anthropogenic
CO2 emissions between 1750 and 2010 have occurred in the past 40 years.
This observation has political ramifications. First, by shrinking the emission
period to a contemporary timeline of 40 years, the Report over emphasises
emissions from developing countries. It is during the last 25–30 years that
developing countries such as China, India and South East Asia countries have
started to grow economically. Second, by focusing on the time period of 40
years, it deemphasises the historic emissions between 1750–1970, most of
which happened in the developed countries to meet the consumption needs
of just 20 per cent of the global population. The fact remains that during the
period 1750–2010, 6.5 out of every 10 tonnes of CO2 have been emitted by
rich countries. The statistical shrinking weakens the developing countries strong
claim to common but differentiated responsibility and respective capabilities
(Article 3 UNFCCC).

The inequality between the developing and developed world is further
stark in terms of per capita emissions. During the period 1750–2010, the
cumulative of per capita CO2 emissions is about 1,120 tonnes for the UK and
the US. In comparison, it is about 100 tonnes for China and 35 tonnes for
India. Even in the 25 years framework between 1980–2005, the total emissions
of the US were double that of China and seven times more than India. Equity,
justice and fairness will remain very much part of the climate change debate,
especially when apportioning climate action to different countries.

There is, however, a convergence on sustainable development and equity
as concepts and the basis for mitigation policies. Importantly, the world is
slowly but steadily seeing merit in collective action to the challenges posed by
climate change as most GHGs accumulate over time, spread and mix globally.
That said, the consequence of the historical emission cannot be ignored as the
responsibility is directly linked to it. Attempts by the developed countries to
wash down the past and stress on the future emissions will be disastrous for
any effective and equitable global climate change deal.
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According to the IPCC 2013 report, CO2 emissions from fossil fuel
combustion and industrial processes have contribute to about 78 per cent of
the total GHG emissions increase from 1970–2010. It is no rocket science
that robust mitigation pathways would require substantial cuts through changes
in energy systems and land use. The IPCC 2013 report calls for ‘low-carbon
energy’ action plan requiring a mix of energy efficiency, renewable energy,
fossil energy with carbon capture and storage (CCS) or bioenergy with CCS
(BECCS) by 2050. The International Energy Agency (IEA) has said that annual
spending on low-carbon technology and energy efficiency needs to double to
about US$ 790 billion by 2020 from 2013 levels to help the world keep
temperatures from rising more than 2°C from pre-industrial levels. However,
this still does not take care of the accumulated carbon emissions in the
atmosphere, which would require large-scale deployment of CO2 removal
technologies, the knowledge, experience and understanding of which is very
limited. Moreover, ‘low-carbon energy’ option does not mean that the fossil
fuel industry will fizzle away. It will continue to grow and continue to pollute.
Furthermore, CCS technology that involves trapping carbon-dioxide emissions
from factories and power plants and pumping them underground for
permanent storage is very expensive and can take away precious investments
from renewable energy. Another possible game changer in the energy option
is natural gas including shale gas. While there is a lot of debate over shale gas
and its environmental cost particularly related to water, it is being estimated
to what percentage natural gas can replace coal-fired power plants. Some energy
experts view natural gas as the bridge fuel till the time CCS is developed and
becomes cost-effective.

The IPCC Sixth Assessment Report, 2021–2022 with its Working Groups
(I, II and III)2 was released in 2021 and 2022. The WG II Climate Change

2022: Impacts, Adaptation and Vulnerability in its Summary for the Policymakers
notes, “Risks are projected for the near-term (2021–2040), the mid (2041–
2060) and the long-term (2081–2100) at different global warming levels and
for pathways that overshoot 1.5°C global warming level for multiple decades.”3

The Summary warns of increase in the frequency and intensity of climate
extremes with a high confidence of impacting food and water security, and
hindering efforts to meet Sustainable Development Goals.4 Overall while food
productivity has increased in the last 50 years, but it could have achieved
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higher levels had it not been for the impact of climate change. The negative
impacts of climate change were in the mid- and low latitude regions while
some positive impacts were observed in the high latitude areas. The impact on
water resources were witnessed in several locations across the world, including
in South Asia. Resultantly, nearly half of the world’s population is experiencing
severe water scarcity “for at least some part of the year due to climatic and
non-climatic drivers.”5

With extreme weather events, the economic impacts are noticeable. Regions
with lower energy demand have been less impacted by climate change. Some
regions exposed to extreme weather events, such as tropical cyclones, have had
reduced economic growth in the short-term. ‘Non-climatic factors’ such as
urbanisation and infrastructure expansion have contributed to the “exposure
of more assets to extreme climate hazards increasing the magnitude of the
losses.”6 The Summary further notes, “Individual livelihoods have been affected
through changes in agricultural productivity, impacts on human health and
food security, destruction of homes and infrastructure, and loss of property
and income, with adverse effects on gender and social equity.”7

Carrying from the earlier AR5, the Summary observes South Asia as a
global hotspot along with West- Central- and East-Africa, Central South
America, Small Island States and the Arctic. Vulnerability to climate risks is
compounded with high poverty, governance challenges and limited access to
basic services. In the 10-year period (2010–2020), “human mortality from
floods, droughts and storms was 15 times higher in highly vulnerable regions,
compared to regions with very low vulnerability.”8

The IPCC AR6 describes ‘Near-term Risks (2041–2100) and Mid- to
Long-term Risks (2041–2100)’. In the near-term, global warming reaching
1.5°C would cause unavoidable increase in multiple climate hazards and present
multiple risks to ecosystems and humans. Beyond 2040, the impact will be
multiple times higher. It makes a pertinent observation, “The magnitude and
rate of climate change and associated risks depend strongly on near-term
mitigation and adaptation actions, and projected adverse impacts and related
losses and damages escalate with every increment of global warming.”9

The IPCC AR6 draws various increase-in-temperature scenarios and the
impact assessment. At a 1.5°C and 2°C global warming level, the impact on
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food production and access, intensity and severity of droughts, floods and
heatwaves, and continued sea level rise will be from moderate to high. At 2°C
or higher, food security risks will be severe in regions including South Asia.
Food productivity will be particularly undermined due to degrading soil health
and water shortage. At 3°C or higher in the long-term, areas exposed to climate-
related hazards will expand substantially, exacerbating regional disparity in
natural resources and creating instability. Observing climate complexities, the
IPCC notes, “Climate change impacts and risks are becoming increasingly
complex and more difficult to manage. Multiple climate hazards will occur
simultaneously, and multiple climatic and non-climatic risks will interact,
resulting in compounding overall risk and risks cascading across sectors and
regions. Some responses to climate change result in new impacts and risks.”10

On climate adaptation, the IPCC observes, “There are feasible and effective
adaptation options” that can reduce risks to people and nature. “The feasibility
of implementing adaptation options in the near-term differs across sectors
and regions... Integrated, multi-sectoral solutions that address social inequities,
differentiate responses based on climate risk and cut across systems, increase
the feasibility and effectiveness of adaptation in multiple sectors.”11

Scoping Climate and Regional Evolution

The BBIN can be regarded as an extreme climate disaster prone region. The
South Asian Environment Outlook Report, 2014, an initiative of the UNEP
and SAARC, noted some disturbing trends, which when studied with the
IPCC AR6 (2021–2022) holds credibility. Covering five key issues on climate
change, food security, water security, energy security and managing
urbanisation, the report noted:

“The report highlights that South Asia is very vulnerable to climate
change. Impacts of climate change have been observed in the form of
glacier retreat in the Himalayan region.... These glaciers form a unique
reservoir, which supports perennial rivers such as the Indus, Ganges
and Brahmaputra, which, in turn, are the lifeline of millions of people
in South Asian countries (Bangladesh, Bhutan, India, Nepal, and
Pakistan). This will exacerbate the challenges of poverty reduction and
improving access to safe drinking water, two of the Millennium
Development Goals.”12
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Earlier in May 2011, the Secretary General of South Asian Association for
Regional Cooperation (SAARC) presented a draft SAARC Agreement on Rapid
Response to Natural Disasters in Male, which was agreed and signed by all
member-states in November 2011.13 The statistics were startling. According
to the International Disaster Database (EM-DAT), over the past 40 years,
South Asia faced as many as 1,333 disasters that killed 980,000 people, affected
2.4 billion lives and damaged assets worth US$ 105 billion, by far the highest
among various regions.14 The then Secretary-General of SAARC Fathimath
Dhiyana Saeed said, “Every major earthquake in the Himalaya would affect
more than one country, every cyclone in the Bay of Bengal and the Arabian
Sea had the potential to affect two countries at a time, every major flood had
its origin and consequence beyond a single country.”15 The agreement clearly
reflected the concern over the increasing frequency and scale of natural disasters
and their damaging impacts and a need to institutionalise regional cooperation
on disaster response.

The impact of climate change also brings in growing concern on the
demand-side of the energy–water nexus in the region. Various estimates suggest
that the demand for food and energy will grow by 50 per cent by 2030 and 30
per cent for freshwater. The problem is compounded by the fact that the
supply-side will be considerably affected by climate change. Water and food
management, in particular, will face major challenges due to increasing
uncertainties caused by climate change and by fast-changing socio-economic
boundary conditions.

Since climate extremes are predicted to increase in frequency and intensity
in future, droughts and floods will become more severe and more frequent.
This will have an effect on food security as droughts can dramatically reduce
crop yields and livestock numbers and productivity in semiarid areas. This
means that many parts of the BBIN, with high levels of chronic
undernourishment, will also be exposed to the highest degree of instability in
food production. This raises important concern about achieving food security
in South Asia. While the impact of climate change on the bio-physical aspects
of production is known, the impact on food accessibility and utilisation and
the distribution and access is still unknown. The crucial issue for food security
is not whether food is ‘available’ but whether the monetary and nonmonetary
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resources at the disposal of the population are sufficient to allow everyone
access to adequate quantities of food.

Water lies at the heart of social, economic and political issues in the BBIN.
It is indisputably an economic and social good unlike any other and also a
crucial connector between humans, environment and all aspects of the
economic system. Several transboundary rivers in the BBIN connect different
spatial scales “creating hydrological, social and institutional territories linking
physical, socio-economic, cultural and institutional spaces.”16 It is imperative,
therefore, to understand the multiscale interlinkages at the sub-regional,
national and sub-national levels. Demographic trends, urbanisation and
increased consumption levels will drive the climate–water–energy nexus
thinking and trade-offs at the policy-making level and encourage an inter-
sectoral approach of breaking the silos between various sectors.

Climate Change and Water

Water security remains central to the concept of the nexus. In short, food and
energy security can only be achieved through water security. Increasingly,
climate change is becoming a prime driver impacting water security in South
Asia. Reports and findings on water challenges in the HinduKush Himalaya
(HKH), which extends from Afghanistan in the west through Pakistan, India,
Nepal, Bangladesh, and Bhutan to Myanmar and China in the east, suggest
that the region is in a crisis and as The Third Pole Report suggests, “further
conflict could result from the natural and human-made pressures facing the
HKH region over the next twenty years.”17 The report concludes that many
water scarcity-induced crises may escalate into developmental “catastrophes”
unless vital knowledge gaps are addressed and necessary preparatory steps are
taken.

The region is characterised by numerous river basins and is shared between
countries of unequal size and power. Sharing waters of transboundary river
systems has been a source of various levels of tensions as well as cooperation,
particularly when countries build large dams and hydropower projects. Further,
China’s growing use of the eastern Himalayan waters has emerged as a source
of concern. Climate change has brought further challenges such as glacial
melting, flash floods, landslides, intermittent rainfall, increased sea levels and
risk of salinity ingress in absence of freshwater flows.
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The HKH contains the largest source of permanent (frozen) freshwater
outside the Polar Regions (hence referred to as ‘the third pole’), although the
glaciers are now retracting rapidly – notwithstanding the recent controversy
around the exact rate of melting. Economic and population growth in the
BBIN region will put increasing demands on the diminishing water resource
for human consumption, sanitation, irrigation and power production.
According to several World Bank reports, India will not be able to meet half
of its water needs by 2030 unless drastic measures are taken.

It is being fast established that the HKH hydrology will be one of the
critical frontlines in the global battle against climate change and water scarcity.
The HKH mountain system is of crucial importance to the river system of the
BBIN not only in terms of influencing the monsoon but also in terms of the
glaciers thatare the source of many of the great rivers. The impact of global
warming and climate change, as studies indicate, will gradually shrink glaciers,
resulting in the decrease of water runoff in the long-term. In the short-term,
earlier water runoff from glaciers when combined with seasonal rains can
result in flood conditions.

Perceptions of a rapidly changing ecosystem may prompt nations to take
unilateral actions to secure resources and territorial sovereignty. Any willingness
to engage in greater river basin cooperation will depend on a number of factors,
such as the behaviour of other competing countries, the economic viability
and other interests that states are reluctant to either compromise or concede.

The risks and uncertainties over the impact of climate change on water
resources are potentially high. For example, Bangladesh given its location and
geography is extremely vulnerable to any variations in water flow. Being the
lowest of the riparian states, it shares 54 rivers with India. Bangladesh,
geographically speaking, is in a double trap – extremely water dependent and
simultaneously witnessing sea-level rise. According to a modelling study, the
mean global temperatures for Bangladesh may rise by 1.5–1.8°C by 2050 and
correspondingly sea levels may rise by about 30 cm accompanied by an increase
in annual rainfall.18 For India, decreased snow cover and changing precipitation
will affect the flows in the Ganga and the Brahamaputra, all originating from
the HKH and the Tibetan plateau. 70 per cent of the summer flow of the
Ganga comes from the melt water and thus can potentially impact the
agriculture sector.
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Some Observations

• Climatic and anthropogenic changes impact river flows and affect
upstream–downstream dynamics. This includes the Sino–Indian relations,
and more specifically transnational river management issues between
Bangladesh, Bhutan and Nepal. The existing arrangements may collapse
under increasing water stress, and possible interstate disputes over pollution
and altered consumption patterns, as well as domestic concerns relating
to food production and livelihoods. The development of large hydro-
power plants to meet increasing demands is especially relevant as it may
carry significant adverse implications for downstream communities with
respect to the quality, quantity and seasonality of water availability.

• Tibet’s water resources and its ecosystem that is under considerable
exploitation will have implications for riparian countries. The Ganga–
Brahmaputra–Meghna (GBM) is particularly dependent on the vast water
resources of Tibet. This raises the difficult question: should China alone
determine the fate of the resources in Tibet? How China approaches this
issue will not only determine the riparian equation but also the larger
geopolitics of the BBIN.

• There are security implications of freshwater degradation and depletion.
The Indo–Gangetic plains are among the most densely populated areas of
the world; here groundwater depletion and degradation of water quality
are rampant. Rapid increases in agricultural intensity, (unsustainable)
irrigation and the use of biochemicals over the last century made food
security for the burgeoning population possible. However, the ecosystem
is under severe stress, agricultural yield is vulnerable to the climate vagaries
and urban drinking water supply is a huge challenge. The magnitude,
causes and societal consequences of water resource depletion needs deeper
understanding.

• Rainfall variability, drought and social unrest while tend to be localised
can become widespread with abrupt shortages of freshwater and food.

• It is evident that current water technologies and supply-side approach
based on big dams and hydro projects need a relook, bringing in more the
concept of supply-side management, conservation and efficiency.
Communities’ sensitivities, long-term and widespread negative ecological
and livelihood impacts also have to be factored.
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Regional Response to Climate Change

The complex nature of the climate change crisis in the BBIN region inevitably
demands a regional response. Ironically environmental issues entered the phase
of regional cooperation rather late as compared to other regional groupings in
the world.

SAARC was formed in December 1985. The basic objective was to promote
the welfare of the peoples of South Asia and to improve their quality of life; to
accelerate economic growth, social progress and cultural development in the
region; and to promote and strengthen collective self-reliance among countries
of South Asia. The SAARC Secretariat came into existence in January 1987 at
Kathmandu to co-ordinate and monitor the implementation of SAARC
activities, service the meetings of the Association and serve as the channel of
communication between SAARC and other international organisations.

The Third SAARC Summit in 1987 in Kathmandu decided to commission
a study on the ‘Protection and Preservation of the Environment and the Causes
and Consequences of Natural Disasters’. The Summit leaders noted that South
Asia was afflicted with such natural disasters as floods, droughts, landslides,
cyclones and tidal waves that have had a particularly severe impact, causing
immense human suffering.19 In December 1991, the Report observed:

“The region is one of the poorest in the world and has a high rate of
population growth and population density – the SAARC Member states
comprise 20 per cent of the world’s population living on 3.5 per cent of
the total land area and generate only 2 per cent of the world’s GNP. The
pressures that these socio-economic conditions create on the natural
environment are enormous. In addition, development programmes in
the area of industry, agriculture and energy, which are necessary to
improve the standards of living of the people, create environmental
problems through the generation of wastes and heavy demands they
put on natural resource base. SAARC region because of its high level of
poverty and degradation of the environment has a particularly adverse
effect on the poor, and results in increased natural disasters, especially
in the high slopes of the mountain regions, dry and desertified areas,
and in the flood plains. The natural resource base of South Asia has to
be managed extremely carefully and with great ingenuity to ensure
increased productivity on a sustainable basis so that present and future
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generations can meet their needs and aspirations and live in harmony
with their environment.”

The Report’s recommendations included environmentally sound land and
water planning, research and action programme on mountain development
in the Himalayan Region, coastal zone management programme, integrated
development of river basins, SAARC forestry and watershed programme,
network on traditional water harvesting techniques, people’s participation in
resource management, information exchange on low-cost and environmentally
sound habitat related technologies, SAARC network of environmental NGOs,
participation of women in environment, SAARC Fund for environment,
SAARC report on the state of environment and cooperation among SAARC
Members on environmental issues in international forums.

Further, the Report incorporated measures and programmes for
strengthening disaster management capabilities and covered topics on
networking of institutions on natural disaster planning and management,
establishment of a SAARC relief and assistance mechanism for disasters,
cooperation on the development of modern disaster warning systems,
programme for research related to drought prone areas and information
exchange system on management of human activities in disaster prone areas.

Finally, the Report suggested an appropriate institutional mechanism for
coordinating and monitoring implementation of its recommendations in the
form of a SAARC Committee on Environment.

Landmarks on Climate Change

Common Position in UN Conference of Parties

SAARC Member states also evolved a common position on climate change.
On the eve of the Fourth Session of the Conference of the Parties to the UN
Framework Convention on Climate Change (COP-4), which was held in
Buenos Aires, SAARC Environment Ministers met in Colombo on October
30–November 1, 1998 and agreed to urge Annex-1 countries to expedite
signing of Kyoto Protocol for its ratification and coming into force and further
to take urgent and effective steps domestically to implement commitments
undertaken by them to reduce their emission of GHGs. Significantly, the
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SAARC Environment Ministers also emphasised fundamental prerequisite
for designing emission trading, as provided in the Kyoto Protocol, and
determining equitable emission entitlement of the Parties. It was maintained
that the entitlements cannot be derived from past emissions, which were
inequitable. Earlier, in Tenth SAARC Summit held in July 1998, the leaders
expressed their satisfaction on adoption of a common position prior to the
adoption of Kyoto Protocol.

SAARC Year of Green South Asia: 2007

SAARC declared 2007 as the Year of Green South Asia. SAARC leaders meeting
for the Fourteenth Summit in April that year reiterated that collaboration in
addressing the problem of arsenic contamination of groundwater,
desertification and melting of glaciers and assistance to affected peoples should
be deepened. They expressed deep concern over global climate change and the
consequent rise in sea levels and its impact on the lives and livelihoods in the
region. They emphasised the need for assessing and managing its risks and
impacts. They called for adaptation of initiatives and programmes; cooperation
in early forecasting, warning and monitoring; and sharing of knowledge on
consequences of climate change for pursuing a climate resilient development
in South Asia. They agreed to commission a team of regional experts to identify
collective actions in this regard.

In December 2007, SAARC Council of Ministers discussed the issue of
climate change in the context of increasing vulnerability of the region due to
environmental degradation. The Ministers felt that given the vulnerabilities,
inadequate means and limited capacities, there was need for rapid social and
economic development in the region to make SAARC climate change resilient.

SAARC Action Plan on Climate Change

SAARC Environment Ministers meeting in Dhaka in 2008 adopted SAARC
Action Plan on Climate Change. The objectives of the Action Plan were to
identify and create opportunities for activities achievable through regional
cooperation and south–south support in terms of technology and knowledge
transfer, to provide impetus for regional level action plan on climate change
through national level activities and to support the global negotiation process
of United Nations Framework Convention on Climate Change (UNFCCC)
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such as Bali Action Plan, through a common understanding or elaboration of
the various negotiating issues to effectively reflect the concerns of SAARC
Member States. The thematic areas of the Action Plan included adaptation to
climate change, actions for climate change mitigation, technology transfer,
finance and investment, education and awareness programme, management
of impacts and risks associated with climate change and capacity building for
international negotiations. The Action Plan epitomised the predicament and
frustration of the developing countries on the slow progress and virtual negation
of the concerns of Non-Annex-1 countries defined in the Kyoto Protocol.
The efforts at collective self-reliance as indicated in the objectives of the Action
Plan were reminiscent of older era when North–South stalemate debate was
at its peak.

Sixteenth SAARC Summit: Focus on Climate Change

The Sixteenth SAARC Summit held at Thimpu, Bhutan in April 2010 was
dedicated to the theme of Climate Change. The Summit Declaration, which
was on the silver jubilee of the beginning of SAARC, was termed ‘Towards a
Green and Happy South Asia’. The Thimpu Statement on Climate Change
adopted at the Summit meeting called for a review of the implementation of
the Dhaka Declaration and the SAARC Action Plan on Climate Change and
ensure its timely implementation. There was an agreement to establish an
Inter-governmental Expert Group on Climate Change to develop clear policy
direction and guidance for regional cooperation as envisaged in the SAARC
Plan of Action on Climate Change. It was resolved that the Inter-governmental
Expert Group on Climate Change shall meet at least twice a year to periodically
monitor and review the implementation of this Statement and make
recommendations to facilitate its implementation. It was also decided that
the Expert Group would submit its report through the Senior Officials of
SAARC to the SAARC Environment Ministers.

The Thimpu Statement, 2010, as if anticipating probable failure of Cancun
conclave, resolved to attempt and carry on with comprehensive regional self-
reliance efforts and adopted the following:

(i) Direct the Secretary General to commission a study for presentation
to the Seventeenth SAARC Summit on ‘Climate Risks in the Region:
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ways to comprehensively address the related social, economic and
environmental challenges;

(ii) Undertake advocacy and awareness programs on climate change,
among others, to promote the use of green technology and best
practices to promote low-carbon sustainable and inclusive development
of the region;

(iii) Commission a study to explore the feasibility of establishing a SAARC
mechanism which would provide capital for projects that promote
low-carbon technology and renewable energy; and a Low-carbon
Research and Development Institute in South Asian University;

(iv) In corporate science-based materials in educational curricula to
promote better understanding of the science and adverse effects of
climate change;

(v) Plant ten million trees over the next five years (2010-2015) as part of
a regional aforestation and reforestation campaign, in accordance with
national priorities and programmes of Member States;

(vi) Evolve national plans, and where appropriate regional projects, on
protecting and safeguarding the archeological and historical
infrastructure of South Asia from the adverse effects of Climate Change;

(vii) Establish institutional linkages among national institutions in the
region to, among others, facilitate sharing of knowledge, information
and capacity building programmes in climate change related areas;

(viii) Commission a SAARC Inter-governmental Marine Initiative to
strengthen the understanding of shared oceans and water bodies in
the region and the critical roles they play in sustainable living to be
supported by the SAARC Coastal Zone Management Center;

(ix) Stress the imperative of conservation of bio-diversity and natural
resources and monitoring of mountain ecology covering the mountains
in the region;

(x) Commission a SAARC Inter-governmental Mountain Initiative on
mountain ecosystems, particularly glaciers and their contribution to
sustainable development and livelihoods to be supported by SAARC
Forestry Center;

(xi) Commission a SAARC Inter-governmental Monsoon Initiative on
the evolving pattern of monsoons to assess vulnerability due to climate
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change to be supported by SAARC Meteorological Research Center;
(xii) Commission a SAARC Inter-governmental Climate-related Disasters

Initiative on the integration of Climate Change Adaptation (CCA)
with Disaster Risk Reduction (DRR) to be supported by SAARC
Disaster Management Center;

(xiii) Complete the ratification process for the SAARC Convention on
Cooperation on Environment at an early date to enable its entry into
force.

SAARC Draft Agreement: Rapid Response to Climate Change

An inter-governmental meeting on draft SAARC Agreement on Rapid
Response to Natural Disasters held in Colombo, Sri Lanka, in May 2011,
reached a broad consensus on the Agreement. This agreement was adopted in
the Seventeenth SAARC Summit in Maldives in November 2011. The draft
agreement based on the principle of respect for the sovereignty, territorial
integrity and national unity of all member states aimed to put in place an
effective mechanism for rapid response to disasters to achieve substantial
reduction in loss of lives and loss of social, economic and environmental assets
in times of a disaster.

Regional approach to the climate–water–energy has been much debated
in South Asia. However, with new climate and hydrological knowledge and
wider understanding on the interconnection, a push towards actions such as
regional basin management and joint ecosystem cooperation has gained
traction. Such an approach views the region as an organic continuum. An
idea gaining momentum is to view natural resources as endowments to be
sustained for future generations rather than to be degraded. The regional vs
bilateral is a political question. Both have merits and demerits. The question
is to find the right approach. Myopic bilateralism can be as bad as a doctrinaire
regionalism. The right approach may vary from case to case. A regional
approach can also be centralised, techno-centric and prone to gigantism. As
upper riparian states plan interventions in rivers, they must inform and consult
lower riparian states in advance and take their concerns into account. Sharing
information and transparency is probably the biggest incentive to regional
cooperation. Some analysts have observed the region through the prism of
‘sustainable security’. In other words, rethinking or redefining national security
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in an integrated world; this redefining is based on new knowledge of risks and
vulnerabilities that increasingly requires preventive and precautionary policy
approaches.

Joint Ecosystem Cooperation: Case of Sundarbans

This is a new approach that evaluates the cost of non-cooperation and joint
cooperation. A good example of long-term ecosystem cooperation for
protecting social interest is the Sundarbans cooperation between India and
Bangladesh. As the world seemingly shrinks physically with increasing number
of linkages between countries, the necessity of working across borders becomes
critically important. The need for new frames, methods and approaches for
working across borders to deal with natural systems is increasingly growing.
According to the 2021 IPCC report, “it is established that impacts and risks
of coastal flooding at 1.5°C of global warming are severe and widespread,
‘coastal areas will see continued sea level rise throughout the 21st century,
contributing to more frequent and severe coastal flooding in low-lying areas
and coastal erosion.”20 For the mangrove ecosystems, the risks are visible and
attributable to climate change. The impacts will increase significantly at 1.5°C
and would be catastrophic for coastal communities at 2°C. The Sundarbans
region is already affected at 1.2°C warming.21 Ecosystem integrity is being
undermined due to rising salinity as a result of saltwater incursion and
inundation, net land loss and more frequent high intensity weather events as
per IMD classification.

Bilateral cooperation between the two countries on Sundarbans thus has
the potential to not only bring an ecological outlook but also help in reducing
poverty with climate adaptation measures. The beginning of all this is the
need for an effective collaborative process. The existing bilateral process is
useful though inadequate. The MoU was signed in September 2011 and the
first and only Joint Working Group (JWG) meeting was held after almost five
years. This, however, is not commensurate with the pace of climate change
that is being witnessed in the sensitive Sundarbans region. While the 2011
MoU is a good starting point but without building a mechanism that is sensitive
to new knowledge on ecosystem management the mechanism will remain
rigid and inflexible.
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Environmental policy response in the region for the last many decades
has been rule-based and many a times prohibitory in character. Rule-based
approach for managing ecosystems has its limitations, particularly in habitat
restoration. Evidences of best outcomes occur when the land manager is
positively motivated to implement techniques whereas a top-down, prescriptive
approach, a conventional tool favoured by sovereign states, tends to produce
less than optimal outcomes. In response, an increasing interest in adaptive
ecosystem management is evident in scientific circles as it seeks to manage
certain ecosystems in an integrated way, adjusting measures to context-specific
needs. A shift from the hard-bound fixed rules that states are generally used to
is a necessary condition to respond to the ever-changing demands of ecological
management. While it is easy to dismiss the state-approach in dealing with
such integrated risks, the fact that political lines and boundaries complicate
ecological management efforts cannot be easily wished away. Therefore, to
achieve ecological success in transboundary context the stewardship needs to
correlate in the best possible way to arbitrary divisions rather than be
confrontational.

When an ecologically connected natural system, such as the Sundarbans,
spans a border, lack of coordination and information exchange can lead to
misplaced and inefficient actions. In the absence of effective governance for
transboundary natural systems either mutual losses will accrue, or joint gains
will not be advantaged. Therefore, a joint institution is needed to provide a
platform for dialogue and wider stakeholder engagement, to harmonise
differing perceptions and to re-plan the shared ecological space with the
integrity of the ecosystem over existing political borders. The process need
not be emotional or activist in its orientation but rationale and logical. However,
the existence of such an organisation does not automatically ensure positive
ecological outcomes. Institutions have their entrenched problems but when
well-calibrated they can provide stability and predictability and thus bring
forth collective action.

During the India–Bangladesh Joint Statement, 2000-2022, the two prime
ministers called for the effective implementation of the 2011 bilateral MoU
on ‘Conservation of the Sundarbans’ so that the “ecosystem of this deltaic
forest and the people dependent on this ecosystem can live sustainably.”22

Achieving sustainable development in the Sundarbans requires an “institutional
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mechanism with skillsets and flexibility to work across multiple sectors, engage
multiple institutions in both the countries from local to national level, and
employ a mix of dedicated and flexible funding sources.”23 To establish the
right institution, the two countries can learn from several international
initiatives such as such as the Trilateral Wadden Sea Cooperation, Amazon
Cooperation Treaty Organization, Mekong River Commission and Senegal
River Basin Development Organization. Successful climate-resilient and
inclusive development in Sundarbans will serve as a global model for other
deltaic regions as well as the Small Island Developing States. For the sake of
the Sundarbans unique ecosystem as well as nearly 11 million persons whose
lives and livelihoods are intrinsically tied to it, the two countries should pursue
out-of-the-box institutional innovations.

The need for a joint institution on ecosystem management is as follows:

• Inclusiveness and involvement of as many stakeholders as possible: The
Niger Basin Authority and the Nile Basin Initiative include all
11riparian nations to the respective basin.

• Need for broad coverage of related issues: The Tennessee Valley Authority
(TVA) created in 1933 is one of the most comprehensive regional
development organisations based on watershed and river basins. The
TVA at its root was concerned with total social development.24 It
integrated water uses from hydropower to flood control to generate
wealth for the region, which covered seven states of the United States
(Alabama, Georgia, Kentucky, Mississippi, North Carolina, Tennessee
and Virginia).25

• To act within mandate: The Delaware River Basin Commission
(DBRC) created in 1961 was a concurrent compact legislation with a
legal mandate to oversee a unified approach to managing the river
system without regard to political boundaries.26

• Information gathering, knowledge distillation and dissemination: Most
eco-system management institutions across the world serve as central
repositories of data and knowledge. An example from Asia is the Yellow
River Conservancy Commission (YRCC), which is responsible for
unified management of the basin and its resources, including flood
control, most of the water uses, coordination and planning. The YRCC
has a large and competent technical staff that collects and uses data
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for sophisticated scenario planning using decision support systems
and advanced networks of technology.27

• Decentralised conversations and discussions: A good example is the
Murray Darling Basin Commission that has a Community Advisory
Committee consisting of 26 members; two of whom are state
representatives chosen on a catchment basis spread between each state
in the same proportion as the main sub-basins in each state plus
representatives of four special interest organisations and aboriginal
representatives.28

• Dispute resolution mechanisms: A good example is the Indus Waters
Treaty signed in 1960 under which the Permanent Indus Commission
looks at resolving issues of differences between the parties concerned
and dispute within the bilateral format and if unsettled a provision
for involving third party arbitration and settlement through the
International Court of Arbitration. In the Niger Basin, issues that
cannot be resolved bilaterally by members of the Niger Basin Authority
are referred to the Summit of the Heads of State and Government for
arbitration.29

• Future-action: Ecosystem management institutions must have built-
in flexibility and capacity for change based on regular review of
changing knowledge. The Canadian Prairie Water Board (PWB) that
is built on a master agreement among Canadian Prairie Provinces of
Alberta, Saskatchewan and Manitoba is flexible and its rules can be
refined as it grows.30
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3
ENERGY OUTLOOK AND SUB-REGIONAL TRENDS

Interdependent but Frayed World

We live in an interconnected world with interlinked issues. Looking at various
reports, documents and scenario-building analyses, three common challenges
keep emerging – meeting global energy needs with clean solutions; providing
abundant clean water; and maximising productivity of agriculture. These have
become the central challenges to humanity. With current climate change
impacts and projected risks, any efforts towards a green economy and
sustainability development goals will have to factor in the deep interaction
between water–energy and the embedded food – ‘the holy trinity’ of sustainable
development.

Without access to energy there can be no development. Yet, one in five
people still lack access to modern energy services. The primary global and
regional challenge is to provide sustainable energy for all – energy that is
accessible, affordable, cleaner and more efficient.1 These are interlinked but
without an expanded use of renewable energy sources the challenge will remain
insurmountable.

The 19th century engine of growth was powered by coal. Oil became the
driver of the 20th century economy. Today, these very sources have contributed
to carbon emissions that have disturbed the ecological balance and impacted
global climate (coal, mainly for electricity generation, accounts for 44 per
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cent of CO2 emissions; oil, used primarily for transportation, accounts for 36
per cent and natural gas, used for electricity and heating, accounts for the
remaining 20 per cent).2

It is often said, “It’s dangerous to look to the future, but irresponsible, not
to do it.” Evidences increasingly point out that global warming is worse than
predicted and, according to Intergovernmental Panel on Climate Change
(IPCC), global greenhouse gas (GHG) emissions must ‘peak’ before 2025
and be reduced by 43 per cent by 2030 if resulting climate-induced chaos is to
be avoided. Policies towards a sustainable post-carbon world can emerge from
the understanding of the science of climate change, not by political and
economic expediency, no matter how challenging the transition to a clean
energy economy might be. Therefore, it should interest everyone as to how
the energy landscape is likely to develop.

Driven by rise in fossil fuel processes, oil insecurity and climate instability,
a new energy outlook is emerging. This does not mean the abandoning of oil,
coal and natural gas (these primary sources will remain important), but an
increasing emphasis on an economy powered by wind, solar and geothermal
energy. This is an emphasis that suggests embracing renewable energy and
expanding the energy basket. The 21st century is about designing a carbon-
and-pollution-free energy economy. Is it realistic? What are the factors
influencing such paradigm shift, what are the global trends? What is the
potential for renewables in the Bangladesh, Bhutan, India, Nepal (BBIN)
sub-region?

Factors Driving a New Energy Outlook

Climate Change

Global warming, much beyond nature’s capacity to absorb, is already creating
climate changes and bringing about a set of dangerous consequences that
threaten human wellbeing and challenge economic development. Scientists
believe that GHG emissions have already reached levels where some debilitating
climate changes are inevitable. Atmospheric CO2 concentrations have increased
by almost 40 per cent since pre-industrial times, from approximately 280
parts per million by volume (ppm) in the 18th century to 412 ppm in 2022.
This represents a 68 per cent increase. The current CO2 level is higher than it
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has been in at least 800,000 years.3 Some volcanic eruptions released large
quantities of CO2 in the distant past. According to US Geological Survey
(USGS), human activities now emit over 30 billion tonnes of CO2 every year,
which is 135 times as much CO2 as volcanoes each year.4 This accumulation
in the atmosphere is like water filling a tub, where more water flows in from
the faucet than the drain can take away. Atmospheric carbon concentration
and the global commitment to limit warming to no more than 1.5°C, which
already is 1.2°C, appears to be already lost. The effect of this, however, will
only manifest after 10–20 years. According to International Energy Agency
(IEA), “Today’s pledges cover less than 20 per cent of the gap in emissions
reductions that needs to be closed by 2030 to keep a 1.5°C path within reach.”5

The dilemma, therefore, is how to balance the increasing demand for
energy with the need to reduce atmospheric GHG emissions. In other words,
how can the world shrug off its energy demand and allow a shift to clean
energy. For BBIN countries with growing energy needs and high vulnerability
to climate change, there is a constant attempt to build synergy between energy
exporting and energy importing countries. Cross-border interconnection to
improve energy supplies has been adequately acknowledged. But the biggest
challenge will be to move towards a ‘Low Carbon Energy System’ (wind, solar
and hydropower) without sacrificing the imperatives of socio-economic
development. Electrification is the principal contributor towards building a
low-carbon energy system and, therefore, the BBIN countries need to
concentrate on leveraging the vast renewable energy potential of solar
photovoltaic (PV), wind and hydropower, and substantially revise their national
plans with enhanced funding for the latest clean technologies. An argument
exists, repeatedly underlined by the IEA, for the need for an energy revolution
– a revolution that is not driven by concerns for climate change only, but
equally driven by the need for the security of long-term energy supplies at
affordable and stable prices. The emphasis on energy efficiency and renewable
energy to enhance effective carbon abatement regimes is crucial.

Water and Energy

Water and energy systems are inextricably and reciprocally linked. The
continued economic health of states depends on a sustainable supply of energy
and water. Production of energy requires large volumes of water while the
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treatment and distribution of water are equally dependent upon readily
available low-cost energy. Both energy and water are used in food production
and generating energy through biofuels.6 Both energy and water resources are
under serious pressure from climate change and there’s growing competition
for their use – domestic, industry, agriculture and ecosystems. Various studies
project that with population reaching 8.6 billion by 2030, demand for
agricultural production will increase by 50 per cent and there will be a 15 per
cent rise in demand for already-strained water withdrawals. According to the
IEA, by 2035, the world’s energy consumption will increase by 35 per cent,
which in turn will increase water consumption by 85 per cent. It further notes
that ‘over the next 25 years, the amount of energy used in the water sector will
more than double, mostly because of desalination projects. By 2040, these
desalination projects will account for 20 per cent of water-related electricity
demand. Large-scale water transfer projects and increasing demand for
wastewater treatment (and higher levels of treatment) also contribute to the
water sector’s rising energy needs.’7

To maintain reliable and sustainable supplies of both energy and water it
is essential to develop policies that balance the needs of all users and to develop
technologies to reduce water use and loss (i.e. water conservation and
efficiency). Renewables such as wind power and solar are exceptions to the
energy–water nexus. No water is needed to produce power from these sources.
In a warming world, these power sources will have a clear advantage. Even
hydroelectricity, as it is intrinsically dependent on rainfall, is an uncertain
option in a future of changing climate.

Technology and Investment

The importance of new energy technologies to achieve energy security and
environmental sustainability cannot be underplayed, especially in light of
possible future climate consequences and oil shocks. However, how the future
will unfold in the form and quality of energy technology innovation is unclear.
Already advancements in technology are seeing forward movement, particularly
in solar power, for example, the development of solar windows. Solar windows
generate clean electricity on see-through glass windows by making use of the
energy of natural sunlight and artificial sources such as fluorescent and LED
lighting, typically installed in offices, schools and commercial buildings. Energy
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will be one of the first applications to gain traction with the development of
nanotechnology, especially to reduce energy consumption and help in
sustainable energy production, storage and use. Development in
nanotechnology will help energy solutions through more efficient lighting,
fuel cells, hydrogen storage, solar cells, locally distributed power generation
and decentralised generation and storage by reinventing the power grid.8 But
to be successful it has to do so as a low-price high-performance choice.

Cost is critical but not a complete dampener. For several regions, clean
energy supply system is still a dream. With the exception of very small-scale
devices such as compact fluorescent bulbs, most clean energy technologies –
such as solar water heating systems, PV systems and biogas digesters – are too
capital-intensive to be affordable. However, new pathways, for example, the
UNEP End-User Finance for Access to Clean Energy Technologies in South
and Southeast Asia (FACET), helps to strengthen domestic bank lending to
end users in South and Southeast Asia.9 Such mechanisms help strengthen
local financial institutions and create an enabling environment for sustainable
growth in financial markets, becoming an important driver for renewables in
the global energy outlook. The IEA’s World Energy Outlook, which is published
annually, consistently advocates the need to overcome the approximate annual
fossil fuel subsidies. In 2020, as a result of falling fossil fuel prices and overall
energy use the value of fossil fuel consumption subsidies slid to an all-time
low, down 40 per cent from 2019 levels. But as the economy started to build-
back post the COVID-19 pandemic, fuel subsidies reached a record US$ 440
billion in 2021.10 Policy makers are reluctant to reform subsidies schemes
particularly in midst of economic recovery. Reducing some of the subsidies
and the money saved can go to support renewables and energy conservation
and help the poor.

Supply and Demand-side Management

Promoting energy efficiency and demand-side management for sustainable
development is another critical factor that is changing the energy outlook.
Demand-side management was widely debated in the eighties as the alternative
to supply-side overuse and overspending in energy and water systems. The
demand-side approach, in energy meant ways to reduce the demand by
focussing on conservation and to shift demand from peak periods to off-peak
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periods (load-management), in other words resource optimisation. Energy
economics in a 21st century world is no longer the only policy driver.
Environmental concerns, global climate change and grid reliability/security
have become even more important market and policy issues. There is far greater
awareness and concern among various stakeholders, including decision-makers
and the public. In addition, technology opportunities are developing, allowing
for more sophisticated means to apply intelligence and communication in the
power systems and to make use of small-scale renewable resources in tandem
with demand-side management and efficiency. In the 21st century, with the
imperative demand to create sustainable energy systems to prevent climate
change and at the same time provide for more welfare to more people, demand-
side planning has to be re-invented as a tool. In doing so, the wide application
of demand-side application will generate more efficient and more innovative
energy technologies. According to IEA, “demand-side activities should be active
elements and the first choice in all energy policy decisions designed to create
more reliable and more sustainable energy systems.”11

This section will look at the broad global energy trends in the decade
(2010–2020) and the BBIN countries’ initiatives.

Mixed Trends in Electricity

In the climate change debate oil is not the real villain, not when compared to
coal. Oil is used to produce only 5 per cent of the world’s electricity. Since oil
is used for transport, it can be gradually eased by electrifying the transport
system or moving towards plug-in hybrid and all-electric cars that run largely
on clean electricity. Calculations by the World Watch Institute suggest that
wind-generated electricity to operate cars could cost the equivalent of 80-
cent-per gallon gasoline. Recently, the scientific community is challenging
the natural gas industry’s claim that its product is fairly climate benign. Natural
gas produced by hydraulic fracturing, or fracking (a much-touted key to
expanding production), is even more climate-disruptive than coal because of
methane gas leakage; methane is a potent contributor to climate change.

In the United States, coal use dropped by 15 per cent from 2010 to 2017
and by 18 per cent by 2019 as dozens of coal plants were closed.12 It used to
be the number two coal consumer after China but now ranks third. In 2020,
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coal accounted for under one-fourth of electricity generation, which was less
than the combined total of renewables and nuclear.13 This trend is expected to
continue, due in part to widespread public opposition to coal as well as strong
federal environmental regulations. Natural gas has been a major disrupter to
coal as well. Boom in shale gas production has driven natural gas prices lower.
The US Energy Information Administration projects that the majority of US
dry natural gas production through 2050 will be from shale and tight gas
resources.14 Big coal producers in the US are shifting their attention to markets
overseas, where coal-fired power plants are being built. In the last decade,
carbon emissions from coal and fossil use in the US have declined considerably
and in 2019, emissions dropped by 0.9 per cent.15 The net effect of these
trends was that US carbon emissions dropped by 7 per cent in four years.

In Germany, the use of coal to generate electricity has declined steadily
from 1990 – from 56.7 per cent in 1990 to 43.5 per cent in 2011, a decrease
of more than 10 per cent. Yet, total electricity generation during the same
period has increased by 10 per cent. Coal combustion further declined by
2020 but despite these substantial reductions, Germany remains one of the
largest polluters. Germany’s share of renewable energy in the electricity mix
has increased substantially. By 2020–2021, Germany’s onshore wind increased
up to 23.0 per cent, PV by 17.3 per cent, biomass was up by 3.7 per cent and
offshore wind saw an increase of 5 per cent. Correspondingly, conventional
electricity production from nuclear fuel, coal and gas dropped by 6.7 per
cent. By the first half of 2022, renewables accounted for 49 per cent of power
use.16

But on the other side, for a high-speed economy such as China coal remains
a reliable, inexpensive and the most important fuel to produce electricity.
China’s coal consumption and total energy consumption recorded its biggest
increase in 2021, up 5.2 per cent from 2020,17 a trend that started from 2011.
It was reported that in China, demand for coal in 2010 resulted in a 75-mile-
long traffic jam that was caused by more than 10,000 trucks carrying supplies
from Inner Mongolia. From 2012 to 2016, the global demand for coal increased
from 7.9 billion tonnes to 8.9 billion tonnes. Seventy per cent of that increase
(700 million tonnes) came from China.18 In 2021, China consumed 5.24
billion tonnes of coal, the most in 10years. Some ‘most likely’ projections
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suggest that China’s coal demand growth will peak in 2030 and thereon decline
by 0.1 per cent a year.19 President Xi Jinping, without setting limits on total
energy use, has pledged to bring the country’s carbon emissions to a peak by
2030 and achieve carbon neutrality by 2060.

Coal in India accounts for 55 per cent of its energy needs. India’s industrial
heritage was built on its coal and in the last four decades commercial primary
energy consumption has grown by about 700 per cent.20 Compared to other
alternatives, coal is a predictable, dependent and an inexpensive energy source.
Estimates suggest that coal still costs about one-third as much as using renewable
energy such as wind or solar. A core advantage of using coal is to reduce
dependency on foreign oil from unstable regions and is therefore a national
security priority. Coal is also labour intensive, requiring a large number of
workers to actualise it. In India, the coal sector directly employs a 1.2 million
workforce along with a substantial informal ecosystem and local mono-
economies that take the figures much higher.

India is the second largest producer and consumer of coal after China. In
order to balance between the high energy demands and the slow supply of
renewables, coal consumption has seen resurgence in India with increasing
coal imports. According to Coalmint, a consultancy firm, India’s thermal and
coking coal imports grew about 12 per cent, as compared to the previous year,
in the eight months ending August 2022. Comparatively, China’s overseas
coal purchase fell by 26 per cent in the first seven months ending July 2022
from a year earlier. Coal demand in India will peak by 63 per cent or 1.3–1.5
billion tonnes by 2030. In a written reply in the Lok Sabha (March 22, 2022),
India’s union minister of coal, expressed that “transition away from coal is not
happening in foreseeable future. Although there will be push for renewable/
non fossil based energy but share of coal in the energy basket is going to
remain significant in year ahead.”21 Challenges in balancing the demand for
energy security and the need for climate protection are critically important.
The energy sector raises critical issues as India has embarked on “deregulation
of the electricity market in parallel with decarbonisation of supply.”22

Electricity is fast becoming the core of energy security and in particular a
driver to BBIN cooperation. Advancing technologies in renewables and political
alignments are opening opportunities for electricity transmission. This trend
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will provide “more than half of the additional electricity generation to 2040
in the Stated Policies Scenario and almost all the growth in the Sustainable
Development Scenario.”23 Policy makers and regulators in the BBIN will have
to keep pace with technological change and the need for flexible operation of
power systems.

For Nepal, rich in hydropower, coal consumption has fluctuated in the
last two decades ending at 586,000 short tonnes in 2021. Nepal has enormous
potential to reduce its coal consumption by unlocking its hydropower, which
is technically and economically estimated at 83,000 MW and 42,000 MW
respectively.24 Its demand for electricity has been growing at 9 per cent between
2006–2017 with power outages lasting up to 18 hours a day. The development
of hydropower can not only provide clean energy for Nepal but also catalyse
the development of the region. With medium-term and long-term strategic
approach including risk sharing arrangement between public and private
developers, reforming Nepal Electricity Authority (NEA) and setting up
bilateral mechanism between its neighbours, Nepal has become energy surplus,
mainly during the wet season. Ninety per cent of its population has access to
electricity. In a first-ever effort to sell electricity, the NEA in May 2021,
participated in a competitive bidding process to export 40 MW to the Indian
state of Punjab.25 The demand for electricity is high in Punjab, increasing
from 11,705 MW in 2017–2018 to 13,148 MW in 2020–2021 as its capacity
to produce electricity fluctuates broadly between 4,300 MW and 5,700 MW,
making it dependent on outside sources. Nepal can export electricity to help
ease Punjab’s power woes.

In what can be regarded as an important synergy in India–Nepal relations,
NHPC Limited signed an MoU with Investment Board Nepal on August 18,
2022, for the development of two hydropower projects West Seti (750 MW)
and Seti River 6 project (450 MW) in Nepal.26 The Nepalese prime minister
soon after expressed, “...the need for strengthening mutually beneficial bilateral
cooperation in this [power] sector.” The agreement can be seen as a strategic
gain for India since the Chinese firms withdrew from the West Seti project. It
is estimated that Nepal by harnessing its hydropower potential and selling
electricity to India can earn up to Rs 31,000 crore per year by 2030 and Rs 1
trillion per year by 2045.27
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In the sub-regional context, the India–Nepal MoU can be viewed as an
important turn of events. Bangladesh is keen to purchase 500 MW electricity
from the 900 MW Upper Karnali hydropower project in Nepal to be developed
by India. The two have requested India to allow export of 40–50 MW electricity
from Nepal to Bangladesh in the initial phase, “utilising the high voltage direct
current power systems located in Bheramara of Bangladesh.”28 To recall, in
2013, India and Bangladesh inaugurated the cross-border power transmission
link to facilitate the exchange of 500 MW electric power with an option to
enhance it to 1,000 MW in the future. The then Indian Prime Minister Dr
Manmohan Singh had described the transmission link as a “safe and reliable
interconnection between the countries.” The secretary-level Joint Steering
Committee for energy cooperation between Nepal and Bangladesh met in
October 2022 and placed their request to India’s NTPC for a trilateral energy
sales and purchase agreement utilising the Baharampur–Bheramara cross-
border power transmission link.

Nuclear Power

Nuclear power once touted as ‘too cheap to meter’ has come under
introspection. The first commercial nuclear power station started in the 1950s
and in seven decades since, nuclear energy provides 10 per cent of global
electricity. The Economist, marking the first anniversary of Japan’s Fukushima
disaster in its March 10, 2012 issue noted, ‘Nuclear Power: The dream that
failed’. Although nuclear energy is a clean and carbon-efficient source, one
can, with varying thoughts, argue about its future significance in terms of
location, waste, price and public perception. The biggest blow to nuclear energy
came from Japan. With public confidence low, Japan suspended operations at
46 of its 50 nuclear plants. In 2019, Japan was producing 7.5 per cent of
electricity from nine nuclear power reactors. Likewise in Germany, post-
Fukushima Chancellor Angela Merkel announced the immediate shutdown
of eight of the country’s oldest reactors, and decided to phase out nuclear
power entirely by 2022. The New York Times reported that China suspended
approvals for new reactors pending a safety review.29 The news report says
that “This has resulted in a downward revision of China’s unofficial pre-
Fukushima goal to install 86 gigawatts of nuclear capacity by 2020. It now
looks like that will be set around 60 gigawatts (up from around 12 currently)
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or just a little higher.”30 Taiwan too has considered a phase-out of its four
reactors. Israel and Venezuela have calmed their earlier nuclear power ambitions
post-Fukushima incident. In Japan, not surprisingly, the nuclear ‘capacity factor’
dropped sharply from 71 per cent in February 2011 to 51 per cent in May.
The overall trend post-Fukushima was definitely not encouraging.

The London-based World Nuclear Association predicted a 30 per cent
increase in global nuclear generating capacity by 2020–2022 and foresaw 79
more reactors by 2020, for a total of 514.31 By 2030, it predicted a 66 per cent
increase, with additions mainly from China, India, South Korea and Russia.
The reality, however, has been different. During the period 2011–2020, about
48 GWe of nuclear energy was globally lost with a total of 65 reactors
shutdown.32 One country that bucked the trend was the US. After a careful
review of its nuclear power installations post-Fukushima, the US decided to
remain committed. The US currently houses 93 nuclear reactors; in 2021,
nuclear energy accounted for roughly 20 per cent of the country’s electricity
generation, “just 1 per cent less than the total electricity generated by renewables
such as solar, wind, and hydro.”33 The nuclear energy debate continues to
intensify. As mentioned earlier, safety, land acquisition and the issue of long-
term nuclear waste storage when factored in does not make the industry seem
cost-effective, energy efficient or environmentally friendly. However, with
current levels of warming triggering irreversible changes and with the global
energy crisis, resistance to nuclear energy is steadily fading after stagnating for
a decade. “Governments in Japan and South Korea are removing anti-nuclear
policies, while China and India are looking to build more reactors to avoid
future supply shortages and curb emissions. Even developing nations across
Southeast Asia are exploring atomic technology.”34

India is committed to enhancing its nuclear energy capacity, which is
largely indigenous. India currently has 22 operable reactors producing 6,795
MWe electricity and with several reactors under construction an additional
6,029 MWe of electricity is expected.35 While nuclear energy lacks attention
in the BBIN sub-region, in March 2018 there has, however, been a uniquely
interesting development with a tripartite MoU between India, Bangladesh
and Russia for civil nuclear cooperation. Russia is building the Rooppur nuclear
power plant on the bank of Padma River in Bangladesh on a ‘turnkey basis’
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and Indian companies, while equally participating in the construction, will
supply ‘equipment of non-critical category.’ Almost a year before the tripartite
cooperation, an Inter-Agency Agreement was signed between the Indian
Department of Atomic Energy and the Bangladesh Atomic Energy
Commission on ‘Cooperation Regarding Nuclear Power Plant Projects in
Bangladesh.’36 In May 2022, a Joint Committee Meeting on peaceful uses of
nuclear energy was held between India and Bangladesh. According to the
press release “the entire gamut of our bilateral cooperation in peaceful uses of
nuclear energy applications in the field of health, agriculture, water purification
including capacity building, training among others was discussed.”37 Nuclear
power electricity has the potential to bolster cross-border energy cooperation
in the BBIN. “India has been very keen to develop synchronised grid
connectivity. It will also allow seamless power from Bhutan and Nepal.”38

Energy Independence or Energy Interdependency

What does it mean for a country to be energy independent? Is it even possible
to be energy secure in an increasingly interdependent world where energy
sources mainly petroleum and gas are unevenly distributed? The definition or
the measurement of energy independence depends on how a country views its
national interest. For some countries, being energy independent means zero
import of energy or continuously reducing energy import. For others, it would
mean exporting more energy sources than importing. Some may measure
energy independence as producing more energy than consuming it. Bringing
all this together, energy independence can be defined by factors affecting the
balance of energy imports and exports. Despite the variedness in definitions,
every country would like to achieve energy independence or reduce dependency
to protect its economy over the long term.

Countries such as the US have eventually achieved energy independence,
which has been one of US’ primary objectives since Richard Nixon ‘energy
independence project’ in 1973. He had famously proclaimed, “Let us set our
national goal that by the end of this decade we will have developed the potential
to meet our own energy needs without depending on any foreign sources.” In
2020, the last year of President Donald Trump, US imports of petroleum
decreased, and US became a ‘net exporter’ for the first time since 1949 when
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President Dwight Eisenhower justified his decision to send troops to the Middle
East (West Asia) on the basis that the region had “two-thirds of the presently
known oil deposits.” The petroleum export–import figures of the US in 2020
were 8.49 and 7.86 million barrels per day respectively.39 In 2021, it exported
8.63 and imported 8.47 million barrels per day.40 It is expected that increased
oil production combined with the growing production of natural gas will
help the US sustain its energy independence. Across the Atlantic, several
European countries have long aspired to wean themselves off Russian oil and
have been motivated to accelerate the transition to clean energy. In reality,
given the interdependency of trade in energy and economy, no country can
totally achieve energy independence. It is, as many would argue, rhetoric and
a political slogan to “imply that a country is insulated from global energy
markets.”41

At the other end of the energy spectrum is China. Throughout its economic
rise thermal power has remained and continues to be the primary source of
energy, contributing roughly 79 per cent of China’s power generation. In 1993,
it became a net importer of oil and since has steadily increased its oil imports.
As a result, China is the world’s largest importer and second largest refiner of
oil. Dependency has risks but in the case of China it is a calculated dependency.
The need to secure and diversify oil supply have driven Chinese national oil
companies to invest in international projects and form strategic commercial
partnerships with international oil companies while also stepping up equity
deals both for security of supply and to hedge price risk exposure in future.

While China is the numero uno importer, it is not the world’s largest
consumer of oil. This has worked to China’s advantage as it has been increasing
its oil import in recent years, including during the COVID-19 pandemic,
when oil prices were remarkably low. China stores a portion of its imports in
national oil reserves for future use. Its total oil stocks rival in size US strategic
stockpiles. China’s ‘unusual’ buying spree before the Ukraine crisis underlines
its strategic orientation to oil import. Reports suggest “crude oil inventories
in China are up roughly 30 million barrels since mid-November [2021], with
10 million barrels in refineries and 20 million in commercial terminals.”42

Natural gas usage in China has also increased; it is looking to raise natural gas
imports via pipeline and liquefied natural gas (LNG). Given its enormous
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energy requirement, China will want to make sure that it has sufficient physical
stake in oil and gas globally. When will China reduce its oil dependency? The
recent official figures show a drop in oil import, the first time in two decades,
from 73.6 per cent in 2020 to 72 per cent in 2021.43 The decline is
consequential, showing that China may have passed from its calculated oil
import period to becoming more self-sufficient and thus enhancing its energy
security.

India is an energy dependent country. It is the world’s third largest importer
and consumer of crude oil and petroleum products, importing over 80 per
cent of the crude consumed. India’s oil import was at 4243.758 barrels a day
in 2021, an increase from 4033.050 barrels a day in 2020.44 India has set a
target of becoming an energy independent nation by 2047 and has also
committed to reach net-zero GHG emissions by 2070. The roadmap to
achieving this would fundamentally require India to reduce its oil import. In
2015, India had set a target of reducing oil import by 10 per cent by 2022.
However, since then India’s oil import has continued to increase.

In other BBIN countries, Bhutan and Nepal while being self-reliant on
hydropower resources are not wholly energy independent. Both countries are
dependent on external technical capabilities and finances to develop their
hydropower. Bhutan has surplus power for export, while Nepal after suffering
from huge domestic power deficit has only recently started exporting surplus
energy. Projects in Nepal have higher cost structures than in Bhutan. The
difference can be attributed to different developmental and operational
approaches of the respective governments and dissimilar hydrological
conditions of project sites. Bhutan’s hydroprojects are “more optimal in design
thus making them more cost-efficient and less risky and intended for power
exporting, which allows Bhutan access to attractive funding resources, including
carbon finance.”45 In contrast, Nepal’s projects are planned primarily to make
up for the shortfall in domestic electricity availability. “To maximize output
generation, Nepal’s project facility structures are designed to emphasize greater
water volumes in larger reservoir storages, which increase both the project
costs and the social and environmental risks. As a result, Nepal’s project
implementation becomes more challenging and makes funding more difficult.
Thus, Nepal’s overall hydropower development slows down, being caught in
a vicious circle.”46
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Bangladesh, like India, is predominantly dependent on external fossil fuels.
Demand of electricity is projected to reach 50,000 MW by 2041 and the
government plans to increase power generation beyond the expected demand
to propel growth in the export-oriented economy and meet the needs of the
middle class.47 In the immediate, it plans to increase import of fuel oil by
about 15 lakh tonnes in 2023, mainly to feed fuel oil-based power plants to
tackle chronic power outages already hitting life and livelihood hard.48 The
fuel mix of Bangladesh’s power plants is heavily based on natural gas and in
order to reduce dependence on domestic supplies, Bangladesh has decided to
increase the use of imported LNG and not increase coal use in the energy mix.
Till very recently Bangladesh was considering plans to generate as much as 50
per cent of total electricity using coal-based power plants by 2030. Bangladesh’s
8th Five Year Plan (2020–2025) provides strong evidence of an increased focus
on renewable energy, energy efficiency and the financial sustainability of the
power system. The Integrated Energy and Power Master Plan (IEPMP) lays
emphasis on renewables and grid investment and LNG to replace coal in the
face of pressure from environmental groups and development partners.
Bangladesh is also considering importing more electricity from neighbouring
countries and expanding the use of renewable resources, including solar and
wind power.

As can be observed, the BBIN countries have variation in their energy
resource endowments but share common socio-economic characteristics with
similar energy demands and challenges in attaining emissions reduction targets.
Energy production constraints and increasing dependence on external energy
sources continue to raise environmental and security concerns across the sub-
region. While energy independence is a strong objective, there are considerable
benefits that can be derived from energy interdependence and cross-border
power trading.

World of Renewables

Energy trends in the last few years suggest a steady growth in renewable energy
markets, support policies and investment. Thrust towards moving renewables
beyond ‘niche’ status requires broad-based participation – government
(comprehensive national policy), industry (energy efficient), investors (money
for clean technologies), knowledge sector (new research), civil society (advocacy
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and transparency) and the media (awareness).49 According to the Renewables
Global Status Report 2020, “installed power capacity grew more than 200
gigawatts (mostly solar PV, PV) – its highest increase ever. As in previous
years, government policy was a main driver of both the growth and decline of
renewable energy markets.”50 The report also suggests that for over a decade
renewable sources supplied 16.7 per cent of global final energy consumption
where the share of modern renewables increased while the share of traditional
biomass declined slightly. Also, 118 countries implemented renewable energy
targets with more than half in developing countries. Overall:

• Investment in renewable increased 17 per cent to a record US$ 257
billion, despite a widening sovereign debt crisis in Europe and rapidly
falling prices for renewable power equipment.

• Photovoltaic module prices dropped by 50 per cent and onshore wind
turbines by close to 10 per cent, bringing the price of the leading
renewable power technologies closer to grid parity with fossil fuels
such as coal and gas.

• Trends illustrate a significant and rapidly growing share of renewables
in energy markets, industrial policy and investments, moving
renewables beyond ‘niche’ status.51

The renewables outlook suggests that harnessing power from the sun and
wind will revamp clean energy economy. Globally, solar cells that convert
sunlight into electricity have expanded. According to Global Status Report
(GSR) 2020, a revolution in PV installations has boosted current installed
capacity to 70,000 MW. The Report noted: “Despite an increase in final energy
demand, global energy-related carbon dioxide (CO2) emissions did not grow
in 2019, following two years of increases. This flattening was mainly due to
declines in emissions from the power sector in some countries, which were
mostly related to improvements in energy efficiency and to rising shares of
renewable energy, but also to some extent to fuel switching from coal to gas.”52

Wind, the other renewable, has become a healthy competitor to solar. In
the last decade, the electricity-generating capacity from wind has grown at a
healthy 30 per cent per year. With no requirement of water or fuel and with
little land, wind energy is inherently attractive and can be quickly installed
and brought online, unlike coal, gas and nuclear plants. No other renewable
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energy matches this combination of features. Wind energy can have positive
spin-offs. For example, by reducing the burden on coal and gas in power
generation, water will be freed up for irrigation and other needs. Planning
and investment in wind projects is occurring on a scale not previously seen in
the traditional energy sector.

However, any shift towards renewable sources of energy will have to also
consider rapidly increasing the energy efficiency of industry and electrifying
the transportation sector. Clearly the world energy outlook shows that for the
first time there is genuine opportunity to invest in alternative sources of energy
and move onto a path of sustained economic development and growth.
According to the latest GSR 2022, “The role of renewables in improving
energy security and sovereignty by replacing fossil fuels became central to
discussions, as energy prices increased sharply in late 2021 and as the Russian
Federation’s invasion of Ukraine unfolded in early 2022.” The Report also
notes, “A structural shift in the energy system is increasingly urgent. An energy-
efficient and renewable-based economy is a game changer for a more secure,
resilient, low-cost – and sustainable – energy future.”53

Renewables in the BBIN

There can be little argument that BBIN’s energy interdependence can help in
substantially reducing energy poverty for its millions. A sustainable economic
policy would require energy planning and development that not only focusses
on efficient harnessing of available natural resources but also on establishing
delivery mechanisms to meet the needs of growth, equity and self-reliance.
Energy security is best secured from available domestic resources, which
renewables attract, making for good economic sense. Development imperatives
and climate stabilisation in the sub-region make a compelling case for using
renewable energy.

The BBIN countries have had experiences in renewable projects starting
in the seventies after the world oil shock. Unfortunately these projects failed
to take-off because of several factors, including declining oil prices. But with
the sub-region being highly vulnerable to climate impact there is greater
renewable energy drive through incentives such as subsidy and tax benefits.
External financial aid and technical assistance are being provided by various



BBIN Sub-Region: Perspectives on Climate-Water-Energy Nexus68

international funding agencies such as the World Bank, United Nations
Development Programme (UNDP), Food and Agriculture Organization
(FAO), Commonwealth Secretariat and Asian Development Bank (ADB) to
boost renewable energy. The SAARC also conducts surveys and studies to
evaluate the role of renewables.54 The BBIN countries have the opportunity
to discuss energy issues and action plans under The Group of 77 (G-77),
Regional Wood Energy Development Programme (RWEDP) and the UN’s
Economic and Social Commission for Asia and Pacific (ESCAP) Energy
Programmes. India as a fast emerging and the world’s fifth largest economy by
nominal gross domestic product (GDP) is taking the lead in renewable energy.
India’s active voice in various groupings such as the Group of 20 (G20), Brazil,
Russia, India, China and South Africa (BRICS), Group of Eight + Five (G8+5)
can equally catalyse the BBIN sub-region with initiatives towards clean and
sustainable development. India is to hold the presidency of the G20 (2022–
2023) and as part of the tradition has invited Bangladesh as a guest country to
take part in the G20 meetings.

Of the renewables, wind energy has great potential in the sub-region and
a key area of cooperation can be to build transmission lines to link wind-rich
regions with population centres. There are positive examples around the world
where electricity can be moved from one part to another by high-voltage lines
linking grids. One such project is the Tres Amigas Super Station (TASS), an
onshore wind farm, being built in eastern New Mexico, US to link the three
US electricity grids — the Eastern, Western and Texas grids.55 The primary
objective is to rid the region, particularly Texas, of its oil dependence.

Across the BBIN countries, several programmes have focused on capacity
building at the national level and implementation strategy at the local level.
In Bangladesh, Grameen Shakti (GS), a not-for-profit organisation under the
micro-financing institution Grameen Bank has made great contribution in
renewable energy, particularly in bringing solar technology to households.56

In Bhutan, a country with surplus hydroelectricity, plans to extend the grid
supply to all villages and is experimenting with micro hydel-power projects
such as the community managed 70kw Chendbji.57 The Druk Green Power
Corporation will begin construction of three small hydropower projects, one
each at Lhuentse, Zhemgang and Haa, with a total generation capacity of 104
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MW.58 In Nepal, the Rural Energy Development Programme (REDP) has
been successful in promoting decentralised energy planning at the district
level and increasing energy access from micro-hydro systems.59 The REDP
operates at three levels. At the community level, activities focus on planning,
implementation, operation and maintenance of energy systems. At the district
level, the focus is on building capacity to plan, manage and monitor the rural
energy development process. At the national level, the attention is on policy
support and coordination.60 In all the mentioned projects, sustained support
from the lending agency, project managed by private institutions, matching
funds provided by the government and minimal dependence on foreign
expertise for the design of small hydro and solar systems are important factors
for the success of the renewable.

The global energy market is dynamic with great diversity of energy sources
development as well as technology setups and investment. Energy efficiency is
a ‘key option’ in transforming global energy systems onto a more sustainable
path. Equally important will be reducing the energy intensity as the BBIN
countries industrialise their economy. To become self-sufficient in energy, wind,
solar and other types of low-carbon energy will remain attractive. The energy
transition has to work on a studied timeline that accommodate both traditional
fossil fuel energy and renewables. In addition, it must focus on conserving
energy and changing the energy mix.
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4
WATER, THE SUB-REGIONAL ENABLER

Himalayas and the Rivers

The Bangladesh, Bhutan, India, Nepal (BBIN) countries are intrinsically
connected to the river systems. This interdependence has been less understood
as the focus of policymakers, traditionally, has remained on borders and
territorial disputes.

The transboundary rivers, fed by glacial melt and precipitation, are critical
to sustainable economy, health, environment, and peace and security. These
rivers are increasingly being impacted by climate change. Studies indicate that
the duration and intensity of the summer monsoon will change resulting in
increased period of dry and wet spells. Heavy precipitation events will increase
the occurrence of floods, river bank erosions, landslides and glacier lake outburst
floods. Further, increased precipitation will lead to increasing sedimentation
thereby affecting hydropower production.1 Construction of facilities to store
excess water and to release it during dry periods bedevils planners, given the
temptation to generate benefits on the one hand and on the other the dangerous
spin-offs. Beyond the economics of water management, including the need
for dams and water storage facilities for economic development, there is the
political reality of fear among lower riparian states, especially over such
structures. Clearly, the hydrology of the region is tied up with economic
development as it is with security and misperception.
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Like many parts of the world, the BBIN is witnessing a periodic interplay
between the geo-physical, the geo-economics and the geopolitical. Policies
and approaches require adequate adjustment and timely response to the impact
of climate change on ecosystems. For example, we know very little about
water and the precipitation pattern and we have never learned to manage it
efficiently. Every time we interact with water, we change it, redirect it or
otherwise alter it. While the territorial perspective of hydrology is a reality, a
better understanding could be gained by viewing water resources as a scientific
enterprise, building on past and present water knowledge and technical reaches
that allow the sub-region to sustainably share the benefits. India’s riparian
position along with its several river integrated development plans will be a key
driver to a riverine BBIN.

The 21st century of risks and vulnerabilities presents a unique context for
water relations. Whether it is reducing risks of climate change or planning
sustainable development goals, water will be central to all. Thinking up new
water regimes will draw cooperative ventures. The idea of a Himalayan scientific
forum to develop scientific knowledge is a forward-looking approach that
will bring in basin countries to monitor, study and collectively find solutions
to the changing water profile of the region. Every riparian actor, upstream
and downstream, is a critical player. India is often viewed as an upstream
player but can equally play an important downstream role in the Brahmaputra
basin. A new water regime, for example, a downstream developer council, can
be strongly considered as a regional initiative.

Why the Water Sector Matters

Water is a critical enabler to economic growth. The stable supply and protection
of water encompassing rivers, groundwater, lakes and wetlands is the backbone
on which a nation moves forward. India’s water resources are a core feature of
BBIN initiatives. Although the attention on India’s water resources has been
realised in the past, policy response has been inadequate and conceptually
weak. Realising the significance of water to support the expected growth rates
of 7–8 per cent over the next decade, India has reset its policy approach.
While acknowledging that the task at hand is daunting, it must, in the same
breath, be stated that the process of abstraction is bold, going beyond water
being merely administered to incorporating other aspects such as the ecological,
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sacred, social, aesthetic and cultural functions. Such attributes were earlier
missing in policy planning, dominated as it was through the complex hydraulic
bureaucracies of engineering, population and territory.

According to the 2011 census, the average annual per capita availability
of water reduced from 1,816 cubic meters in 2001 to 1,545 cubic meters in
2011. Eighty per cent of the water is used for irrigation, with canals and
groundwater extraction, the mainstays of irrigation, reaching their upper limits.
Unsustainable agricultural practices, rampant industrial pollution and poor
urban planning have further reduced the per capita availability of utilisable
water. With more than half of India facing high water stress, farmers, industry
and urban residents will increasingly compete for scant supplies. Estimates by
the National Water Development Agency (NWDA) indicate that to meet the
irrigation potential of 160 million hectares by 2050, up from the current
potential of about 100 million hectares, new strategies will have to be adopted,
especially since India’s population is likely to be anywhere between 1.6 to 1.7
billion by then. Consequently, the country will have to produce some 450
million tonnes of food grains, almost doubling the output in less than four
decades. More crops for every drop will be a vital component of the
development strategy.

India’s challenging hydrology thus calls for a holistic and integrated outlook
that includes its domestic water management as well as the transboundary
nature of water sharing. How has the current government responded to it?
The following sections make an assessment. But before doing so, it will be
useful to understand why the water sector is pertinent to overall progress and
development.

Why and What of Water

Three broad interlinked and interconnected significance of water emerge:

• Economic security is closely linked to water security

Nearly 60 per cent of the population in India is dependent on the agricultural
sector (farmers, landless labourers who work on the farms, small traders),
which itself is heavily dependent on water resources. With increasing stress on
horticulture and floriculture, water consumption in farms is bound to rise.
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With the Indian government’s plan to scale up manufacturing demand
for water from the industry will significantly increase. As mentioned in the
preceding chapter, sectors like food processing, organic chemicals, thermal
and solar energy, steel and mining, and fertilizers will be large consumers of
water.

With increasing urbanisation, demand for water from towns and cities
will rise significantly on a per capita basis; an urban resident uses more water
than a rural resident in India.

Water-related disasters (floods and droughts) cost the Indian economy
significantly; poor communities and women are more impacted by such
disasters than others. In 2015, India accounted for nearly 60 per cent of people
globally affected by floods – of the 27.5 million people affected by floods in
the world, 16.4 million of them were in India. A rising phenomenon in India
are the incidences of urban flooding, which lead to high levels of economic
losses.

• Climate change impact will be greatly manifested in the water sector

India’s river basins, including the large transboundary rivers will be impacted
by climate change in the near and distant future. Climate change will impact
the snow and ice melting patterns as well as the rainfall (intensity, quantity,
monsoon cycle). Such impacts will bring about change in river flows, both in
volume and time.

Farmers will have to adopt techniques in terms of new climate-resistant
varieties of crops, change cropping times and patterns and adjust to new rainfall
patterns and water availability.

Sea level rise and changes in rainfall patterns may affect the saltwater
ingress in coastal areas, thereby threatening the drinking water security of
these regions.

• Inter-state disputes related to water will become increasingly common

In the future, water disputes will only exacerbate with higher demand for
water and increasing uncertainty due to climate change. Within India, inter-
provincial disputes will continue to fester with legal and constitutional
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ramifications. Evolving an efficient and equitable mechanism for water sharing
will test centre–state relations.

The external dimension of water is equally crucial and in the Indian
‘neighbourhood first’ approach, rivers are a catalyst for bi-lateral and sub-
regional cooperation. India and its neighbouring countries share many common
water traits (among several others) – high level of dependence of a large part
of the population and economy on agriculture. Since more and more water is
being utilised, the stage is set for tougher negotiations over the shared water
resources among the South Asian countries. With India sharing rivers with all
its continental neighbouring countries, hydro diplomacy will be a key
instrument in bolstering relations. Reviewing and strengthening the existing
treaties, most notably the Ganga Treaty, formulating new ones (as on the
Teesta and other shared rivers) with Bangladesh and continued water dialogue
with China on the Brahmaputra will help bolster the BBIN initiatives.

Leadership Investment

It is not uncommon for leaders to appropriate rivers as a symbol of power and
a public relations exercise. Mao Tse Tung is a classic case. In the summer of
1966, at the age of 73, a politically weakening Mao entered the Yangtze River
and reportedly swam 15 km in 65 minutes to emerge as the ‘Great Helmsman’,
strong and confident and ready to lead the country once again. This is regarded
as one of the most powerful political publicity, full of symbolism and messaging.
Dr Klaus Töpfer, the German federal minister for environment, in 1988 swam
in the Rhine River to rally the people to stand up against water pollution.
Contrast these to Indian Prime Minister Modi’s statement soon after being
elected from Varanasi in May 2014. He said, “It is my destiny to serve Maa
Ganga.” In significance it was a clarion call for national awakening about the
sorry health of India’s most revered river. Ganga thus becomes the sullied
symbol of all rivers flowing in India and needs a collective will to clean and
rejuvenate it. In a very elementary and functional orientation, Prime Minister
Modi while addressing the Indian community at Madison Square Garden in
New York said, “If we are able to clean it, it will be a huge help for the 40 per
cent population of the country. So, cleaning the Ganges is also an economic
agenda.” The prime minister has repeatedly articulated the challenges and
opportunities that water resources present.
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Water crucially fits into the transformational outlook the prime minister
has envisioned for India. This outlook emphasises on the exchanging of ideas,
encouraging public–private participation and raising the standards of
governance or what the prime minister has often expressed as “overall benefit.”
Two significant crucibles of this water transformation emerge: first, is to see
the complexities ‘not as a state’, to rephrase the title of the acclaimed work by
James C Scott, Seeing like a State, or to put it in another way, to judiciously
involve the state where required and to keep it away where not needed. Second,
to evaluate and re-orient a range of institutional, legal and regulatory
frameworks.

Structural Intervention

Water is a complicated issue with different levels and structures. India, in
recent years, has taken steps to structurally mend and prioritise the water
resources sector. What is significantly different from the past is that the
leadership has water on the political agenda. Over-extraction, encroachment
and uncontrolled pollution were seen as impeding natural flow. Severe
pollution, despite the Ganga Action Plan (GAP) that started in 1986, made
the Ganga’s water unfit for even bathing standards. The Namami Gange was
launched in 2015 to address the shortcomings of the GAP.  While the challenges
of implementation remain, the programme has brought in great enthusiasm
and participation to re-examine the Ganga from an economic, cultural, social
and regional importance.

Responding to new challenges and priorities with time-bound action and
accountability, the current government decided to rename several key ministries
in 2014. The Ministry of Water Resources changed to the Ministry of Water
Resources, River Development and Ganga Rejuvenation (DoWR, RD and
GR) and in 2019 to the Ministry of Jal Shakti. The two earlier ministries,
DoWR, RD and GR along with the Ministry of Drinking Water and Sanitation
are now departments under the Jal Shakti. Both the National Ganga River
Basin Authority (NGRBA) and its implementation wing the National Mission
on Clean Ganga (NMCG) were shifted from the Ministry of Environment,
Forests and Climate Change to the renamed water ministry. In what can be
seen as interdisciplinary and inter-ministerial policy planning, the entire
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functioning of the NMCG has been reconstituted with greater coordination
and support by State Programme Management Group of Uttarakhand, Uttar
Pradesh, Bihar and West Bengal. It was also important to consolidate the
Ganga funding under a single ministry and link about 15 ministries to the
effort to clean the Ganga, including launching an urban river development
front and Ganga Task Force. The budget has been divided into several subheads.
With several anomalies in the earlier GAP implementation, it was important
for the government to infuse new confidence to break bureaucratic lethargy
and corruption.

The Namami Gange has a budget allocation of 10,271 crores for 5 years
(2015–2020). For the year 2020–2021, the allocation was 1,300 crores and
the estimated allocation for 2021–2022 is 1,450 crores.2 The Namami Gange
Mission II has been approved with a budgetary outlay of 22,500 crores till
2026. The policy emphasis is on cleaning and curbing toxic discharges into
the Ganga. In January 2016, the cabinet approved a plan to give the
responsibility of urban sewage management in all the 118 towns on the Ganga
to private and public sector companies instead of municipal agencies and
urban local bodies, as was done in previous attempts to clean the river. The
plan, described as “hybrid annuity based PPP model”, through transparent
bidding process would not only help companies recover their costs but also
ensure profits. In the coming years, it will help create a market for treated
water. By June 2016, all the 118 towns on Ganga have been brought into the
infrastructure roadmap. Clearly, there is considered action on the Ganga and
the water sector overall is showing integrated momentum.

But while the focus is on cleaning and de-polluting the river (nirmaldhara),
decisions on augmentation and continuous flow (aviraldhara) will equally be
critical. This is not easy and will require consultation and cooperation with
the Uttarakhand state and inter-ministerial coordination, especially in the
wake of the Supreme Court directive of 2013 “not to grant any further
environmental and forest clearances to any hydroelectric power project in the
State of Uttarakhand, until further orders.” Rejuvenation of the Ganga is as
important as its cleaning and, therefore, with proper assessment an enlightened
approach has to be established. Accounting, documenting and ground
investigation has to continue.
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It is heartening to note that the Gangetic dolphins, a rare freshwater species,
are now spotted in the Ganga between Kaushambi and Handia, indicating
the improved water quality of the Ganga. Beyond the Ganga cleaning and
rejuvenation, additional money is being allocated to the Ministry of Jal Shakti.
The budget allocation of 6,887 crore for the year 2017–2018 for the ministry
is a sharp rise of 45 per cent as compared to 2016–2017 revised estimate of
4,755.5 crore. This reflects the government’s push for irrigation schemes that
are key for boosting agriculture. However, the implementation process needs
to keep running and for that more diagnosis of the problem is required.

Significance of Inland Waterways

Post-independence, the importance of inland waterways in the stream of
development thinking and process remained much neglected in India. Valuing
the significance of waterways in creating economic wealth, the NDA
government passed the National Waterways Act, 2016. The Act has identified
111 inland rivers and channels as national waterways, up from the earlier
figure of six. Nature has bestowed India with great navigable rivers, but narrow
commercial considerations have prevented state involvement in developing
river navigation, while road and rail enjoy continuous state support. India has
14,500 km of potentially navigable waterways. Calculations suggest that it
costs Rs 1.5/km to carry cargo via road and Rs 1 via rail whereas through
waterways it reduces to only 25 paise/km. In an age of environmentally sound
approaches, trade via waterways leaves a small carbon footprint. It is to the
credit of the NDA government to have realised the great potential to increase
cargo movement on the waterways. The government’s emphasis on
infrastructure development is bound to give a boost to inland navigation.

The emphasis on inland waterways opens opportunities to enhance regional
cooperation on international rivers, particularly the Ganga and Brahmaputra.
With the current government’s receptiveness to river management, it is indeed
a good time to engage with the neighbouring governments on the benefits of
water transport, especially so with Bangladesh. Details of inland navigation
will be explained in an exclusive chapter.
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Basin Approach

India’s revised National Water Policy was adopted in August 2012 and later
approved by the National Water Resources Council. Unlike the earlier policies,
it lays strong emphasis on the river basin/sub-basin as a unit for planning,
development and management of water resources. The basin approach has
huge relevance for the NDA government’s ‘Neighbourhood First’ policy. The
natural water mostly used in the neighbourhood comes from the Ganga–
Brahmaputra–Meghna (GBM) river basin, and India along with Bangladesh,
Nepal and Bhutan share this second-largest river basin of the world.
Interestingly, China is also part of the GBM basin and is a powerful hydrological
player, creating in the process a new space for hydrological engagement. In
the sub-regional initiatives, for example, the 2015 BBIN envisions improved
economic cooperation and connectivity, the GBM basin will be a force
multiplier. Earlier initiatives such as the Bay of Bengal Initiative for Multi-
Sectoral Technical and Economic Cooperation (BIMSTEC) and Bangladesh,
China, India and Myanmar Forum for Regional Cooperation (BCIM) naturally
lead to regional development and integration with rivers as a prime catalyst.
While the BBIN has reached some roadblocks with Bhutan’s Upper House
rejecting the Motor Vehicle Act but by addressing some of the concerns related
to environmental issues that Bhutan has expressed, it is hoped that the initiative
will be back on track. Undoubtedly, the geographical traits of the subcontinent
are fabulous and rivers in South Asia introduce interdependencies as they
criss-cross political boundaries, which can either reinforce or reduce differences.
In Modi’s reconceptualization of the region as a riverine neighbourhood, a
win–win outcome is a possibility.

Settling River Water Disputes

Water disputes have always been managed in a political way in India with no
emphasis on legislation. Constitutionally water is a state subject (Entry 17 in
the State List). Central intervention comes in when there is an inter-provincial
water dispute. The provisions (Entry 56 in the Union List) are clearly laid out
in the Rivers Board Act (1956) and the Inter-State River Water Disputes Act
(1956). But with the approved amendment to the Inter-State River Water
Dispute Act of 1956, the NDA government has decided to constitute a
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permanent tribunal to adjudicate on all inter-state river waters disputes. The
current practice of having a separate tribunal for every dispute that arises has
proved untenable.

With this spirit and forward thinking, the NDA government can do well
to consider introducing a law on groundwater. For long, the legal position on
groundwater has remained fuzzy, and there is no law that explicitly defines
groundwater ownership. It is only customarily accepted that water below the
land belongs to the owner of the land and neither the Land Acts nor the
Irrigation Acts mention groundwater. Having moved forward on various
dimensions of water, it might be a worthy exercise for the government to
initiate discussions on water as a Natural National Resource and thus revisit
various laws and constitutional provisions of water.

Data Generation and Data Sharing

India has always grappled with a severe lack of credible data on water resources,
leading to inflated claims and faulty policies, both domestically and externally.
This is further exacerbated by the secrecy attached to data on transboundary
rivers – this secrecy not only enhances mistrust but also provides an incentive
to national agencies to adopt a lackadaisical approach to data collection as it
will never be used and/or challenged in the public domain. In order to achieve
credible and largely acceptable (as per international norms and protocols)
technical data on water resources and to bolster long-term planning and water
negotiations (international and inter-state), the approved amendment to the
1956 law seeks to create an agency, the National Water Commission (NWC),
to collect and maintain all relevant water data, such as rainfall, water flow and
irrigation area, in each of the river basins of the country. The NWC will
replace the existing Central Water Commission and Central Ground Water
Board, and it will ensure that its water data is always available in an updated
form and does not need to be collected after a dispute has arisen.

Water is wicked as much as it is political. Overall, in terms of institutional
arrangements, revisiting laws and emphasising governance, the NDA
government has responded to the challenges that the water sector presents.
Moving away from discretionary to system-based administration with
transparency and objectivity in decision-making as a hallmark, one can with a
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fair degree of confidence say that water has got its rightful place in the overall
development and regional plans of India.

Lessons of Global Basin Management

More than 45 per cent of Earth’s land area lies within the world’s 263 river
basins that cross national boundaries. These international river basins are home
to about 40 per cent of the world’s people and account for 60 per cent of the
flow in the world’s rivers.3 The Helsinki Rules on the Uses of the Waters of
International Rivers (1966),4 defines an international drainage basin as a
“geographical area extending over two or more states determined by the
watershed limits of the system of waters, including surface and underground
waters, flowing into a common terminus.” However, the UN Convention on
the Law of the Non-navigational Uses of International Watercourses (1997),5

avoids the term ‘basin’, which is replaced by the term ‘watercourse’.

As explained, river basins are important from the hydrological, economic
and ecological points of view. Management of the basins helps to provide
fresh drinking water as well as access to irrigation, hydropower, navigation
and recreational opportunities.6

To manage transboundary river basins effectively, the development and
implementation of joint strategies are essential. Technical cooperation and
information exchange form a good base for building trust and political
cooperation between riparian countries. Multi-sector involvement can broaden
opportunities for cooperation. Furthermore, involving the civil societies and
the public in transboundary management can attract donors to finance
transboundary projects.

Trends in Managing Transboundary River Basins

Transboundary river basins are determined by a diversity of political situations
between riparian neighbours, changing physical/environmental conditions
(precipitation, run-off, etc), and institutional structures (water treaties, river
basin organisations). Political jurisdictions do not correspond to basin
boundaries, thus the challenges for cooperation between riparian states or
provinces. River basin management is often described as “fitting biophysical
systems to political-administrative territories.”7
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Agreements on sharing the waters of international basins are challenging.
Most water treaties ignore issues of water allocation, and the treaties that adhere
to it often allocate water in fixed volumes. Riparian relations are more often
than not embedded within the influential dimensions of historical and political
relations between riparian countries. Power asymmetry on the basins also
influences negotiations. From a realist perspective, agreements on a river basin
are often imposed and shaped along the interests of the stronger party. A
weaker riparian country, in aggregate power terms, is often not in a position
to satisfy its needs or achieve its aim. Resultantly, the desires of the stronger
riparian prevail.

When dialogue or negotiations reach a standstill, or when the existing
treaty or the river basin organisation reaches paralysis, introducing ‘other’
issues, such as trade or the impact of natural disasters owing to climate change,
can potentially re-energise the institutional mechanisms. Likewise, experiences
from other transboundary river basins can equally revitalise and reinstall
confidence in the basin.

A common lacuna or weakness experienced in several transboundary basins
management is the lack of effectiveness for joint management. While basins
are not one size fits all, yet a range of approaches/actions can be studied from
the scaling up of executive powers beyond the riparian states to strengthening
River Basin Organisations (RBOs) as facilitators for water infrastructure and
development rather than just as regulatory bodies for ensuring fair and
sustainable allocation of water among different users.

Monitoring and data sharing are fundamental conditions for
transboundary water management and are a strong confidence builder among
riparian countries. A common feature in many transboundary basin
agreements, particularly in the developing regions, is that the mechanisms for
monitoring and enforcement of data sharing are weak and even while such
mechanisms exist, the implementation is ineffective. This is because sentiments
of territorial sovereignty challenge the sharing of data. States do not want to
lose control and authority over the river. Exchange of data and knowledge
sharing is crucial to understanding the complexity of both the hydrology and
the benefits derived from water. Without such comprehensiveness, it is difficult
to reach an agreement over the equitable use of the water resources of an
international river.



Water, the Sub-regional Enabler 85

The RBOs remain the fulcrum for regional water governance and have
the potential to remain the most effective avenue for basin-wide water-resource
management. Changing political relations, power asymmetry, lack of awareness
and insufficient hydrological data compound the management of waters in
basins. Basin institutions do not exist in isolation and many external events or
politico-economic changes influence their functioning. For example, the food–
energy–water nexus has a strong bearing on basins. The impact of climate
change on resource variability may exacerbate pressure on water. Ecosystem
dynamics are hard to comprehend, are often nonlinear and require adaptive
management. In other words, both basin-based arrangements and wider policies
must remain flexible and capable of incorporating change.

In developing regions where development imperatives are paramount,
strategies for river basin management need to recognise and address the
imbalances in access to water. Learning from developed and affluent countries’
institutional arrangements on river basin management is vital.

Some Basin Case Studies Outside the BBIN

Despite basins and rivers not being the same in physical reality, it is possible
to harvest guidelines and lessons that can be applied to the context of the
South Asian river basins. It is important to have clarity of the context of the
challenges addressed in the case studies without sensationalising the relevance.
A general exploration into the international basins mentioned in the Module,
reveal, or at times fail to reveal, common features, concerns and challenges.
The common feature that emerges from all the basins under study is that
institutions remain an important body for regional water governance and have
the potential to remain the most-effective avenue for basin-wide water-resource
management. The following can be observed:

• While the basins are water abundant, the long-term sustainability of
water resources in the basin is challenged by the competing interests
of energy and agriculture. This stress/conflict requires countries in
the basin to approach water resources management more
collaboratively as well as involve the private sector, non-governmental
organisations and local communities in decisions around water usage.
This is evident in the Mekong Basin. Whereas in the Nile Basin, the
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institutional mechanism is not inclusive, instead it is an outcome of
diplomacy and political arrangements. However, institutions are
evolving in the Nile and bringing in multi-level governance.8 An
instructive lesson is the recent experience on the Yellow River Basin,
where local governance and human–nature interaction helped
overcome massive engineering solutions.

• Extensive hydropower development and climate change-related natural
disasters represent some of the greatest threats to water security in the
Mekong Basin. In the Mekong, new hydropower dams could negatively
impact the basin’s livelihood. However, in the La Plata Basin, Itaipu,
the world’s largest hydro project and a result of a bilateral agreement
between Paraguay and Brazil, helped end a prickly and emotional
border dispute between the two countries.

• Developing mechanisms to adapt to climate change, improving water
and sanitation infrastructure and providing agricultural innovations
that reduce water use that, together with other interventions, are among
the most effective solutions to address water resource challenges.
Creating economic corridors such as the Greater Mekong Subregion,
which was conceived in 1992 between Cambodia, Laos, Myanmar,
Thailand, Vietnam and the two sub-regions of China (Yunan and
Guangxi Zhuang) is an interesting example based on three Cs:
connectivity, competitiveness and community. Similarly, on the
Danube, the waterways and harbours are kept in good condition and
are regularly maintained, ensuring that both the present and future
communities benefit from its offering. If the waterway is not easily
and efficiently navigable, it simply results in reduced market potential
and a loss of revenue.

• The absence of war does not mean the absence of conflict or the
presence of ‘peace’. Similarly, the existence of a treaty or some form of
cooperation over transboundary water does not mean the absence of
conflict. Dispute resolution mechanism or the lack of it within the
treaties governing the shared river basin is an important element of
future water cooperation. In other words, when the rate of change
within a basin exceeds the institutional capacity to absorb the change,
the likelihood of tensions rises. Cooperation between riparian states
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decreases as conditions, political or hydrological, change more rapidly
than institutions can manage. The Nile Basin Initiative set up in 1999
to promote economic integration has worked to ensure cooperation
between the riparian states, particularly to reduce tensions between
Egypt, Sudan and Ethiopia on the construction of the Grand Ethiopia
Renaissance Dam. Egypt realises that it is better to object within the
Nile Basin Initiative than to pull out of it.

Reconfiguring the Hydro-setting: The three R’s

Risks and vulnerability over the growing knowledge on hydrological variability
is driving new thinking and reconfiguring waterscape and, hopefully, in the
process debunking some water myths and shibboleths.

First, is to rethink internal water management policies. Water-related social
risks are higher and can easily lead to internal/societal conflict, which can
then impact external water relationships. Transboundary water management
cannot be successful without an efficiently functioning national water
management policy that includes a good water strategy, a legal framework,
implementation standards and feedback. BBIN states need to relook at their
respective national water policies.

Second, is respecting river treaties. Some of the water treaties that have
evolved in South Asia, including the BBIN, have been a by-product of a
settlement of a larger political dispute. For example, the Indus Waters Treaty
in 1960, which partitioned rivers between India and Pakistan, was the result
of the territorial partition of 1947, and the Ganges Treaty with Bangladesh in
1996 was a water sharing treaty based on mutual accommodation and in the
mutual interest of the peoples of the two countries. The fairness or the
effectiveness and the implementation of such treaties are always subject to the
politics of the time. While these treaties are formally expressions of consensus,
states’ interests and power calculations leave the treaties open to interpretations.
However, these treaties, in midst of contestations, offer the political space for
dialogue and engagement.

Third, the idea of revisiting treaties/mechanisms is based on the upward
knowledge curve of the region’s understanding on water. The existing water
treaties in South Asia are being tested by the growing demand for water,
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competing needs and the backlash of the ecosystem. New upper–lower riparian
dynamics are challenging the existing agreements with increasing pressure to
relook, revisit and reconsider the frameworks and strengthen them in the
context of the hydrological changes. Pressures are also growing to reinforce
some of the effective clauses of the water treaties, such as the role of the ‘neutral
expert’ as defined in the Indus Waters Treaty. Some of the existing treaties lack
joint initiatives for collecting and analysing data and executing prescribed
mechanisms; this can be strengthened. Since all the South Asian treaties have
been bilateral, a movement toward joint basin management with co-basin
countries is a riparian rationality though often political intractability hinders
progress.

India’s Hydrodiplomacy

Critical for India is the fact that diplomatically it must strongly articulate its
middle riparian position. Firstly, to change the perception in the
neighbourhood that India is an upper riparian ‘water hegemon’, as often
expressed by Pakistan and Bangladesh, in spite of the robustness of the water
treaties with them. Also importantly, in an emerging federalisation of India’s
foreign policy with the increasing involvement of the river-border provinces,
the leadership at the centre will have to play a consultative role with state
leaders. It is here that India’s hydrodiplomacy will have a new avatar – a
challenging prospect in times of coalition politics.

Second, to draw China into the South Asia water equation through a
multilateral basin approach, thereby sensitising China to downstream concerns
and upstream responsibilities. Hydrodiplomacy has to be well nuanced and
not always framed in legalistic terms but through managing and engaging
China. This has significant political value when dealing with China over the
Tibetan water resources. The question, however contested it might be, that
China alone cannot be the claimant to the waters in Tibet, gives India the
opportunity to articulate an ecological perspective and resource conservation
principles.

China – the ‘hydraulic empire’ and a supreme upper riparian state –
through its promotion of large-scale and capital-intensive water projects on
some of Asia’s mighty rivers has beleaguered a crescent of lower riparian
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countries from Central Asia, South Asia and Southeast Asia. Far from
restraining itself, Beijing plans to resurrect more hydroelectricity dams on the
Nu (Salween), the Lancang (Mekong) and the Yarlung (Brahmaputra) river
basins. These are not only internationally shared rivers but are also in
ecologically and seismically sensitive areas. China’s blueprint is the reassertion
of an aggressive ‘supply-side hydraulic’ approach of increasing storage capacity
by building dams and reservoirs, water transfer and prospecting and extracting
groundwater.

China will use its riparian advantage as a response to the political
temperature, what in the strategic circle is described as ‘non-confrontationist
aggression’. It suits Beijing to be ambiguous and work on bilateral
understandings rather than multilateral arrangements with its lower riparian
countries. While it has recently upgraded and extended hydrological
information to India, this information still needs to be verified for its timeliness
and correctness. On the Brahmaputra, India’s concerns, now with some
hydrological facts emerging, are not so much about water scarcity as it is
about flood water release in the monsoons. The solutions for Indian planners
are essentially two-fold: to consider, after careful cost-benefit analysis, building
storage dams at scientifically assessed locations and effectively put in place
flood mitigation programmes.

And finally...

We know very little about water and have never learned to manage it efficiently.
Each time we interact with water, we change it, redirect it or otherwise alter it.
While the territorial perspective of the BBIN is a reality, a better understanding
could be gained by viewing the sub-region as a scientific enterprise, building
on past and present water knowledge and technical reaches, which allows the
sub-region to sustainably share the benefits than just the flow. India’s riparian
position will be critical and crucial to this.
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5
HYDROLOGICAL REALITY

Water is a transboundary resource. A large volume of water, over 90 per cent,
crosses international borders. Water treaties and agreements are a result of
bilateral and multilateral understanding and hinge on the cooperative value
of water sharing. Projections of a looming water shortage in many regions
raise critical questions in terms of availability, accessibility and distribution as
well as of equitability and legal acceptability. States will have to constantly
grapple with the rising demand for water and its sustainable uses. It is now a
common national security refrain that a stable supply of water is critical to a
country’s political, social and economic stability.

Framing of water issues cannot be done in isolation. A variety of broader
contextual issues, particularly energy, food and wealth generation, has to be
considered. Also, internal water challenges that states are rapidly going to
encounter will greatly impact transboundary riparian relations. Both these
points help to understand the politico-strategic aspect of water.

Every region now needs to be measured by its impact on water. The World
Economic Forum (WEF) noted in 2011, “Water sits at the nexus of so many
issues, including health, hunger and economic growth...” Water, thus, cannot
be seen in isolation. Further, several studies indicate that the cost of adapting
to the impacts of a 2°C rise in the global average temperature, with a timeline
of 2050, could range from US$ 70 to US$ 100 billion per year. Strikingly,
between US$ 13.7 billion (drier scenario) and US$ 19.2 billion (wetter
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scenario) will be related to water challenges, predominantly water supply and
flood management.1

In the BBIN countries, water is a high priority that includes domestic
water management as well as the transboundary nature of sharing water and
benefits. There are good reasons for this. First, in the future disputes related to
water will become common, and these will only get exacerbated with higher
demand for water and increasing uncertainty of supply due to climate change.
The BBIN countries share a common trait (among several others): a high
level of dependence of a large part of the population and the economy on
agriculture. Other relevant common traits are an inadequate focus on water
use efficiency in all the sectors of the economy, a rising manufacturing base
that demands more water resources and increasing urbanisation that leads to
rising water requirements. With growing water needs and issues of sustainable
water management, challenges to the shared water resources will frequently
emerge, and water diplomacy will be a key enabler. Reviewing and
strengthening the existing Ganga Treaty with Bangladesh and the water dialogue
with China on the Brahmaputra will be critical. So will be the many rivers
that India shares with Bangladesh. Water development and benefits will
continue to be a core element in India–Nepal relations and likewise in relations
with Bhutan.

Transboundary Water Conventions

Water is a transboundary resource. Over 90 per cent of fresh water crosses
international borders, making water a subject of cooperation. That, however,
does not discount the fact that disputes and contestations are inherent in
water relations. In the post-Cold War period of peace dividends and institution-
building, transboundary water resources received emphasis at both political
and technical levels. For example, the Convention on the Protection and Use
of Transboundary Water courses and International Lakes (Water Convention)
was adopted in Helsinki in 1992 by members of the UN Economic
Commission for Europe and it entered into force in 1996.2 Later, in 1997,
the United Nations General Assembly (UNGA) in its 99th Plenary meeting
on May 21, 1997, adopted the Convention on the Law of Non-Navigational
Uses of International Watercourses and invited “states and regional economic
integration organizations to become parties to the convention.”3 Both these
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conventions underline “equitable and reasonable utilization” of water and
outline efforts to “reduce significant trans-boundary impact or no harm rule.”
The 1992 Water Convention obliges the riparian states to enter into
agreements, whereas the 1997 Watercourses Convention recommends that
states conclude specific agreements.

The 1997 Non-Navigable Watercourses Convention is interesting in the
context of South Asia. As per the voting records, the convention was adopted
by a vote of 106 states in favour, 26 abstentions and 3 against. China, along
with Turkey and Burundi voted against the convention. Amongst the South
Asian countries, India and Pakistan abstained and Nepal and Bangladesh voted
in favour but have not ratified it. China, the extra-regional power in South
Asia, felt that the text, particularly the principle of reasonable and equitable
use and the no-harm rule lacked balance and factual basis between the interests
of the upstream and downstream countries. It also voted against the dispute
settlement provisions, which it considered inappropriate. India, a regional
power in South Asia, while abstaining from voting on the convention in the
General Assembly had, along with China, Turkey, Colombia and France, voted
against the dispute settlement provisions in the Working Group.

Some upstream states, including India, were reluctant to surrender their
riparian position or accept as mandatory the submission of disputes to the
International Court of Justice for arbitration. India is often categorised along
with China as an ‘objector’. This is, however, a wrong assumption. India’s
bilateral water resources cooperation predates the 1997 Convention. With
Nepal, it signed the Sarada Agreement (1920), the Kosi Agreement (1954),
the Gandak Agreement (1959) and the Mahakali Treaty (1996). With Pakistan,
it signed the Indus Waters Treaty (1960) and with Bangladesh, the Ganga
Treaty (1996). These agreements and treaties were the result of bilateral
understandings and hinged on the cooperative value of water-sharing and
benefit-sharing.

This chapter explores the increasing interdependence and vulnerability of
water resources within the BBIN at three levels: first, hydrological
interdependencies in terms of uses (consumptive, non-consumptive, rural,
urban, etc); second, exogenous interdependencies, in particular, the impact of
climate change and hydrological alteration; and third, transboundary
interdependencies that relate to inter-state hydrological cooperation.
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It is important to note that the BBIN sub-region, in spite of its rugged
politics, has had a track record of participation towards settling water disputes.
India’s diplomatic and material capability is often seen as being hegemonic by
its smaller neighbours. The hydrological analysis also expands to include China’s
water polices and their impact on downstream riparian BBIN countries.

The BBIN is a hydrological paradox. In some parts of the region scarcity
or portability is critical, while other parts experience floods. Seventy per cent
of the region’s population lives in rural areas and is predominantly engaged in
agriculture. Thus, water is crucially linked to livelihood. The natural legacy of
water in the BBIN is defined by two important features: the monsoon and the
Himalayan glaciers.4 Both these features are being disturbed by climate change,
making the region one of the most vulnerable to climate impact. As a resource
under extreme pressure, water has assumed strategic significance for these
countries. Transboundary rivers, in particular, are becoming an issue of national
security, where foreign policy as well as domestic stability is at stake.

India is the only country that shares the Himalayan rivers with all its
neighbours, thus making it uniquely an upper, middle and lower riparian
country. India’s water relations with Nepal, Bhutan and Bangladesh are an
essential component of sub-regional stability. Undeniably, water is a sensitive
issue as the region’s economy and predominantly rural livelihood depends on
water. More than 80 per cent of the water in the region is used for agriculture.
Many Himalayan rivers are intimately tied up with the issue of territory as the
rivers enter areas where there is contestation. For example, the Brahmaputra is
linked with the India–China border issues. China’s claim on Arunachal Pradesh,
where the Brahmaputra enters India is well known.

As observed earlier, the BBIN countries have enormous hydro-potential,
particularly in Nepal, Bhutan and Northeast India. However, the mountain
kingdom of Nepal has only developed 3 per cent of its hydropower potential.5

Comparatively, India has developed 25 per cent.6 Studies on the climate change
impact on the glaciers suggest that there is going to be an increase in melt-
flow, resulting in regular flooding. Building capacity to store this excess water
and releasing it during dry periods is enormous. This will be more on the
Indus than on the Brahmaputra and the Ganga as the contribution of snow
and glacial melt varies from the eastern part of the Himalayas to the western
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part – glaciers roughly contribute to about 10 per cent of flow in the
Brahmaputra and the Ganga, while they account for almost 45 per cent in the
Indus.7 Beyond the water dynamics, such as dams and storages that are needed
for economic development, there is the political reality of fear and
misperception of lower riparian states over such structures. The hydrology of
the region is not only tied with economic development but also with security.

Hydro-political Lens

The BBIN states are part of intricately connected river systems. This
interdependence has been less understood and often de-prioritised over
conventional and territorial disputes. Ironical in many ways because some of
the major transboundary rivers crossing boundaries in South Asia, for example,
the Indus and the Brahmaputra, are in areas that remain politically contentious.
Moving away from a territorial perspective with unsettled borders, the more
South Asia is viewed as an exponential function – increase in population leading
to a greater demand for food and larger claims for areas of cropland and
volumes of water – the better the hydrological understanding of the region
will emerge. Significantly, planning any water resource utilisation policy will
have to consider the assessment of the impact of climate change in terms of
seasonal flow and extreme events. In both direct and indirect ways, climate
change is related to water as is evidenced through floods, drought and glacial
melt.

From a hydrological perspective, China cannot be ignored from the sub-
regional configuration. Increasingly, China is making its presence felt in the
sub-region and in the process competing directly with India, which considers
the sub-region as part of its integrated development. From a hydrological
position, India is a lower riparian state vis-à-vis China and Nepal, and an
upper riparian state vis-à-vis Bangladesh. India’s middle riparian position, from
a politico-diplomatic perspective, not from a legal position, has not been
effectively articulated. It has concerns over water uses with China and has the
responsibility of sharing waters with its lower riparian neighbours. India’s
middle riparian position increases its dependency on headwaters of river sources
such as Indus, Sutlej and Brahmaputra, which originate in the Tibetan plateau,
and increases the pressure of sharing with its downstream riparian, Bangladesh.
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Of the nine major tributaries of the Ganga that flow in from Nepal, the three
principal tributaries Karnali, Gandaki and Kosi rise from Tibet.

‘Asymmetric power’ and ‘power parity’ governs the river basins – on the
Ganga–Brahmaputra–Meghna (GBM). The hegemonic reference point cannot
be ignored with China and India being the states with substantial concentration
of material capabilities in the river system. Importantly, such assessment also
differentiates a hegemon that is generous and benevolent from one that is
aggressive or predatory. Since China is the supreme upstream country with no
formal river sharing agreement or treaty with its neighbours and India, a middle
riparian, with a number of water treaties with its neighbouring countries, a
hegemonic analysis would suggest that China exhibits a negative hegemonic
role on the waters as compared to India. In fact, the hegemonic analysis would
place India in the category of a generous hegemon.

Another important feature that each individual state in the BBIN must
consider is to integrate and harmonise external water policies with internal
water resource management. Such an approach would require treating river
systems, particularly the GBM, in a holistic way and reorienting hydro-
diplomacy on a multilateral basis than just a bilateral format. This would
entail a shift from ‘sharing waters’ to ‘sharing benefits’. Ecological considerations
should be the overarching perspective as it would allow a far greater
understanding of the impact of climate change on water resources. In the
past, the dominant perspective was engineering and economics, now the
emphasis should be on ecology and climate change. Keeping the principle of
just and wise use of water, sensible riparian policies in the BBIN can be framed,
and this also includes China’s effective participation.

The BBIN states will have to juggle competing and conflicting water-
energy concerns, yielding a set of difficult consequences. A “perfect storm” of
natural resource shortages by 2030 has already been predicted.8 These sets of
critical drivers will present difficult-to-manage outcomes and will reinforce
each other as never before. First, as population grows, competition for water
and energy will correspondingly increase. Increasing demand for food grains
will claim larger areas of cropland and greater volumes of irrigation water.
Second, with the risks that climate change attaches, water and energy will be
subject to various stresses and strains. Clearly, for BBIN countries food security
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cannot be achieved without water security. India, for example, feeds 17 per
cent of the world’s population but only has 4 per cent of water. Together
Bangladesh, Bhutan and Nepal have 2.50 per cent of world population. Except
for Nepal and Bhutan, the per capita water availability is rapidly declining in
India and falling in Bangladesh below the world average. For the year 2025, at
a projected population of 1.44 billion, the water availability in India will be
1,341 cubic meter/person/year.9

The hydropolitics of the sub-region will also be defined by Tibet’s water
resources, which raise controversial questions. Should China alone be the
claimant to the fate of the waters in Tibet? China has rampantly exploited all
the rivers from the Tibetan Plateau. Lower riparian countries’ concerns and
international attention to defining vital resource as ‘commons’ would be
significant in preserving and sharing the waters of Tibet.10 While such
redefinition is politically sensitive, as it clashes with national jurisdiction, it
nonetheless, merits attention keeping in mind future water requirement of
the lower riparian BBIN countries, including the countries of Southeast Asia.
International laws on allocating water within a river basin are difficult to
implement and often contradictory. The 1997 UN Convention on the Non-
Navigational Uses of International Watercourses requires watercourse nations
(Article 5) to participate in the use, development and protection of an
international watercourse in an equitable and reasonable manner.11

The rapidly changing Himalayan hydrology will require genuine
willingness of states to engage in greater river basin cooperation. However,
China, the upper riparian, has taken unilateral actions to secure resources and
territorial sovereignty. The lower riparian states extending from Afghanistan
to Southeast Asian countries can consider a lower-riparian coalition and show
hydro-solidarity to overcome China’s excessive water utilisation in Tibet. It is
of existential importance to draw China into a water dialogue and evolve new
mechanisms and approaches to solve transboundary water issues.

Several questions then arise in assessing future water challenges and risks
in the region. How would the current conditions and projections regarding
the melting of glaciers in the Himalayas impact downstream ecosystems? How
would China and the construction of dams on the rivers from Tibet effect the
water situation in India, and how that, in turn, would affect the neighbouring
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countries, particularly Bangladesh? How can a mechanism for harmonisation
of interests amongst all South Asian countries sharing common rivers through
a joint development action be achieved? Can the Tibetan Plateau be defined
as a global transnational resource? Can an impending water crisis drive South
Asian countries to create a new means of consultation and data-sharing among
public and private stakeholders?

Riparian Treaties

Before evaluating the river water treaties it is essential to know that there are
two types of water in question: big water and small water. Drinking water and
water for domestic services, which is about 10 per cent of the water needed, is
small water. The big water concerns the production of food, almost 90 per
cent, and is crucial to states and central to the treaties – water for irrigation,
dams and hydroelectricity production.

River treaties in the BBIN reflect a measurement of cooperation and offer
states a structure to coordinate actions. There are various propositions that
govern river treaties, particularly those that are bilateral in nature for example,
freshwater scarcity motivates cooperation.12

The basis for any river water treaty is to continuously find an equitable
approach for meeting vital human needs. Water treaties in South Asia are also
a barometer to gauge state behaviour and the political climate. It raises a few
interesting observations: to what level does changing political climate effect
existing treaties? Does signing of river water treaties lead to more cooperative
ventures between the concerned riparian countries and thereby enhance the
overall peace environment in the region? Is the negotiation process that precedes
the signing of a treaty a final solution or only a provision that temporarily
conceals the claims and counterclaims and the real and perceived fears of the
riparian states (particularly the lower riparian states)? Do ‘the real and perceived
fears’ lead to non-compliance of the treaty with an overriding ‘militarised’
approach in which the ‘possession’ of water is determined unilaterally? And
finally, what are the linkages and trade-offs associated with transboundary
waters?

River water treaties are time-specific and are a translation of a political
will at a particular time and cannot be viewed in terms of finality. As the lives



Hydrological Reality 99

and livelihood of people exponentially grow around the river basin, so does
the demand for and consumption of water. The efficacy of treaties between
the riparian states will always be tested, if not completely severed or abrogated.
In South Asia, the following broad characteristics define water treaties:

(1) River water treaties are both ‘rights-based’ and ‘needs-based’. The
former is dominant during negotiations. In the post-treaty period,
issues are more ‘needs-based’. This is why water treaties in in the BBIN
have to cope with the changing ground realities.

(2) Both the upper and the lower riparian states have stakes in the
continuation of a treaty, and non-water linkages play an important
role. The upper riparian state in most cases is a strong military power,
which leaves the lower riparian state to seek non-military means thus
making linkages a crucial component of a treaty. Such linkages or
tactics to ‘enlarge the pie’ particularly include political concessions.
In the domestic settings of Bangladesh, water is staged as ‘victims’ vis-
à-vis India.

(3) A third-party role is critical to water agreements. First, to help initiate
a cooperative framework on the shared water basin and then to
financially assist in the projects. A third-party role is an attractive
mechanism for lower riparian states to enter into a treaty arrangement
as it offers space for third-party intervention/adjudication of disputes.
The Indus Waters Treaty came into effect through the mediation of
the World Bank. The BBIN countries do not have a third-party
involvement.

(4) While a ‘rights-based’ to ‘needs-based’ approach defines river water
treaties, a dispute resolution mechanism in existing treaties will play a
very important role. However, it would need strengthening with new
hydrological knowledge. With the growing importance of ‘river
watershed management’ and with easy availability of new monitoring
technology, an entirely new set of enforcement mechanisms can be
structured and infused into the treaty with lasting value.

River equation between India–Bangladesh

Fifty-four international rivers, which are part of the GBM basin, are shared by
India and Bangladesh. Cooperation on the management of the common river
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basins has a healthy past with the Ganga Treaty in 1996. In fact, the best
practices of the Ganga Treaty and their robustness can act as a good example
to resolve other longstanding water issues and to find common ground to
cooperate on other common rivers. Based on the principle of accommodation,
the two countries have past experiences and lessons for evolving future water
mechanisms if not treaties. According to the Joint River Commission (JRC)
of Bangladesh, “The Ganges, the Brahmaputra and the Meghna river systems
drain a total catchment area of about 1.72 million sq km through Bangladesh
into the Bay of Bengal. Out of this large catchment area, only 7 per cent lies in
Bangladesh. The other co-riparian countries are India, Nepal, Bhutan and
China.”13 There can be no further explanation in not considering cooperation
on shared rivers that form the lifeline of food and commerce between the two
countries. On the Ganga, issues connected to the flushing of Kolkota port,
providing drinking water to Kolkota and ensuring that Bangladesh gets its
legitimate share of water were resolved through the Treaty and water sharing
in the lean season was determined. The Farakka project goes back to the British
time when a barrage was planned and several studies were instituted to find
the value of such a structure. Like many water projects, the Farakka project
also failed to find a consensus.14 Between 1957–1960 when the Indus waters
was being negotiated and then after when the Treaty was signed, India and
Pakistan held four meetings to resolve the issue of Farakka. Finally in 1968,
with Pakistan politically involved in East Pakistan, the Farraka issue went into
cold storage and reopened with the creation of Bangladesh.

To resolve the issue, the two countries (India and Bangladesh) established
a JRC in 1972. On April 21, 1975, a limited agreement spanning 49-days was
signed, allowing the JRC to study the Farraka barrage and determine the
quantum of water to be shared during the lean season. With the political
situation deteriorating within Bangladesh and the unhealthy impact on the
overall relations with India, no long-term agreement could be discussed. Like
on the Indus with Pakistan raising its concerns internationally despite the
Permanent Indus Commission (PIC), Bangladesh also internationalises water
issues with India. Before the 1996 Ganga Treaty in 1996, two interim short-
term agreements in 1977 (with a guarantee clause of 380 per cent share), a
memorandum of understanding in 1982 (without any guarantee clause) and
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a 1985 agreement (burden sharing clause if the water level falls below 75 per
cent of the standard flow) was signed.

The profile of the Ganga and its tributaries and their changing course and
seasonal variation contributed to the difficulties in reaching an understanding.
Soon after the Ganga Treaty was signed, a first review was undertaken to
observe its functioning. Slowly the confidence of the Treaty’s functioning grew
between the states, particularly in Bangladesh. After the first review it was
agreed that further reviews should happen after a 5-year period, and keeping
in mind the lower riparian’s concerns stated that 90 per cent of Bangladesh’s
share will be guaranteed in case of any future disagreement over the Treaty.
Unlike the Indus Waters Treaty dispute resolution mechanism, the Ganga
Treaty is bilateral in its resolution with no international arbitration. This format
will be tested when in 2025 the two countries will start negotiations on the
extension of the Ganga Treaty. Whether the Treaty will provide the suitable
framework for future treaties on other significant rivers between India and
Bangladesh or will fear and lack of trust act as an impediment to the water
relations is yet to be seen. Issues over India being a water ‘bully’ and ‘unfair’
will inevitably come up despite the rather generous water agreement that
prevails. The water issue will be in the realm of perception, which has to be
handled with care and sensitivity.

Climate Change Impact on the Hydrology

The Himalayas which are the subcontinent’s principal water tower has a
monsoonal climate. The rainfall is seasonal, received in three months and the
intensity is concentrated in a few weeks. Precipitation varies from very low
(100 mm or less) in the extreme west to very heavy (11000 mm or more) in
the extreme east.15 Correspondingly, conditions vary from arid in the west to
very wet in the east. The subcontinent is straddled by two very large river
systems: the Indus in the west and the GBM in the east.

It is being fast established that the Himalayan hydrology will be one of
the critical frontlines in the global battle against climate change and water
scarcity. The Himalayan mountain system is of crucial importance to the river
system of South Asia not only in terms of influencing the monsoon but also in
terms of the glaciers, which are the source of many of the great rivers in Asia.
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Initial findings on global warming, though still being researched, indicate
increased precipitation in some areas to increased variability of precipitation
in others. Changes in precipitation and evapotranspiration will greatly influence
groundwater recharge. The expected decline in glaciers and snowfields will
affect the flows of rivers. A wait and watch policy for clear evidence may not
be prudent. Whereas a precautionary approach and alertness to possible changes
is wise.

Geologists often regard all the Himalayan rivers, including those
originating from Tibet, collectively as the “circum-Himalayan rivers.”16 The
impact of global warming and climate change, as studies indicate, will gradually
shrink glaciers, resulting in decrease of water runoff in the long-term. In the
short-term, earlier water runoff from glaciers when combined with seasonal
rains can result in flood conditions.

Over the next 20 years, perceptions of a rapidly changing ecosystem may
prompt nations to take unilateral actions to secure resources and territorial
sovereignty. Any willingness to engage in greater river basin cooperation will
depend on several factors, such as the behaviour of other competing countries,
the economic viability and other interests that states are reluctant to either
compromise or concede.

The risks and uncertainties over the impact of climate change on water
resources are potentially high in many South Asian countries. For example,
Bangladesh, given its location and geography is extremely vulnerable to any
variations in water flow. Bangladesh, geographically speaking, is in a double
trap. While on the one hand rivers flow in, making it increasingly water
dependent, on the other hand it is witnessing sea-level rise. According to a
modelling study, the mean global temperatures for Bangladesh may rise by
1.5–1.8°C by 2050 and correspondingly sea levels may rise by about 30 cm,
accompanied by an increase in annual rainfall.17 For India, a middle riparian
state, decreased snow cover will affect the flows in the Indus, the Sutlej, the
Ganges and the Brahmaputra, all originating from Tibet. Seventy per cent of
the summer flow of the Ganges comes from the melt water and thus can
potentially impact the agriculture sector. Studies indicate that each degree
Celsius increase in the global mean temperature would, on average, reduce
global yields of wheat by 6 per cent, rice by 3.2 per cent, maize by 7.4 per cent



Hydrological Reality 103

and soybean by 3.1 per cent.18 India’s National Communications (NATCOM)
has projected a decline in wheat production by 4–5 million tonnes with even
a 1°C rise in temperature. India’s wheat production, due to an exceptional
heat wave, is projected to have declined nearly three per cent in the 2021–22
crop year. In March 2022, India recorded its warmest month in 122 years and
temperatures observed in April were the fourth highest for the month in 122
years.

Enhancing Basin Cooperation

Changing water conditions in terms of quality, quantity and uneven
distribution will be a growing concern. Unheeded it can impact relationships
at the inter-state level (between states) and equally contribute to tensions at
the intra-provincial level (within states). Much of policy understanding on
water has been narrowly framed on the principle of ‘water management’ that
entails manipulation of water for specific uses through water-based projects.
A more comprehensive protection, development and utilisation of water
resources, including both the surface and underground, needs to be developed
at the national, bilateral and basin-level. This would mean a shift to a more
rational and integrated ‘water resource management’ that treats water bodies
as one hydrological unit and embraces in the process the ‘conjunctive use’ of
both surface and underground water resources and their sustainable
development.19

The GBM will have to be looked at as a river system, treating it holistically
and reorienting hydrodiplomacy on a multilateral basis.20 This would entail a
shift from not only ‘sharing waters’ but also ‘sharing benefits’, linking together
natural sciences, politics and policy. Ecological considerations should be the
overarching perspective. This would easily allow a far greater understanding
on the nature and impact of climate change on water resources. In the past the
dominant perspective was engineering and economics, now the emphasis
should be on ecology and climate change.

The challenge for India, as the central riparian state in the region, will be
to imbibe hydrodiplomacy in its regional approach; not an easy task as India’s
diplomacy has traditionally been bilateral rather than multilateral.

The BBIN countries have had a remarkable history of water treaties but
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the strains on these treaties are beginning to show with changing consumption
pattern and impact of climate change. Countries share common water concerns:
disturbing inefficiency and wastage along with rapid pollution. The urban
areas and lopsided urban planning have largely failed to take into consideration
protection of the water resources. The irrigation system and new water projects,
which earlier ignored ecological consideration, efficiency and human
insensitivity in terms of displacement and rehabilitation need a complete
turnaround. The role of enforcement and monitoring agencies such as the
Environment Impact Assessment (EIA) needs to be effectively enforced in
respective countries. The purposeful participation of the civil society will be
equally crucial for greater awareness and balance of development and water
resources.

Water concerns in the BBIN specifically relate to sharing waters in the
lean period and augmentation of flow. Hydropower generation and distribution
has its advantages but equally creates concerns for downstream-riparian
countries. Flood forecasting and control is a vital part of basin cooperation in
which timely intervention can save thousands of lives and material damage.
Navigational benefits, much overlooked, needs an emphasis. All these specific
issues suggest a just and wise use of water through a basin-wide approach. A
forward movement would include a combination of structural and non-
structural measures. Dams or reservoirs and storage at geological-suited
locations are part of structural planning. Non-structural polices include sharing
hydrological data and information, setting up monitoring systems to study
flow changes and joint study on glaciology and watershed management.

While the BBIN countries have good experience in bilateral water treaties,
basin cooperation and management are yet to mature. There is plenty to learn
from the experiences of river basin organisations, such as the Mekong River
Commission, the Nile Basin Initiative, the Rhine Basin Cooperation and the
Danube Basin Management Plan. These basin approaches, despite being of
economically and politically disparate countries, underscore the importance
of shared interests and of sharing the benefits.

There are practical reasons for multilateral engagement on river-basin
issues, which cannot be achieved through bilateral means as it does not factor
the negative and positive externalities.21 For example, construction of reservoirs
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for multipurpose uses such as irrigation, flood control, hydropower and
navigation in the GBM basin concerns the interests of all the basin countries
– Nepal, India, Bhutan and Bangladesh – and benefits to all can be achieved
only through multilateral cooperation. The multilateral approach helps to
reach a lasting and meaningful agreement through greater levels of
participation.

On the other hand, single purpose storage projects only for the interest of
one basin country hardly makes economic sense and is less attractive. Any
structural intervention will need to fuse technical, social and environmental
knowledge of all the basin countries. For example in the GBM, Nepal has the
potential to supply hydroelectricity and release water from storages to India as
well as Bangladesh, while India can help navigation and transit facilities, grant
money and expertise for hydro projects to Nepal. Likewise, with Bangladesh,
India can assure minimum flow and in return Bangladesh can permit navigation
and transit access to India and to Nepal Hydropower cooperation is an
important feature of India-Bhutan bilateral relations. Bhutan supplies
hydroelectric power and water storage benefits to India, and in return the
latter provides money and technical expertise to Bhutan. Since the first
hydropower agreement (Jaldhaka project) was signed in 1961, a series of
agreements have over the decades come about. All these reciprocal activities
are done in one basin with co-riparian states by sharing equitable benefits and
not just water itself. Countries in South Asia will have to increasingly come
together and equitably allocate the benefits derived from water that will lead
to a win-win, integrative basin-based negotiation and not focus on water to be
divided – a zero-sum, rights-based approach.22

Navigation is one area in river dynamics that has been overlooked by over
emphasising on hydro projects, particularly in Nepal. Navigation will have to
take a central role in the development process of the basin countries.

Much of India’s water relations with Nepal have been hydro-power centric
and despite the political and financial investment not much has been achieved.
Nepal, a landlocked country, can benefit hugely through river links with the
inland water transport network of India and Bangladesh. The rivers’ course
can allow Nepal access to the ports of Kolkata in India and Mongla in
Bangladesh.
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Another area that requires strengthening is flood forecasting and early
warning. While there is cooperation between India and Bangladesh for flood
mitigation since the devastating floods in Bangladesh in 1988, more scientific
assessment and technological monitoring will be required. Again, from a basin
perspective, all the basin countries will have to evolve a mechanism to share
water-level and rainfall data correctly and constantly. These regional
cooperation are non-structural management measures and will also have to
include China more actively. China has been transmitting data on the
Brahmaputra to Bangladesh since 2006; with India also, through an MoU in
2002, it provides water flow information and hydrological data on the
Brahmaputra. However, there is still significant scope for strengthening the
existing cooperation and extending it further in a regional perspective.

To sum up, the combination of rising population, increased urbanisation
and rapid economic growth compounds the challenge of securing water in the
future. South Asia, with a heavy population density and worrying per capita
water availability will undoubtedly face mounting challenges, both internally
and externally. The interconnection of climate–water–energy is crucial,
and if not framed sensibly into respective state polices, the cascading effect on
food production, livelihood and migration will impact the region’s political
stability.
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6
CHINA FACTOR IN LOWER BRAHMAPUTRA BASIN

Riparian Equations

Rivers, the great carriers of freshwater, are complex natural realities. At one
level, particularly when they criss-cross political boundaries that are intensely
competitive, they lead to contestations and unwanted outcomes and, at another
level, they create cooperative pathways of water sharing and benefits with a
possibility of larger political goodwill. Without emphasising on ‘water wars’
or overstressing the norms and principles of ‘equitable utilisation’, the ‘no-
harm rule’ and ‘restricted sovereignty’, there are several river hotspots, such as
the Nile, the Jordan, the Euphrates–Tigris and the Indus, that can set up an
inherently combative relationship amongst its basin countries. The Yarlung
Tsangbo–Brahmaputra Basin can potentially fall in this category. The lower
part of the basin constituting Bhutan, India and Bangladesh continues to be a
source of cultural and economic engagement, providing livelihood to almost
130 million people in the basin. There are three major challenges, commonly
described as 3Is, being faced by the Yarlung–Brahmaputra Basin: information,
investment and institution. Hydrological information is important for water-
related decision-making; investment is critical for water development projects,
generating livelihoods, developing early warning system and joint research;
and institution-building at basin-level is needed for knowledge generation
and ‘common vision’. Collectively, the 3Is can help build trust and confidence
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not only amongst the lower riparian states but also amongst all relevant
stakeholders.

From time to time, water emerges as a contentious issue between the
sharing countries on the Brahmaputra Basin, particularly China and India. As
riparian neighbours, the two are part hydrological owners and part technical
users of the Yarlung Tsangbo–Brahmaputra Basin. No international river basin
can match such a powerful interface of two dominant global actors who
compete, contest and, at times, cooperate. While China is in a unique position,
given its upstream geographical location, to unilaterally secure its water supplies,
India, as the downstream partner, is strategically hindered, if not completely
impeded, by Chinese upstream water development projects. Moreover, as the
Brahmaputra meanders into Bangladesh and becomes the Jamuna before
draining into the Bay of Bengal, India carries the added responsibility of
ensuring that Bangladesh is not disadvantaged. The middle riparian position
that India finds itself on the Brahmaputra presents a unique challenge to its
sub-regional diplomacy. Further, the Yarlung Tsangbo–Brahmaputra, despite
its massive basin expanse and as the fifth-largest river in terms of volume,
remains ungoverned with no permanent agreement or treaty. There, however,
exists a non-permanent mechanism for hydrological data sharing that is
contractual, limited in scope and non-binding.

To recall, in 2002, India had entered into a memorandum of understanding
(MoU) with China for a period of five years on the provision of hydrological
information on the Brahmaputra during flood season. Information related to
the water level, discharge and rainfall at three specified stations – Nugesha,
Yangcun and Nuxia – from June 1 to October 15 every year, was utilised in
the formulation of flood forecasts by the Central Water Commission. This
arrangement ended in 2007. A new MoU with the same provisions and with
a validity of another five years was signed in 2008.Meanwhile, in April 2005
another memorandum was signed for the supply of hydrological information
with respect to the Sutlej (Langquin Zangbu) in flood season for a period of
five years and was subsequently renewed in 2010, and again in 2016.1 Clearly,
and as can be observed, China does not want a permanent mechanism on
water sharing with India. By reviewing and renewing the MoUs on the
Brahmaputra and the Sutlej, Beijing dictates the proceedings as an upper
riparian state.
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Further, in November 2006, during President Hu Jintao’s visit to India, it
was agreed to set up an expert-level mechanism (ELM) to discuss wider
cooperation beyond the flood season hydrological data for emergency
management. Subsequently, a joint ELM was constituted at the joint-secretary
level.2 The ELM meets once a year, alternately in Beijing and New Delhi, and
essentially focusses on the exchange of hydrological information and on the
smooth transmission of flood season hydrological data. Though limited in
scope, it can form the base on which future water cooperation can be developed.
This, however, remains a long shot given the current political climate.

One can also recall that during the visit of the Chinese Premier Li Keqiang
to India in May 2013, serious time was spent discussing water issues. India’s
proposal of a joint mechanism for better transparency on the dams being
constructed on the Yarlung Tsangbo failed to elicit a clear commitment from
China, but it extended the MoU for another five years stating, “China will
provide to India twice a day [earlier it was not specified] the hydrological data
of the Brahmaputra River in the flood season between June and October.”3

The scope of cooperation was expanded by signing a new MoU in “ensuring
water-efficient irrigation.”4 Later, in October 2013, when the Indian Prime
Minister Manmohan Singh visited Beijing, an MoU on ‘Strengthening
Cooperation on Trans-Border Rivers’ was signed. It laid out the specificity of
hydrological sharing. “Hydrological information of above-mentioned stations
[Nugesha, Yangcun and Nuxia] will be provided to India within 30 minutes
after 08.00 hrs and 20.00 hrs in Beijing Time (05.30 hrs and 17:30 hrs in
Indian Standard Time) from May 15 to October 15 each year [earlier it was
June 1 to October 15]. The Chinese side also agrees to provide hydrological
information if water levels of above-mentioned stations are close to or reach
warning water levels in non-flood season.”5 Interestingly, the Chinese gave a
cost breakdown for the hydrological information that India received. “The
Indian side will transfer payments to the Chinese side amounting to RMB
850,000 by US dollar (convert RMB Yuan into US dollar according to exchange
rate of pay-day) at the end of every April within the period of validity of the
present Implementation Plan.”6

These mechanisms apart, any hydro-relations with China cannot ignore
the border stand-offs. Beijing is notoriously known to mix ‘compliance’ with
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‘intimidation’ – what Antonio Gramsci termed ‘a mix of force and consent’.7

Amid the Doklam stand-off in 2017, China had withheld data on the
Brahmaputra and Sutlej. The spokesperson of the Ministry of External Affairs
had observed then, “China normally shares the hydrological data with India
during the period May 15 to October 15 every year. But this year it has not
shared the data so far.”8 The spokesperson, however, did qualify this by saying
that it would be ‘premature’ to link the Doklam incident with China’s failure
to share the hydrological information.

That said, military face-offs and political tensions with India can allow
China to turn a blind eye to the existing water mechanisms or even disband
them altogether. The riparian relations between the two countries will
increasingly be influenced by the prevailing political dynamics and strategic
considerations or what analysts describe as a ‘hydropolitical security complex’.
In this security complex, factors such as availability, distribution, quality and
competing uses will not only contribute to regional water insecurity but also
influence peace and stability in Asia.9 It is also becoming clear that water
cannot be understood in isolation from a variety of broader contextual issues
– particularly food and energy security, as also wealth generation. The internal
water challenges that both India and China face will also greatly impact the
transboundary water relations.

Yarlung Tsangbo–Brahmaputra Profile

Bestowed with enormous glaciers and alpine lakes, the Qinghai–Tibetan
Plateau, the ‘rooftop of the world’, is the location of the Yarlung Tsangbo–
Brahmaputra River Basin. The meandering river traversing a large geo-
morphological territory links China (Yarlung Tsangbo), India (Brahmaputra
and Siang), Bhutan (through tributaries) and Bangladesh (Jamuna), eventually
drains into the Bay of Bengal. The river carries around 138 million litres, or
364 million gallons, of water during flood season, which is more than one-
and-a-half times that of the Amazon River.10 With varied territories, differing
perspectives and an estimated 625 million people living in its basin, the Yarlung
Tsangbo–Brahmaputra acquires a set of challenging approaches and multiple
pressures to manage it. Climate change evidence suggests that in the next
30years, the river’s ability to support the basin-dependent population will
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drop by 30–40 million people, even as the population of the area is expected
to nearly double.11 And, as earlier mentioned, the absence of a bilateral or
multilateral water management accord raises serious concerns for regional
stability and only serves to increase the potential for tension over water
resources.12

Facts indicate that China’s hydrological position is one of upper-riparian
supremacy. According to the Ministry of Water Resources, China shares more
than 50 major international watercourses with its downstream riparian
neighbours, which include 13 directly bordering countries and three closely
neighboured countries.13 It is interesting to note that approximately less than
1 per cent of water comes from outside China’s territory, while the volume of
surface water flowing out of China is about 730 bcm (billion cubic meters)
annually.14 India alone receives nearly half of all river waters that leave China,
or 48.33 per cent. This translates to about 354 bcm of water flow into India
from Tibet, of which the annual average flow in the Brahmaputra is 78.10
bcm.

Often less emphasised is the fact that India is a multi-river dependent
country with the Brahmaputra on the east, and the Indus and the Sutlej on
the west. Thus, the country’s riparian relations with China are exceptional
and critical. While China has no water sharing treaties/agreements on its
transboundary rivers, India, on the other hand, has entered into water sharing
treaties with its lower-riparian countries – Pakistan (Indus Waters Treaty of
1960) and Bangladesh (Ganga Treaty of 1996). China’s per capita water
resources in 2013 was just over 2,000 cubic meters with an overall water
availability at nearly 2.8 trillion cubic meters.15 The average annual per capita
availability of water in India as per the 2011 census was 1,545 cubic meters,
with utilisable water resources of only 1,123 bcm.16 While both China and
India are currently in the high water stress category, it is projected that by
2040 both will be in the top 50 water scarce countries.17 Currently, both
countries face wide-ranging challenges, including deteriorating water quality,
uneven distribution of water resources in volume and time and inefficient
utilisation. The critical difference between the two is that while China is far
more water secure, India receives a large portion of its water from outside its
territory and is, hence, water dependent. The hydrological equation gives China
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a huge strategic advantage that can be translated into political leverage and
bargaining with India.

China’s Legacy of Hydro-control

Rivers are not only territorial, but also symbolise status political supremacy.
The history of the Chinese civilisation is, in many ways, a history of hydraulic
engineering, canal-building and water conservation. Mao Zedong, one of the
most enigmatic personalities of the 20th century, established the People’s
Republic of China in 1949 and transformed it into a modern, industrialised,
Socialist state. In 1950, Mao issued a directive, ‘the Huai River must be
harnessed’, that entailed constructing a new route from the river to the sea in
order to mitigate flooding. It was an audacious plan, but for Mao it was a
“triumph of political mobilisation over seemingly overwhelming obstacles”,18

or, as he would often state, “nature is an enemy that had to be beaten” and
that “man must conquer nature.” Systematically, since 1950, Mao’s leadership
created a hydraulic society, with control of water supply for irrigation as the
basis of the Chinese mode of production and of a powerful, exploitative
bureaucracy.19

Some historical narration suggests that Mao had first come to Tibet in the
1930s as part of the Long March of the Communist revolutionaries, who
were on the run from the advancing Kuomintang troops. And as the narration
goes, Mao returned to China wearing “Tibetan clothing and disguised as
Khampa traders.”20 In 1949, after a string of military victories against Chiang
Kai-shek’s nationalist party, Mao proclaimed the establishment of the People’s
Republic of China. In 1950, the Communist regime ‘invaded’ Tibet with its
natural resources and strategically important border with India. The Chinese
Communists, projecting themselves as modernisers sold to the pre-
industrialised Tibetan society scientific and technological progress, while
intimidating them with military might. Of course, the official Chinese
historiography describes the resolution of the ‘Tibetan question’ as a ‘peaceful
liberation’.

Having established authority over Tibet, what Mao referred to as a ‘British
colony’, he soon started admiring his new territorial acquisition and gloated
over the mighty rivers flowing from the landscape. In 1952, Mao made a
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seemingly innocent but purposeful remark: “... the south has a lot of water,
the north little.... If possible, it is okay to lend a little water.”21 Since then, the
Chinese establishment has unveiled major water development projects to
establish control and authority over the Tibetan watersheds. This spawned a
whole breed of Chinese leadership who think hydrologically and understand
the strategic value of the rivers flowing from Tibet.

In contrast, India never weighed the significance of Tibet’s water and when,
in 1954, the then prime minister, Jawaharlal Nehru, signed the Panchsheel
(Five Principles) Treaty forfeiting all the British inherited extra-territorial rights
and privileges, Chinese control of Tibet became unhindered.22 Nehru failed
to understand the outcome of his actions and his famous statement in Calcutta
after his return from Beijing in October 1954 that “the people of China do
not want war” was proven gravely wrong. Mao created a cult of personality to
legitimise his rule and quickly realised that without the control of the Tibet
massif, China’s unity and power would be overturned – and had it not been
for Tibet, China would not have been the world’s most independent riparian
country. In fact, Beijing’s total control over Tibet in effect is its ‘total’ control
over the water resources.

Tibet: A Water Tower

The Tibetan landscape, which forms part of the Hindu Kush Himalaya (HKH)
region, is a storehouse of freshwater and serves as the headwaters for many of
Asia’s mighty rivers including the Yellow, Yangtze (in mainland China),
Mekong, Brahmaputra, Salween, Indus and Sutlej (transboundary) rivers.
Tibet’s water resources, as explained earlier, have become a crucial strategic,
political and cultural element for Chinese authorities. Marking 70 years of
Tibet, China brought out a white paper in May 2021 titled Tibet Since 1951:

Liberation, Development and Prosperity. While claiming to be a “balanced
account of the enormous transformation that has taken place in Tibet”,23 in
reality, it is a statement and a counter to “Tibet independence as a product of
imperialist aggression against China in modern times.”24

Interestingly, the white paper describes the Qinghai–Tibet Plateau as the
‘water tower of Asia’, probably recalling Mao enviously eyeing at Tibet’s water
richness and states, “A holistic approach to conserving mountains, rivers, forests,
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farmlands, lakes, and grasslands has been adopted. The Plan for Protecting
and Improving the Ecological Safety Barriers in Tibet (2008–2030) and the
afforestation project in the watersheds of the Yarlung Zangbo River, Nujiang
River, Lhasa River, Nianchu River, Yalong River, and Shiquan River have been
implemented.”25 There is no mention of the huge dams that China intends to
build on the Yarlung and other transboundary rivers in Tibet; rather, the whole
document is promoted as a ‘green development model’ that “... from 2015 to
the end of 2020, 6.5 billion kwh of clean energy-generated electricity was
transmitted, which greatly reduced carbon dioxide emissions.”26

The rivers in the HKH–Tibetan region are among the most meltwater
dependent in the world. But there are large variations in terms of glacial and
snow melt contribution to the rivers. While the upper Indus Basin has about
41 per cent glacial melt and 22 per cent snow melt, the upper Yarlung Tsangbo–
Brahmaputra runoff is dominated by 59 per cent rainfall, meltwater contributes
only 25 per cent.27 On the western front, the Indus flow change will be far
more vulnerable to climate change and receding glaciers, whereas because of
predominant precipitation contribution, the Yarlung Tsangbo–Brahmaputra
and the Mekong would be relatively less vulnerable to glacial melt. It is not
surprising that the Chinese will pitch for greater dam constructions on these
rivers and maximise electricity generation.

With extensive river development projects being planned in Tibet, the
scale of environmental destruction has been unprecedented in the last six
decades. Evidence suggests that lithium and copper mining activities by Chinese
state-owned companies in Tibet has led to a high level of pollution in the
rivers.28 Likewise, excessive logging and dam-building activities along rivers
have resulted in the destruction of forests, leading to frequent landslides and
mudslides in the region, which can have a serious impact on a downstream
country such as India. Caught up in making Tibet the world’s largest
hydropower generator, the Chinese leadership is brazenly ignoring their own
law on National Regional Autonomy that “gives priority to the rational
exploitation and utilisation of the natural resources that the local authorities
are entitled to develop.”29
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China’s Dams and Diversions

In the search for renewable electricity power, China has been constructing
dams at a scale that is unprecedented in human history. As Chinese engineers
build reservoir upon reservoir that turn the turbines and accelerate the
promotion of a low-carbon economy, the negative downstream effects are
ignored. Since the 1950s, China has built over 22,000 dams of more than 15-
metresin height. China’s promotion of large-scale water projects with classic
slogans such as ‘big diversions, big irrigation’ continues. Unrelenting in its
efforts to harness rivers and become carbon neutral by 2060, China, in March
2021 announced its plan to build the world’s largest hydroelectricity dam on
the Yarlung Tsangbo. The project conceives of 11hydropower stations,
generating a capacity of 60 gigawatts of power – three times more than the
Three Gorges.

It is interesting to observe President Xi Jinping’s speech in the Boao Forum
in April 2013. He asserted that “... while pursuing its own interests, a country
should accommodate the legitimate concerns of others...We need to work
vigorously to create more cooperation opportunities, upgrade cooperation,
and deliver more development dividends to our people and contribute more
to global growth.”30 It was a well-calibrated political message, emphasising on
China being a benign power and respecting peaceful co-existence. In reality,
however, its emphasis on sovereignty and territorial integrity is far more
pronounced than mutual benefit on managing its transboundary waters. It is
a conundrum that will define how China balances its domestic water needs
with its ‘good neighbour’ policy.

As Xi made his softening-of-China speech, a few months earlier, the energy
sector blueprint was released in January 2013. Far from restraining itself, Beijing
outlined the need to construct more hydroelectricity dams on the Nu (Salween),
Lancang (Mekong) and Yarlung river basins.31 Many of these projects are in
ecologically and seismically sensitive areas. The blueprint was a reassertion of
an aggressive ‘supply-side hydraulic’ approach of increasing storage capacity,
making water transfers and prospecting and extracting groundwater. This
approach was the result of a combination of factors that include food and
energy needs, plans to meet the low carbon-intensity goals of the 12th Five-
Year Plan (2011–2015) and the intensive lobbying of dam builders and
electricity companies.
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In March 2021, China adopted the 14th Five-Year Plan (2021–2025).
According to the plan, China’s energy consumption per unit of GDP and
carbon dioxide emissions per unit of GDP will be reduced by 13.5 per cent
and 18 per cent respectively. It also aims to increase the share of non-fossil
energy in total energy consumption to around 20 per cent. To achieve its
‘climate pledge for 2030’ and ‘carbon neutrality for 2060’, emphasis on
hydropower projects will continue. The 14th Plan explicitly mentions,
“...hydropower development on the lower reaches of the Yarlung-Tsangpo
river”,32 but also states “systematic governance of mountains, rivers, forests,
farmland, lakes and grasslands, and build a natural protected areas system...”
and “strengthen ecological protection management for large rivers and
important lakes and wetlands...”33

The Yarlung is only transboundary river mentioned in the plan and, in
the same paragraph, it observes that there are “major water diversion and
transfer efforts’ for promoting ‘construction of major projects that have strong
foundations...”34  Water in China is unequally distributed, leading planners
to push ahead with invasive water-diversion plans going back to the idea of
Shou-tian, or ‘reverse flow’, of the Tibetan rivers that was espoused in 1988.
Chinese engineers, who are a leading voice in decision-making, firmly believe
that the diversion of rivers into the water-scarce northern and western regions
is crucial for growth and stability.

An example of China’s capital-intensive water projects is the South-to-
North Water Transfer Project from Tibet, which got under way in 2002, and
is expected to take more than 50 years to complete – making it the world’s
largest transfer scheme ever. The project involves drawing 44.8 bcm of water
from the southern rivers in Tibet and linking them to mainland China’s four
main rivers – the Yangtze, Yellow, Huaihe and Haihe – through three diversion
route: the eastern, central and western.35 The eastern and central routes are
now functioning and the rivers that have been linked are within the territory
of China, but the western route, which factors diverting transboundary rivers
including the Yarlung Tsangbo–Brahmaputra at the ‘Great Bend’ is
controversial and of direct concern to India. There are questions related to the
technical, economic and seismic feasibility of the project, but it has not been
shelved either. In fact, in May 2021, President Xi convened a symposium on



China Factor in Lower Brahmaputra Basin 119

the follow-up development of the South-to-North Water Transfer Projects in
Nanyang and articulated that “strong support of water resources is needed in
the country’s efforts to shape a nationwide unified market, boost smooth
domestic circulation, and promote the coordinated development of the
southern and northern regions.”36 He underlined that “the South-to-North
Water Diversion Project is a backbone project for the allocation of the resources
across different river basins and regions.”37

Given China’s uneven water distribution, its energy needs and its food
requirements, it is difficult for the country’s planners to not consider water
diversion as an option. Upstream diversion of water is hugely scary for
downstream riparian states and is regarded as a malignant act. Along with a
series of dam constructions, the possible diversion of the Yarlung would be a
double whammy for India. However, in the more immediate term, concerns
over the dams and storage projects that China is pushing forward vigorously
are greater.

About a decade ago, as part of China’s 12th Five-Year Plan (2011-2015), a
cascade of dams was proposed on the upper and middle reaches of the Yarlung,
including a 640MW dam in Dagu, a 510MW dam in Zangmu, a 320MW
dam at Jiexu. Only the Zangmu has since been operationalised, while the
other three are in various stages of development. With the 14th Five-Year Plan
(2021-2025), which gives greater emphasis to water development projects on
the Yarlung, reports suggest that the state-owned hydropower company,
PowerChina, has signed a strategic cooperation agreement with the Tibet
Autonomous Region government to implement hydropower exploitation in
the downstream of the Yarlung-Tsangbo River.38 It will be for the first time
that the downstream section of the Yarlung in Tibet will be tapped, with
Chinese engineers claiming it to be a ‘historic opportunity’. On the other
hand, the leadership in Beijing is quite gung-ho over the prospects of dam
building and projecting it to enhance China’s efforts in dealing with climate
change and reducing its reliance on coal.

For the Chinese, who are used to water projects on a gigantic scale, the
capacity of the planned dams on the Yarlung is relatively ‘small’. From an
Indian perspective, however, these projects are sufficiently large to be storage
dams, especially if the purpose is for flood control, as is on the Yarlung.39
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Run-of-River (ROR) projects, as the Chinese planners officially describe them,
can be misleading. The basic principle of ROR dams is to return the waters to
the river after they passes through the turbines. But what if they are not
returned? There is no mechanism to verify that they will be.

Given the political equation between the two countries, China could well
maximise its upper riparian position. It suits Beijing to be ambiguous and not
show enthusiasm towards formal arrangements on sharing design-related
information. Chinese hydrologists explain that “the Brahmaputra has plenty
of water; it won’t make any difference to India.”40 Even the Indian Water
Resource Ministry has stated, to allay unnecessary fears, that the Yarlung enters
India (as the Siang in Arunachal) with 78 bcm of water and rises to 629 bcm
when it enters Bangladesh.41 On the question of the Yarlung diversion, the
Central Water Commission has suggested “a 50 per cent reduction of the
31.25 bcm currently available in the non-monsoon season and a reduction of
50 per cent in power generation in the Upper Siang project.”42 The figures
suggest that India’s concerns are more about non-monsoonal, or dry season,
flow. The solutions for Indian planners are essentially two-fold: build storage
dams at various locations and effectively put in place flood mitigation
programmes.

Strengthening Lower Riparian Cooperation

The geographical reality of China cannot be changed, but India’s lower riparian
position does not necessarily mean an acute disadvantage. For China, water is
immensely strategic. Its internal stability depends a lot on steady water supply
and it is unlikely that Beijing will compromise on this aspect. Given this
reality, India has to view its downstream status rationally. Hydrological facts
and objective data-based analysis will be important in its calculation, and not
a generalised fear hypothesis. Informed science is a good starting point for
India to build its capability and capacity on the Brahmaputra, and in the
process, it can de-emphasise China as a hydro-hegemon. The reasons are
explained below.

The Yarlung Tsangbo–Brahmaputra originates from the Angsi glacier in
the Burang County of Tibet. The total length of the river, from the source to
the mouth, is 2,880 km, of which 1,625 km is in Tibet, 918 km is in India
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and the rest, 337 km, is in Bangladesh. On the face of it, since 56 per cent of
the river flows in Chinese territory it can be easily mistaken that China controls
a large share of the water. However, and this is an important fact, the volumetric
of the Yarlung Tsangbo–Brahmaputra is not proportional to its length inside
a country. The Yarlung is a trans-Himalayan river where the annual
precipitation averages about 300 mm. Once it crosses the Himalayan crest
line, the annual precipitation reaches about 2,000 mm.43 Translated, this means
that the Yarlung, when it reaches India’s territory and becomes the Brahmaputra,
swells and becomes mightier because of the heavy monsoon rain, spring water
and the contribution of the fast-flowing tributaries – the Lohit, Dibang and
Siang/Dihang. Peer-reviewed data clearly suggest that during both the lean
and the peak flow, the total annual outflow of the Yarlung from China is
significantly less than the Brahmaputra. This means that India has ample water
on its side to develop and harness.

India needs to have more water development footprints in Arunachal
Pradesh to enhance the economic growth in the region, particularly by building
more water storage dams to mitigate dry season flow and thereby exerting
down-riparian prior appropriation rights. It must not be forgotten that China’s
claim to the Arunachal Pradesh territory is also a claim to the vast amount of
water flowing in the area. Greater economic integration in the border region
is an effective way to neutralise Beijing’s claim. Of course, the hydro projects
in Arunachal Pradesh, apart from being scientifically sound and technologically
robust, need to be framed in a cooperative and consultative manner with
wider stakeholders and inter-provincial participation in the northeast of India,
particularly with Assam, which is downstream to Arunachal Pradesh. It will
be counterproductive for India to create upstream and downstream acrimony
within its own territory.

Inland navigation is an important entry point to bolster basin-level
cooperation and to harness the potential of the Brahmaputra Basin. This could
possibly lead to major dividends, including economic growth, increasing
employment and improving livelihoods. Other entry points are strengthening
regional hydrological services for flood mitigation (including data sharing),
and hydropower development and trade. The northeast part of India has
approximately 1,800 km of potential waterways and navigation, which
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unfortunately have been much ignored. With the current government’s
investment in inland waterways, the Brahmaputra National Waterway 2 would
act as a critical economic corridor with direct access to Chittagong Port in
Bangladesh and the Haldia Port in West Bengal, and boost trade with Southeast
Asian countries. Bangladesh has over 24,000 km of rivers, rivulets and canals
of which one-fourth are navigable during the monsoon and one-sixth during
the dry periods. Signed in 2015, the India–Bangladesh Protocol on Inland
Water Transit and Trade (PIWTT) allows for inland vessels of one country to
transit through specified routes of the other, with each providing facilities of
‘port of call’. This remains a stable framework to expand transit trade through
Bangladesh and realign its long-term strategy with India.

There are other ways to pursue positive interactions on the Brahmaputra,
exclusive of China. An important element of India’s hydrodiplomacy would
be to initiate a lower-riparian partnership stretching from the Ganga–
Brahmaputra–Meghna (GBM) to the Thanlwin/Salween and Mekong basins.
India’s hydrodiplomacy has to ensure that the partnership is not seen as a
counter-force or even as a pressure group by China, but rather, as a concerned
alignment seeking to open channels of communication and transparency with
Beijing on upstream usage based on the principles of ‘equity’ and ‘no-harm’.44

Sub-regional groupings, such as the Bay of Bengal Initiative for Multi-Sectoral
Technical and Economic Cooperation (BIMSTEC) and the BBIN initiative,
can act as a catalyst. Whether it is tourism, culture, transport or communication,
rivers can be a force multiplier. More than knee-jerk counter-responses, India
needs to think of cohesive engagement. The Mekong Ganga Cooperation
(MGC) and the government’s recent initiatives to expand the areas of
cooperation among member countries, which includes Thailand, Myanmar,
Cambodia, Laos and Vietnam, are vital to the sustainability of India’s Act East
policy.

On the politico-diplomatic front, India needs to highlight the
transboundary rivers with China as a core issue in bilateral discussions. This
space is important to provide the political push for the two countries to think
of mitigating risks and sharing benefits on the Yarlung Tsangbo–Brahmaputra
and the Sutlej. India’s downstream position increases its vulnerability to China,
particularly in flood season. There are also huge concerns of natural disasters,
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such as the glacial lake outburst flood that happened on the Pareechu River in
2005 and lead to enormous damage downstream in Himachal Pradesh.

China has always been reluctant to discuss water issues, but the onus is on
India to frame the water agenda beyond the volumetric and bring larger
environmental conventions, such as climate change, wetland protection and
biodiversity, to the table. This will help in adding a fresh perspective to the
existing MoUs that India has with China. Mechanisms for water cooperation
have already been established and, for the time being, it is unrealistic to expect
a treaty from Beijing.

As a middle riparian, it is important to change the perception in the
neighbourhood that India is a ‘water hegemon’, as is often expressed by Pakistan
and Bangladesh, and second, to draw China into the South Asian water
equation through a multilateral-basin approach, thereby sensitising China to
downstream concerns and upstream responsibilities. Hydrodiplomacy has to
be well nuanced and not always framed in legalistic terms – but rather, with a
view to managing China.

This has significant political value when dealing with China over Tibetan
water resources. By raising the question, however contested it might be, that
one country alone cannot be the claimant to the waters in Tibet, India creates
the opportunity to articulate an ecological perspective and principles of resource
conservation. By continuously emphasising on water resources in Tibet as a
humanitarian issue, India draws international concerns and could possibly
prompt China into a water dialogue with the downstream countries on ways
to preserve and share the benefits of the Tibetan waters.45

Conclusion

China’s water needs and India’s concerns will remain a recurring theme in the
two countries’ relations. Rivers are deeply subjective in terms of where, what
and how they are used. With no legally binding treaty, apart from the norms
and principles as expressed in the 1966 Helsinki Rules on the Uses of the
Waters of International Rivers and the 1997 UN Convention on the Law of
the Non-Navigational Uses of International Watercourses, rivers between the
two countries remain largely without formal arrangements of distribution,
except for the sharing of hydrological information. It is essential for India, as
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a downstream riparian state to China, to bring water issues into the core of
bilateral discussions, thereby allowing for lower riparian apprehensions and
fears to be recognised and discussed. In the BBIN framework, Brahmaputra
has to be seen as one of the three in the GBM river system, and not merely an
issue between India and China. The potential in the Brahmaputra for
development of agriculture and hydropower is substantial. Developing the
water resources with a studied approach will help reduce water-related
vulnerabilities that include floods, droughts and groundwater over abstraction.
As the lead actor, India’s strategic and policy initiatives on the Brahmaputra
have to be balanced between pursuing a ‘water dialogue’ with China and an
emphasis on a ‘basin approach’ with Bangladesh and Bhutan. Brahmaputra
needs to be treated as strategic resource, requiring a clear enunciation of the
desired goal and strategic outcomes.
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7
INLAND NAVIGATION: A WAY FORWARD

At various stages in the history of the Indian sub-continent’s economic growth
have waterways helped create economic wealth. In probably the most authentic
physical account of the Indian frontier, the Imperial Gazetteer of India (1909)
describes the Brahmaputra Basin as the ‘great highway’ of the Himalayas from
the plateau of Tibet to the plains of Assam. Like the Indus in the north-west,
the bend of the Brahmaputra enfolds the Himalayas in the south-east and the
Gazetteer noted, “This magnificent natural outlet of the glacier and snow-fed
drainage of the north is still a matter of speculative interest to geographers,
although enough of it is known to justify the expectation that it may yet be
recognized as one of the world’s highways.” Romesh Dutt, the eminent
economic historian had expressed, “Nature had provided India with great
navigable rivers which had been the high roads of trade from ancient times.
And the system of canals, fed by these rivers, would have suited the requirements
of the people for cheaper with slower transit, and would have at the same time
increased production, ensured harvests and averted famines.” He went on to
describe how during the British rule narrow commercial considerations
prevented state’s involvement in river navigation, while road and rail enjoyed
continuous state support. Despite extension of the Assam–Bengal Railway
from Guwahati to Tinsukia in 1902 and to Lumding and Dibru–Sadiya in
1903, 98 per cent of the weight of the trade was carried by the Brahmaputra
in the Assam valley during the time.1 With the partition and the ensuing
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politics, the significance of inland waterways in development thinking remained
much neglected in the region.

This is fundamentally changing now with the realisation that waterways
can be a cost-efficient, environment-friendly mode of transport with huge
potential to enable diversion of traffic from over-congested roads and railways.
In the light of potential benefits, the ‘rivers for navigation’ approach is
undergoing a profound rethinking in the South Asian region. In 2016, through
an act of parliament, India designated 111 rivers as national waterways and
signalled a strong stake in harnessing its network of rivers for inland navigation.
Similarly, Bangladesh is developing a large number of waterways as a national
priority. Some of them will connect with those in India to facilitate
transboundary navigation. As the focus on inland waterways intensifies in the
lower riparian countries, Bhutan and Nepal, both landlocked countries, are
waiting with anticipation to be connected to seaports via these waterways.

Inland navigation is of course not without its challenges. In a region where
water is predominantly used for irrigation and with high seasonal variation in
rainfall along with higher levels of urbanisation, maintaining channels for
navigation is inherently difficult. Frequent flooding during the monsoons
makes inland navigation further arduous. However, if the policy directive is
to maximise broader social, economic and environmental benefits, then inland
navigation projects could not only support greater and faster economic growth
but also lead to higher cooperation among the South Asian countries.
Navigation channels on rivers as they flow and cut across the territorial
boundaries in the region should be designed to become ‘pathways for prosperity’
by interfacing with the social and economic needs of riverine communities
rather than being narrowly implemented for transportation utility by moving
large containers from one river port to another. The emphasis on transboundary
river cooperation cannot be less highlighted. For example, careful site selection
and constructing of more storage dams in the upper reaches of the rivers could
provide the twin benefits of flood management and adequate water flow for
navigation in the downstream plains. Upstream–downstream cooperation on
inland navigation is not unique as such arrangements are witnessed in several
basins such as the Nile, the Amazon, the Rhine and the Danube with discernible
social and economic benefits, including mechanisms to protect the environment
and the ecology of rivers.
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Actors Involved on the Brahmaputra

The Brahmaputra is probably the unruliest river in the region both in terms
of its flow profile as well as non-existent bilateral or multilateral arrangements
although limited cooperation exists on sharing hydrological data. The lack of
institutional mechanisms to understand the complex features of the river and
its interaction with the social and economic aspects of the region has made
political cooperation difficult to achieve. If the Brahmaputra, with its peak
discharge of 100,000 bcm/second flowing through the northeast region before
becoming the Jamuna and the Meghna rivers in Bangladesh, is to become a
stimulus for the integrated multimodal connectivity plans in the Bay of Bengal
region then the logic of geography has to prevail over the irrationality of non-
cooperation.

The Brahmaputra encompasses China, India and Bangladesh as the major
riparian countries through which the river and its tributaries flow with Bhutan
having interest in the wellbeing of the basin as well. Together the Brahmaputra
Basin covers an expanse of 580,000 sq km, with China occupying roughly
half of the basin area, India one-third and Bangladesh and Bhutan one-twelfth
each. China, the upstream from where the Brahmaputra originates, is focussed
on planned hydroelectricity dams, broadly emphasising its national aspiration
for clean energy. Inland navigation on the Brahmaputra is not an objective for
China unlike, for example, the Yangtse River, winding through nine provinces
from east to west, which is regarded as an economic super-zone or more
commonly as the ‘golden waterway’ that generates 40 per cent of China’s
GDP. China has the largest network of waterways and the highest inland
waterways cargo movement (one tonne over one kilometre) in the world. It
considers inland port infrastructure critical to its global trade growth and has
targets to improve its waterways with calls for strengthening shipping capacity,
expanding roadway and railway networks and building large-scale logistics
centres. Even on the Mekong River, China plans to develop 500 tonne shipping
navigation along the 630 km stretch of the river from Yunan province to Luang
Prabang in Laos.

India, on the other hand, has 14,500 km declared inland waterways. As
compared to other means of transport, inland waterways are the least capital-
intensive and have relatively low infrastructure costs. They are best suited to
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carry over-dimensional cargo (ODC). Despite such advantages, waterways
trade in India constitutes less than 4 per cent of the total inland cargo
movement. Post-independence, India’s waterways development has been a case
of out-of-sight-out-of-mind. There are about 116 rivers, apart from the 111
rivers identified, that can provide 35,000 km of navigable stretches. By
overlooking these natural waterways, the logistics cost in India today runs
very high at about 18 per cent. Comparatively, in China it is 8–10 per cent
and 10–12 per cent in most European countries. Inland waterways transport
is cost effective as compared to rail and road. In an age of environmentally
sound approaches, trade on waterways leaves a small carbon footprint.
Estimates suggest that 1 horsepower can carry 4,000 kg load in water but only
150 kg by road and 500 kg by rail.2 One litre of fuel can move 105 tonne/km
by inland waterways but only 85 tonne/km by rail and 24 tonne/km by road.
Unlike China, India has a vision plan on the Brahmaputra called the National
Waterways 2 (NW2) and is currently focused on the route from Dhubri to
Sadiya in Assam.

The North East Region (NER) in India has many large and small rivers
providing facilities for water transport ‘especially in its plain parts and in flat
river valley of the large rivers in hills’. There are 20 National Waterways
including the Brahmaputra. Nineteen new national waterways were declared
in the NER in April 2016. The Brahmaputra and the Barak were the lifelines
for transportation of goods and people before road connectivity developed.
During the colonial period, the Brahmaputra–Barak–Surma–Kushiyara river
system was used for trade between the NER and Calcutta port. Without these
rivers, the growth of tea industry would not have come about. The NER has
about 1,800 km of river routes providing for inland navigation. River ports or
terminals such as Sadiya, Dibrugarh, Disangmukh, Neamati, Tezpur, Pandu-
Guwahati, Jogighopa and Dhubri exist on the Brahmaputra along with
ferryghats.3 The river Barak also has two ports at Karimganj and Badarpur
along with ferry services at several places. Navigational potential is being
explored in Gumti and Haora rivers of Tripura, Tizu River in Nagaland and
Kaladan River in Mizoram.4

Bangladesh, the third important riparian actor on the Brahmaputra, has
over 24,000 km of rivers, rivulets and canals of which one-fourth are navigable
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during the monsoon and nearly one-sixth during the dry period. About 50
per cent of Bangladesh’s cargo traffic moves through these waterways along
with nearly one-quarter of all the passenger traffic. Most of the freight
transported by waterways in Bangladesh is bulk cargo, including construction
materials, petroleum products, fly-ash, fertilizers and food grains. There are
over 22,000 registered vessels engaged in trade and passenger movement. In
addition, there are more than 750,000 local or country boats for transport of
goods and people. These are the lifeline for the poorest communities.
Bangladesh is strongly emphasising on regional inland waterways transport
with its Connectivity Project Phase 2. The focus of these initiatives will be
largely on long-distance trade and transport, bulk cargo and connecting its
seaports to India’s National Waterways 1 and 2. Of the three riparian states on
the Brahmaputra, inland waterways transport is particularly promising between
India and Bangladesh. The protocol agreement between the two countries
remains a stable framework for transit and trade. The waterways connectivity
presents an opportunity to Bangladesh to sell its commodities, such as garments,
pharmaceuticals and leather, to India, Bhutan and even Nepal. In return,
landlocked Nepal and Bhutan can finally find access to the sea through
downstream India and Bangladesh. The network of river connectivity clearly
has the potential, in the regional context, to reduce both the logistic cost and
fuel consumption in transportation while simultaneously stimulating economic
growth. With a reworking of regional tariff structures and non-tariff barriers
inflation can also be checked.

China, without over committing to any broad-based water development
of the Brahmaputra, has from time to time expressed multilateral cooperation
on river basins and cites its participation on the Mekong River Commission
as an example. On the Brahmaputra, however, it remains resistant to
multilateral arrangements or tripartite cooperation with India and Bangladesh.
The bilateral approach with India and Bangladesh on the Brahmaputra
continues to outline its engagement. Despite the Bangladesh, China, India
and Myanmar (BCIM) forum for regional cooperation, China is wary of
introducing the benefits of water sharing if not addressing the water concerns.
For the time being, it seems that China’s basin-wide participation and in
particular, the navigational usability of the Brahmaputra remains a difficult
proposition. But it may not be insurmountable, especially if India and
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Bangladesh along with Bhutan’s participation purposely focus on a win-win,
non-zero-sum benefits of inland waterways on the Brahmaputra, possibly
allowing for China, at a later stage, to participate in it for larger political
dividends. In this context, therefore, the lower-riparian cooperation on the
Brahmaputra is of greater value. With the Asian Development Bank (ADB)
providing technical, advisory and financial support, sub-regional platforms
such as the BIMSTEC, which has transport and communication as one of
its14 sectors of cooperation, and the BBIN initiative to enable people and
cargo movement across borders can act as catalysts for cooperation on inland
waterways.

Enhancing Inland Waterways on the Brahmaputra

Having understood the overall benefits of inland waterways and having factored
in the cooperating actors in the equation, the question of how to enhance the
scope of the Brahmaputra waterways becomes pertinent. The Brahmaputra
has enormous potential to capture the sub-regional and NER aspirations but
before it is fully realised it has a serious challenge to overcome and that being
ensuring that adequate water flows, particularly during the dry months.

Building storage dams in the upper reaches of the Brahmaputra Basin can
provide multiple benefits notwithstanding the negative social and ecological
impacts of building such structures. A cost-benefit analysis suggests that some
of the negative impacts can be off-set by the positive gains. For one, the storage
dams will result not only in perennial and reliable inland waterways transport
but will also bring higher availability of water in the dry months for drinking
water supplies, irrigation and industrial and commercial use. Second, it will
enhance flood management capabilities, leading to lower social and economic
costs of floods and third, with an all-season water transportation system the
climate change mitigation efforts will be strengthened. It is estimated that for
every tonne/km transportation on water greenhouse gas (GHG) emission is
calculated to be 25 per cent of that of road. Fourth, development of water
storage dams would require long-term planning, financial capabilities, sub-
regional cooperation among the Brahmaputra-basin actors, such as Bangladesh
and Bhutan, and above all, provincial or intra-state understanding in the north-
eastern region. As a spin-off, the overall benefits and gains from inland
waterways transport can encourage water use efficiency in the water sectors.
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Significant water savings could further result in enhanced flow during the dry
season.

Bangladesh is a cornerstone to enhancing inland waterways, and any
plans to expand India’s ambitious national waterways will have to include
trade to and through Bangladesh. As mentioned in the previous chapter, the
2015 India–Bangladesh Protocol on Inland Water Transit and Trade
(PIWTT), provides inland vessels to transit through specified routes with
each country providing facilities of ‘ports of call’. The same year the
Agreement on Coastal Shipping was signed between India and Bangladesh,
allowing goods to move by sea from eastern seaports of India to Chittagong
Port. The following year, a vessel from Kolkata traversed Bangladesh to the
north-eastern state of Tripura, highlighting the value of protocol routes in
boosting the isolated markets of northeast India and allowing the region
access to the industrial and market centres in India and Bangladesh. The
19th PIWTT Standing Committee meeting between the two countries in
2018 significantly improved the protocol routes with the inclusion of the
Rupnarayan River (NW86) and expanded the number of ‘ports of call’ from
five to six on each side by adding Kolaghatin in West Bengal and Chilmari
in Bangladesh. Standard-operating procedures for movement of passengers
and cruise vessels on inland routes were also agreed upon. Combining the
services of the 1,620-km NW1 on the Ganga–Bhagirathi–Hooghly river
system, the 891-km NW2 on the Brahmaputra between the towns of Dhubri
on the Bangladesh border and Sadiya in Assam and the 71-km NW6 on the
Aai River in Assam (through Bangladesh) will open up greater economic
benefit in the region, benefiting the Indo–Gangetic plains,5 Bangladesh and
the north-eastern states, which suffer from huge logistic cost of essential
supplies. Currently, Bangladesh sources less than 10 per cent of import from
India, and less than 1 per cent of exports. A situation that will rapidly
change for the better as navigational routes are further developed. Bhutan is
also benefitting. For the first time in July 2019, using the Brahmaputra
waterway from Dhubri in Assam to Narayanganj in Bangladesh, Bhutan
was able to ship stone aggregates using India as a transit. The cargo was first
transported by land routes from Phuentsholing in Bhutan to the Dhubri
jetty, covering 160 km and thereon by ship to Narayanganj. The cargo capacity
was 1,000 MT, which is equivalent to 70 trucks on road. The development
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of Jogighopa in Assam as a logistics hub for movement of cargo to and from
the north-eastern states and Bhutan gives fillip to the development of inland
waterways on the Brahmaputra. Additionally, the Munshiganj river terminal
in Bangladesh is being developed as a custom station to handle third-party
export and import cargo.

Bangladesh has taken a decision to dredge its rivers, and it will be
advantageous for India to extend dredging services to Bangladesh. In fact,
dredging work on the Ashuganj–Zakiganj section on the Kushiyara River and
the Sirajganj–Daikhowa section on the Jamuna has commenced with India
providing 80 per cent of financial contribution. Once the work is complete,
the river route, it is expected, will become navigable all year round for cargo
vessels, boosting further the connectivity and economic gains in the region.
Night navigation services for safe shipping and navigation between the
Pandu–Silghat stretch of NW2 near the Bangladesh border has already been
implemented, and systems and technologies such as the river navigation
information system or the differential global positioning system that India
has installed at various locations on the NW2 should be offered to
Bangladesh. The technical and infrastructural advancement of the NW2 is
driving hydrographic surveys and feasibility studies, many of them already
completed, on a number of rivers meandering the north-eastern states. The
total navigational length calculated is 1,213km of which the prominent ones
connected to the Brahmaputra are the Subansiri (NW95), Dhansiri (NW31),
Lohit (NW62), Aai (NW6), Beki (NW73), Dehing (NW30), Kopili (NW57)
and Puthimari (NW82). The Aai and the Beki along with the Drangme Chhu
or the Manas and the Mo Chhu or the Sankosh flow from Bhutan and empty
into the Brahmaputra in Assam, while the Wang Chhu confluences with the
Brahmaputra in Bangladesh after traversing through West Bengal. Given the
recent traction in the bilateral relations, Bangladesh is seeking Indian
investment in almost 100 special economic zones (SEZs). India
correspondingly should take advantage of the proposal, particularly in
constructing cargo terminals, which are in shortage in Bangladesh.
Additionally, Bangladesh should strongly consider allowing Indian vessels to
load/unload at all designated ports of call, a courtesy that India offers to
Bangladeshi vessels, and adopt improved vessel standards.
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For Assam, the development of the inland waterways transport cannot
be more critical. A vast populace both urban and rural need transport facilities
and rely on small ferry services for their daily activities and livelihood. There
are, however, operational limitations to these services. The World Bank-
funded Assam Inland Water Transport Project is a timely venture to help
modernise the waterways transport services by building terminals, installing
night navigational aids, connecting more areas and ensuring easy accessibility
in all seasons. This has the potential to spur economic trade at one level and
facilitate education and health services to the riverine communities at another
level.

Inland navigation on the Brahmaputra shows immense opportunities for
transboundary and regional cooperation including meeting local aspirations
and needs. As a low-cost form of transport substantial savings will accrue,
benefitting trade. Lesser energy in transportation will also help reduce carbon
emissions, enabling India and Bangladesh to meet the global climate change
mitigation-related challenges. The European Union was able to achieve its
target of reduction in carbon emissions in the transport sector through the
increased use of the short sea shipping technique. Innovations could be pursued
in developing energy efficient shipping options such as natural gas and solar
power, which has seen large-scale development. The solar sector in India has
witnessed innovative technologies and production techniques, resulting in
reduced production costs. The inland water transport could also make a strong
case for pursuing environmental flows in rivers such that the requirements of
adequate depth and width of the navigation channel is maintained. Clearly,
there is a need to re-imagine river basin cooperation from mere division of
waters to shifting the discourse to adding more value from rivers and then
sharing the benefits. Substantial cooperation and coordination among different
stakeholders within each of the Brahmaputra-basin countries will be required
as will much consultation within various levels of governments. The social,
environmental, economic and political advantages can help reframe the upper-
lower riparian dynamics with no riparian actor having an overriding negotiating
power.
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JOINT STATEMENT ON THE MEETING OF THE MINISTERS OF

TRANSPORT OF BANGLADESH, BHUTAN, INDIA, AND NEPAL

ON THE MOTOR VEHICLES AGREEMENT

Thimpu

June 15, 2015

Preamble

We, the Minister of Road Transport and Bridges of Bangladesh, the Minister of
Information and Communications of Bhutan, the Minister of Road Transport
and Highways and Shipping of India, and the Minister of Physical Infrastructure
and Transport of Nepal, (hereinafter referred to as “BBIN Transport Ministers”),
met in Thimphu, Bhutan on the 15th of June 2015. We expressed our appreciation
to the Honorable Minister of Information and Communications of Bhutan, His
Excellency Lyonpo D.N. Dhungyel, for convening this Meeting, and for the
gracious hospitality and excellent arrangements made for it. We were joined in
our meeting by the Vice President of the Asian Development Bank, Mr. Wencai
Zhang.

We recall the strong determination expressed by the Heads of State of
Government of the South Asian Association for Regional Cooperation (hereinafter
referred to as “SAARC”), at their Eighteenth Summit held in Kathmandu, Nepal
on the 26th and 27th of November 2014, “to deepen regional integration for
peace, stability and prosperity in South Asia by intensifying cooperation, inter
alia, in trade, investment, finance, energy, security, infrastructure, connectivity
and culture; and implementing projects, programmes and activities in a prioritized,
result-oriented and time-bound manner.” We further recall their renewed
commitment to “substantially enhance regional connectivity in a seamless manner
through building and upgrading roads, railways, waterways infrastructure, energy
grids, communications and air links to ensure smooth cross-border flow of goods,
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services, capital, technology and people,” directing relevant authorities to initiate
national, regional and sub-regional measures and necessary arrangements to this
end.

We took note of the progress made in formulating and negotiating the Motor
Vehicles Agreement for the Regulation of Passenger, Personal and Cargo Vehicular
Traffic between the SAARC Member States (hereinafter referred to as “SAARC
MVA”), but, at the same time, recognize the need to accelerate cross-border
transport facilitation to deepen and hasten regional integration through sub-
regional measures in line with the directive of our leaders as articulated in the
Declaration of the Eighteenth SAARC Summit.

The BBIN Motor Vehicles Agreement: Finalization and
Implementation

We endorsed and signed the Motor Vehicles Agreement for the Regulation of
Passenger, Personal and Cargo Vehicular Traffic between Bangladesh, Bhutan,
India, and Nepal (hereinafter referred to as “BBIN MVA”), which was drafted on
the lines of the SAARC MVA. The finalization of the BBIN MVA would allow us
to move forward, in an accelerated fashion, with implementation of land transport
facilitation arrangements between and among our countries. This, in turn, would
enable the exchange of traffic rights and ease cross-border movement of goods,
vehicles, and people, thereby helping expand people-to-people contact, trade,
and economic exchanges between our countries. We will endeavor to accelerate
the preparatory steps for the effective and sustainable implementation of the BBIN
MVA, starting with the formulation, negotiation, and finalization of the necessary
legal instruments and operating procedures. We recognize that the BBIN MVA is
a complementary instrument to the existing transport agreements or arrangements
at the bilateral levels that the Contracting Parties will continue to honor.
Implementation difficulties, if any, will be resolved based on provisions of the
BBIN MVA.

We will endeavor to carry out a six-month work plan from July to December
2015 for the implementation of the BBIN MVA in accordance with the following
activities and milestones:

Formalization of the BBIN MVA, including the Protocols in Annexures 1
and 2, by August 2015;

• Preparation of bilateral (and perhaps trilateral/quadrilateral) agreements/
protocols for implementation of the BBIN MVA, by July 2015;
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• Negotiation and approval of bilateral (and perhaps trilateral/quadrilateral)
agreements/ protocols, by September 2015;

• Installation of the prerequisites for implementing the approved agreements
(e.g., IT systems, infrastructure, tracking, regulatory systems), by
December 2015; and

• Staged implementation from October 2015.

We strongly encourage key officials of relevant ministries and agencies concerned
in our respective countries to mainstream the relevant provisions of the BBIN
MVA, and subsequent legal instruments into their operations. We instruct our
Nodal Officials or National Land Transport Facilitation Committees to monitor
the work plan, and bring to our immediate attention any issues that may arise in
the course of its implementation. We acknowledge the technical and facilitating
role played by the Asian Development Bank (ADB) in taking the BBIN MVA
initiative this far and request ADB to continue providing much needed technical
support and other related arrangements necessary to ensure the effective and
efficient implementation of the work plan.

Priority Regional Road Connectivity Projects in the BBIN Countries

We are pleased with the progress of improving physical road connectivity between
our countries. We note that the ADB-supported South Asia Sub-regional Economic
Cooperation (hereinafter referred to as “SASEC”) program is helping enhance
interconnectivity between our four countries.

We recognize that our four countries comprise a dynamic sub-region, which
requires efficient land transport connectivity between the concentrations of supply
and demand, which are widely dispersed. We take note that 30 priority transport
connectivity projects with an estimated total cost of over 8 billion US dollars
have been identified, which will rehabilitate and upgrade remaining sections of
trade and transport corridors in our four countries. These corridors and associated
routes were determined based on analysis of patterns of regional and international
trade.

We take note of the finding that transforming transport corridors into economic
corridors could potentially increase intraregional trade within South Asia by almost
60% and with the rest of the world by over 30%. We acknowledge that apart
from physical infrastructure, the development of economic corridors within and
between our countries requires the implementation of policy and regulatory
measures, including the BBIN MVA, which will help address the nonphysical
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impediments to the seamless movement of goods vehicles and people between
our four countries.

BBIN Friendship Motor Rally

We take note that the BBIN Friendship Motor Rally is planned to be held in
October 2015 to highlight the sub-regional connectivity and the scope and
opportunities for greater people-to-people contact and trade under the BBIN
initiative. We have today flagged off the route survey for the Rally.

Acknowledgement and Endorsement

We express our appreciation and gratitude to the Royal Government of Bhutan
for the warm hospitality and excellent arrangements made for this Meeting. We
thank the Asian Development Bank for the substantial support they have extended
to the Meeting of the BBIN Transport Ministers.

This Joint Statement of the Meeting of the Honorable Ministers of Transport
of Bangladesh, Bhutan, India, and Nepal on the Motor Vehicles Agreement for
the Regulation of Passenger, Personal and Cargo Vehicular Traffic Between
Bangladesh, Bhutan, India, and Nepal was endorsed at Thimphu, Bhutan on 15
June 2015 by: His Excellency Mr. Obaidul Quader, Minister of Road Transport
and Bridges, Bangladesh; His Excellency Lyonpo D.N. Dhungyel, Minister of
Information and Communications, Bhutan; His Excellency Mr. Nitin Jairam
Gadkari, Minister of Road Transport and Highways, and Shipping, India; and
His Excellency Bimalendra Nidhi, Minister of Physical Infrastructure and
Transport, Nepal.



JOINT PRESS RELEASE

THE SECOND JOINT WORKING GROUP (JWG) MEETINGS ON

SUB-REGIONAL COOPERATION BETWEEN BANGLADESH, BHUTAN,
INDIA AND NEPAL (BBIN)

New Delhi

January 31, 2015

The second meetings of the JWGs on Sub-Regional Cooperation between
Bangladesh, Bhutan, India and Nepal (BBIN) on Water Resources Management
and Power/Hydropower and on Connectivity and Transit were held in New Delhi
on 30-31 January 2015 in a friendly and cordial atmosphere. The Bangladesh
delegation was led by Mr. Tareq Md. Ariful Islam, Director General (South Asia),
Ministry of Foreign Affairs; the Bhutanese delegation by Dasho Yeshi Wangdi,
Director General, Department of Hydropower and Power Systems, Ministry of
Economic Affairs; the Nepalese delegation by Mr. Prakash Kumar Suvedi, Joint
Secretary (South Asia), Ministry of Foreign Affairs; and the Indian delegation
respectively by Mr. Abhay Thakur, Joint Secretary (North) and Ms. Sripriya
Ranganathan, Joint Secretary (BM), Ministry of External Affairs. The participation
by all the four countries for the first time in these JWGs was appreciated.

The delegations welcomed the opportunity to exchange views on various
possibilities for cooperation at a sub-regional level for mutual benefit.

The JWG on Water Resources Management and Power/Hydropower reviewed
the existing cooperation in this sector. It discussed the scope for power trade and
inter-grid connectivity between the four countries as well as potential for closer
cooperation in future power projects. It was agreed that joint efforts would be
made to explore harnessing of water resources including hydropower and power
from other sources available in the sub-region. It was also agreed to exchange lists
of potential future hydropower/power projects to be undertaken jointly involving
at least three countries on equitable basis. Exchange of experiences and best
practices in other areas of power sector among the four countries was also discussed.

The JWG took stock of the existing bilateral arrangements between the four
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countries on data sharing for flood forecasting and ways of improving the same.
Possibility of exchanging best practices on basin wide water resources management
and development was also discussed.

The JWG on Connectivity and Transit reviewed existing arrangements. It
agreed on the significance of BBIN agreements to enable movement of motor
vehicles and railways. The meeting exchanged ideas on potential cargo (both roads
and railways) and bus routes, involving at least three countries in addition to the
existing bilateral routes and also agreed to share suggestions in this regard. It was
also decided to explore the possibility of using multi-modal transport to meet
commercial as well as tourist needs.

The JWG deliberated on the need for trade facilitation at land border stations
for effective sub-regional connectivity. It exchanged views on usefulness of sharing
trade infrastructure at land border stations and harmonization of customs
procedures.

The meetings also discussed about the terms of reference for both JWGs.

The next meeting of the JWGs would be held in the second half of 2015 in
Bangladesh.



JOINT PRESS RELEASE

THIRD JOINT WORKING GROUP (JWG) MEETINGS ON SUB-
REGIONAL COOPERATION BETWEEN BANGLADESH, BHUTAN,

INDIA AND NEPAL (BBIN)

Dhaka

January 22, 2016

The third meetings of the JWGs on Sub-Regional Cooperation between
Bangladesh, Bhutan, India and Nepal (BBIN) on Water Resources Management
and Power/Hydropower and on Connectivity and Transit were held in Dhaka on
19-20 January 2016. The Bangladesh delegation was led by Mr. Tareq Md. Ariful
Islam, Director General (South Asia), Ministry of Foreign Affairs; the Bhutanese
delegation by Mr. Karma P Dorji, Director, Department of Hydropower and
Power Systems, Ministry of Economic Affairs; the Nepalese delegation by Mr.
Prakash Kumar Suvedi, Joint Secretary (South Asia), Ministry of Foreign Affairs;
and the Indian delegation respectively by Mr. Abhay Thakur, Joint Secretary
(North) and Ms. Sripriya Ranganathan, Joint Secretary (BM), Ministry of External
Affairs. Discussions at the meeting were cordial, constructive and forward looking,
with many new initiatives for deepening sub regional cooperation identified and
deliberated upon.

The JWG on Water Resources Management and Power/Hydropower carried
forward earlier discussions on scope for power trade and inter-grid connectivity
cooperation in future power projects and water resources management between
the four countries. Specific hydropower projects under BBIN framework that
could be concretized on equitable basis were discussed.

It was decided that an Experts Group would be constituted for exchanging
best practices in water resources management and on specifics of the identified
projects, power trade, inter grid connectivity, flood forecasting and other areas of
possible cooperation.
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The JWG on Connectivity and Transit reviewed progress under the BBIN
MVA and made recommendations relevant to this process.

It was agreed to commence discussion on the possibility of having a BBIN
Rail Agreement drawing on the draft SAARC Regional Rail Agreement template.
It was also agreed that land ports/ land customs stations crucial for sub regional
trade and transit would be given priority attention by all four countries.

The next meeting of the JWGs would be held in the second half of 2016 in
India.



JOINT PRESS RELEASE ON THE MEETING OF BANGLADESH,
BHUTAN, INDIA AND NEPAL ON THE MOTOR VEHICLES

AGREEMENT (BBIN MVA)

February 08, 2020

1. A meeting of Bangladesh, Bhutan, India and Nepal on the BBIN MVA was
held at New Delhi on 08 Feb 2020. Representatives of Bhutan participated
in the meeting in an observer capacity as decided by the Royal Government
of Bhutan earlier. The Bangladesh delegation was led by Mr Mohammad
Sarwar Mahmood, Director General (South Asia), Ministry of Foreign Affairs.
The Nepalese delegation was led by Mr Gopal Prasad Sigdel, Joint Secretary,
Ministry of Physical Infrastructure and Transport. The Indian delegation was
led by Mr Vikram Doraiswami, Additional Secretary, Ministry of External
Affairs. The Bhutanese observer team was led by Mr Pem Tshering, Legal
Officer, Ministry of Information and Communications. The meeting was
held to discuss the passenger and cargo Protocols that are to give effect to the
Motor Vehicles Agreement (MVA) for the Regulation of Passenger, Personal
and Cargo Vehicular Traffic between Bangladesh, Bhutan, India and Nepal,
signed on 15 June 2015. This is the first meeting of the group since their
meeting in Bengaluru in January 2018, when the two Protocols were last
discussed.

2. Delegations recalled commitments made at the highest political level for
implementation of the BBIN MVA and the importance of trade, economic
cooperation and people-to-people contact, through enhanced regional
connectivity, including through facilitation of regional cross-border road
transport. Delegations expressed satisfaction over progress made by each
country in internal consultations with their stake-holders for the Protocol
for movement of Passengers. Delegations also discussed in detail various aspects
of the draft Protocol for movement of cargo vehicles, discussing the existing
draft text jointly for the first time. In this regard, the three delegations
reaffirmed their understanding that the BBIN MVA safeguards the rights
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and obligations of all parties under other international Agreements and
bilateral agreements within the group, including those relating to landlocked
countries.

3. The delegations also discussed a draft enabling MOU to be signed by
Bangladesh, India and Nepal for implementation of the BBIN MVA by the
three countries, bearing in mind the consent provided by the Royal
Government of Bhutan for the entry into force of the MVA among Bangladesh,
India and Nepal, without obligation to Bhutan, pending the completion by
Bhutan of its internal procedures for ratification of the BBIN MVA. The
delegations of Bangladesh, India and Nepal agreed to consider expediting the
finalization of this MoU, expressing gratitude to Bhutan for offering its consent
in this regard.

4. The meeting was held in a friendly and cordial atmosphere, with the
delegations agreeing upon the need to expeditiously finalize the Passenger
and Cargo Protocols for implementation of the BBIN MVA. The meeting
agreed to endeavour to revert by May 2020 on the process of internal
consultations by respective countries based on the discussions of the meeting.



MEETING OF BANGLADESH, BHUTAN, INDIA AND NEPAL

MOTOR VEHICLES AGREEMENT (BBIN MVA)

New Delhi

March 08, 2022

A meeting of India, Bangladesh, and Nepal on the BBIN MVA was held at New
Delhi on March 7-8, 2022. Bhutan participated in the meeting as an observer.
The Indian delegation was led by Ms. Smita Pant, Joint Secretary, Ministry of
External Affairs. Bangladesh delegation was led by Mr A.T.M. Rokebul Haque,
Director General (South Asia), Ministry of Foreign Affairs. The Nepalese
delegation was led by Mr. Keshab Kumar Sharma, Joint Secretary, Ministry of
Physical Infrastructure and Transport. The Bhutanese observer team was led by
Mr Thinley Norbu, First Secretary, Royal Bhutanese Embassy in New Delhi.

2. The meeting was held to discuss the Passenger and Cargo Protocols that are
essential to operationalise the BBIN Motor Vehicles Agreement (MVA) for the
Regulation of Passenger, Personal and Cargo Vehicular Traffic between Bangladesh,
Bhutan, India and Nepal, signed on June 15, 2015. This is the first meeting of
the group since the outbreak of the Covid-19 pandemic. The last meeting was
held in February 2020 in New Delhi.

3. During the meeting an enabling MOU to be signed by India, Bangladesh
and Nepal for implementation of the BBIN MVA by the three countries, pending
ratification of the MVA by Bhutan was finalised. Recalling the commitments
made at the highest level for implementation of the BBIN MVA, the delegations
expressed their desire to sign the MoU at the earliest to give momentum to the
implementation.

4. The countries emphasized the importance of operationalising the BBIN
MVA expeditiously to enable seamless movement between them for facilitating
trade and people-to-people contact. Operationalising the MVA by concluding
the Passenger and the Cargo Protocol will help realise the full potential of trade
and people to people connectivity between the BBIN countries by fostering greater
sub-regional cooperation.
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5. The delegates agreed on specific steps and timelines to expeditiously finalise
the Passenger and Cargo Protocols for the implementation of the BBIN MVA.
Asian Development Bank provided technical and knowledge support to the
meeting.



12TH STANDING COMMITTEE ON WATER RESOURCES (2020-21)

SEVENTEENTH LOK SABHA

Ministry of Jal Shakti Department of Water Resources, River Development
& Ganga Rejuvenation

CHAPTER XI

International Water Treaties in the field of Water Resource Management

and Flood Control

A. COOPERATION WITH PAKISTAN

11.1 The Department of WR, RD & GR has informed the Committee that the
Indus basin extends over an area of 11,65,500 km2 and lies mainly in India and
Pakistan with small area in Tibet and Afghanistan. Within India, the Indus basin
lies in Jammu and Kashmir (J&K), Himachal Pradesh (HP), Punjab, Haryana
and Rajasthan. The Indus system of rivers comprises of main Indus River, its five
major left bank tributaries i.e. Jhelum, Chenab, Ravi, Beas and Sutlej (all passing
through India) and a right bank tributary namely Kabul river which enters Pakistan
through Afghanistan and does not pass through India. The mean annual flow of
the Indus system of rivers is about 168 Million Acre-Feet (MAF) including flow
from Kabul river. (1 MAF = 1233 MCM = 43.56 TMC) Three rivers namely
Ravi, Beas and Sutlej together are known as Eastern Rivers while the rivers Chenab,
Jhelum and Indus together are called Western rivers. Out of these six rivers, the
Beas River flows within in the territory of India and the remaining rivers cross to
Pakistan downstream at different places.

Indus Waters Treaty

11.2 According to the DoWR, RD & GR, the Indus Waters Treaty was a result
from a dispute between India and Pakistan on sharing of the waters of Indus
basin which was geographically divided at independence. The Treaty was signed
on 19th September 1960 in Karachi after eight years of negotiations under the
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aegis of the World Bank. The Treaty contains a preamble, twelve Articles and
eight (A-H) lengthy Annexures. The Salient Provisions of the Treaty are as under

1. All the waters of the Eastern Rivers - Sutlej, Beas, and Ravi with average
annual flow of around 33 Million Acre Feet (MAF) is allocated to India for
unrestricted use while the waters of Western rivers - Indus, Jhelum, and Chenab
with average annual flow of around 135 MAF is allocated largely to Pakistan.

2. However, India is permitted to use the waters of the Western Rivers for
Domestic Use, Non-consumptive use, Agricultural use as specified in
Annexure C, and generation of hydro-electric power. This right to generate
hydroelectricity from Western rivers is unrestricted subject to the conditions
for design and operation as specified in Annexure D of the Treaty. India can
also create storages upto 3.6 MAF on Western rivers.

3. Any issue, when arises, is first discussed at Permanent Indus Commission for
its resolution. If the Commission is unable to resolve the same, the matter of
technical nature can be referred to a Neutral Expert by either Party. If the
issue is of legal nature, the same can be referred to a Court of Arbitration
either jointly by both the Parties or by a Neutral Expert.

4. There is no provision in the Treaty to stop construction of a project till issues
are resolved. Only Court of Arbitration can impose such restrictions.

5. The territorial disputes cannot be raised by either Commissioner. Also, there
is no option for unilateral exit or modification in the Treaty for either country.

6. This Treaty is bilateral and World Bank only has a limited procedural role
limited to appointment of Neutral Expert or Court of Arbitration on request
of the Parties.

Permanent Indus Commission

11.3 Under Article VIII of the Treaty, a Permanent Indus Commission (PIC) has
been created as an institutional mechanism for implementing the Treaty. PIC
comprises of a Commissioner for Indus Waters from each side. Unless otherwise
decided by either Government for a particular matter, each Commissioner is the
representative of his Government for all matters arising out of the Treaty. The
Commission is required to meet regularly at least once a year, alternately in India
and Pakistan, and at other times on request. So far, 115 meetings of the
Commission have been held since signing of the Treaty in 1960. The last meeting
of the Commission was held in August 2018 at Lahore. The next meeting,
scheduled in March 2020 has been postponed in view of pandemic. The
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Commission is also required to undertake periodical inspections of the Rivers for
ascertaining the facts connected with the various developments and works on the
Rivers. So far 119 tours on either side had been undertaken. The Commission
submits its Annual Report to the respective Governments before 30 June every
year.

11.4 On the question of utilization of waters of the Indus, Jhelum and Chinab
Rivers, the representative of the Department of Water Resources, River
Development and Ganga Rejuvenation during the course of oral evidence held
on 17.11.2020 stated as follows:

“Sir, we have Major Dams on these three rivers. Like Ranjit Sagar Dam
is built around Pathankot on Ravi. Vyas has Pong Dam and Sutlej has
Bhakra Nangal Dam. We also transfer water from Beas river to Satluj
through tunnel and canal, which is Beas Satluj Link (BSL) Project.
Similarly, we are also transferring water from Ravi to Vyas. Through
these three projects we are able to use major water. Little by little, the
flood season has downstream of these reservoirs, some additional water,
which we cannot use, it flows towards Pakistan. Apart from this, some
more of our projects are still in the planning stage, as soon as they
come, there is a Ujh project on Ravi’s tributary. There is a project called
Shahpurkandi Dam Project, which is on Ravi itself and is downstream
of this Ranjit Sagar Dam. There is a third project, which we have
envisaged, the Ravi-Vyas link second, because our one link is already
on Madhopur. These three projects, if they come, then the rest of the
water is going, we will tap majority. A common claim that our water is
going towards Pakistan, it is not so. Right now we are able to use major
water of these three rivers”.

He further stated as follows:

“Sir, what you said, I would like to supplement a bit. As people feel
that we have taken very little water in that 1960 treaty, much water
went to Pakistan. There is topography and other things to use water,
currently 40 percent of our country is in the North-East, but in the
North East we do not use that water and that water floods Assam and
others. The topography there is such, whether it is Jammu and Kashmir,
Parts of Himachal Pradesh that it is not possible for us to use more
water than this. Technically, it is also not feasible. That is one thing.
Second, the effect that the best water utilization of any river system is
seen in India is that of the Indus system. We use more than 95% of
these three rivers. In today’s day, we are not able to do interlinking of
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river. There are at least two examples of successful interlinking, which
he has mentioned. We also bring Vyas water in Sutlej and Ravi water.
On a rainy day, there will be a little more water anywhere; some of that
water goes to Pakistan. Secondly, our problem is that our canals, which
are in Punjab and Rajasthan, are built much earlier, they are very old.
The way they should be maintained and they should not be able to
carry as much water as they should carry. One place is Harike Barrage.
Two big canals take off of Harike barrage, one is called Rajasthan feeder
and the other is Sirhind feeder. As of the capacity of both of them, in
today’s day we are not able to utilize even a third of its capacity. Due to
this, we have to release that water from the barrage of Harike and finally
that water goes towards Pakistan. To lining them both, a project is
being funded by the Government of India. If that will be done, then we
will be able to use a little more water from the Existing System itself. As
he said that one on one, Shahpur Kandi already work is going on. The
project was closed for four years, but has been revived in the year 2018.
Now we are going to take cabinet approval of Ujh multipurpose project,
so due to this, some more water will be used. We are able to make good
use of this system of water, which is our share of water. Yes, it is necessary
that we have not been able to make more of the three rivers on which
we should build more hydro electric projects, because hydroelectric
projects will also have to have viability. Today, the way in which
resettlement, rehabilitation and the rest of the cost has increased, it is
seen everywhere that there is technical feasibility, but there is no
commercial viability, if we generate energy for 8-10 rupees. Then what
will we do with that? These are some problems, otherwise we are using
a lot of water in this system”.

11.6 The Department in its written reply has informed the Committee that no
storage on Western rivers has been created by India so far. Further, the estimated
power potential from Western rivers is about 20000 MW. Twenty Nine run- of-
the-river (RoR) hydroelectric projects of more than 1 MW aggregating to 3482
MW have been constructed on Western rivers in the State and Central sector.
11.7 It has further been stated that Indus Waters Treaty 1960 provides India, the
right to develop Irrigated Cropped Area (ICA) of 9,12,477 acres through waters
of Western rivers without creating any storage. Further ICA of 4,31,000 acres can
be added after creation of conservation storage and release of a specified quantum
of water into the river annually from the same, in accordance with the Treaty,
thereby taking the potential ICA from Western rivers to 13,43,477 acres. As per
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the latest data for the crop year 2019-20, the ICA developed by India on Western
rivers is 7,59,859 acres.

Regular Hydrological Data Exchange under Indus Treaty

11.8 The Department have further apprised the Committee that Article VI(1) of
the Indus Treaty provides for regular exchange of specified data relating to flow of
the rivers, extractions / releases from reservoirs and withdrawal from all canals,
including link canals. This data is transmitted monthly by each Party not later
than three months after the end of the month to which they relate. It also provides
for supply of such data at less frequent intervals on request by either Party for
operational purposes. It also provides for supply of any hydrological data to the
extent that these are available. This data is being exchanged regularly between
both the Parties.

Flood Information

11.9 Except for the Beas river which flows entirely in India, all other rivers of
Indus system flowing through India, namely Indus main, Jhelum, Chenab and
Sutlej cross to Pakistan located downstream. Article IV(8) of the Treaty provides
that “The use of the natural channels of the Rivers for the discharge of flood or
other excess waters shall be free and not subject to limitation by either Party, and
neither Party shall have any claim against the other in respect of any damage
caused by such use. Each Party agrees to communicate to the other Party, as far in
advance as practicable, any information it may have in regard to such extraordinary
discharges of water from reservoirs and flood flows as may affect the other Party.”
Thus, the Treaty puts an obligation on India to supply the advance information
in regard to such extraordinary discharges of water from reservoirs and flood
flows as may affect Pakistan. During the flood season. The river flows and discharges
from the reservoirs are monitored by this wing in coordination with Central
Water Commission, Bhakra Beas Management Board and Government of Punjab.
This information on extraordinary discharges of water from reservoirs and flood
flows is supplied to Pakistan under Article IV(8) of the Treaty as and when such
situation arises.

B. COOPERATION WITH CHINA

Memorandum of Understanding on Brahmaputra and Sutlej Rivers with China

11.10 The Committee have been informed by the Department of WR, RD &
GR that recurrent floods in Brahmaputra Basin wreak havoc frequently and a
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major flood in the year 2000 led to loss of many lives, infrastructure and other
properties in India. A need was thus felt for trans-border cooperation for early
warning system. Accordingly, a Memorandum of Understanding (MoU) was
signed between India and China in January, 2002 for sharing of hydrological
information of the Yaluzangbu/Brahmaputra River in flood season by China to
India for the three stations on Yaluzangbu/Brahmaputra river viz Nugesha, Yangcun
and Nuxia located in Tibet Autonomous Region (TAR). The main purpose of
the MoU is flood control and disaster mitigation in downstream areas, mainly in
Arunachal Pradesh, Assam and further down. The hydrological data include Water
Level, Rainfall and Discharge. The period of data in this MoU was 1st June-15th
October every year. The MoU was renewed in June, 2008, May, 2013 and June
2018 for another five years.

11.11 Another umbrella MoU on Brahmaputra was signed between India and
China in October 2013, which inter alia increased the originally envisaged duration
of data from 1st June- 15th October to 15th May-15th October. This umbrella
MoU of 2013 further opens up other areas of co-operation in water sector and
has no expiry period. In the year 2005, there was a breach of Parichu Lake in TAR
which led to severe flooding of Sutlej river in India. This led to loss of lives and
properties in Himachal Pradesh and further down in India. Thus, a need for
trans-border cooperation for early warning system was also felt for Sutlej River
(called Langqen Zangbo in China). Thus, a Memorandum of Understanding
(MoU) with People’s Republic of China was signed on April, 2005 with provision
of hydrological information of the River Sutlej/Langqen Zangbo in Flood Season
by China to India. Under this MoU, Chinese side provides hydrological
information of Tsada station located on River Sutlej/Langqen Zangbo. The MoU
has a validity of five years. The MoU was renewed in 2010 and November, 2015
for another five years.

Implementation Plans

11.12 The signing of MoU on Brahmaputra and Sutlej rivers with China is
followed by the signing of Implementation Plans (IP). The IP gives the modalities
regarding technical details of provision of hydrological information, data
transmission method, cost settlement etc. The IP also provides details of the
stations, frequency, type, duration and format of transmission of data to be
supplied.
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Expert Level Mechanism (ELM)

11.13 The Department of WR, RD & GR has stated that during the visit of
Hon’ble President of the People’s Republic of China in November, 2006, it was
mutually agreed upon to set up an Expert Level Mechanism (ELM). ELM between
India and China was thus established to discuss interaction and co-operation
upon provision of hydrological data in flood season, emergency management
and other issues regarding trans-border rivers as agreed between them. The ELM
meetings are being held annually, alternately in India and China. ELM meetings
inter alia discuss the following:

i. Discussions on transmission of data and data utilisation Report by Indian
side.

ii. Unforeseen flood related events in Tibet Autonomous Region (TAR) and
their impacts on Indian side.

iii. Any other mutually agreed item in the agenda which may include presentations
by both the sides on flood related matters, hydropower development, opening
of new station in TAR, technical exchanges etc.

iv. Site visits to water resources projects/works in the respective countries.

11.14 As regards sharing of hydrological data with China, the representative of
Department of Water Resources, River Development and Ganga Rejuvenation
during the oral evidence held on 17.11.2020 apprised the Committee as follows:

“Sir, this is the MoU. China is such a country with which we do not have

much cooperation at the moment, but at least it is of data sharing and that

is also on payment basis. Normally like where we are taking data, Nepal is

not charging anything from us but China is charging for supplying this

data to us. In Brahmaputra, we get data of three stations during flood

season, that is, from 15th May to 15th October, we get data on water level,

flow, and rainfall. Sir, MoU with China belongs to the Brahmaputra and

Sutlej river. Yes, the work of data sharing is happening continuously. Both

agreements are for five-five years and are being renewed continuously”.

11.15 When asked whether there is regular sharing of hydrological data by China
with regard to rivers of Brahmaputra and Sutlej, the Department replied as under:
“Except for the year 2017 (when no data was supplied) data is being supplied by
Chinese side for both the rivers viz, Brahamputra and Sutlej as per the MoUs.
Hydrological data (Water Level, Rainfall and Discharge) of Brahmaputra River
for the three stations in Tibet Autonomous Region (TAR) viz. Nugesha, Yangcun
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and Nuxia was supplied regularly during the period from 15th May to 15th
October during the year 2020, twice a day (0800 hrs and 2000 hrs Chinese Time).
Similarly, Hydrological data (Water Level, Rainfall and Discharge) of Sutlej River
for the lone station in TAR i.e., Tsada was supplied regularly during the period
from 1st June to 15th October for the year 2020, twice a day (0800 hrs and 2000
hrs Chinese Time)”

11.16 On being asked whether China has any proposal to build dams on
Brahmaputra river, the Ministry of External Affairs in their written reply stated as
follows:

“The ‘Outline of the 12th Five Year Plan for National Economic and

Social Development of the People’s Republic of China’ endorsed in March

2011 indicated that three hydropower projects on the main stream of

Brahmaputra River in Tibet Autonomous Region were approved for

implementation by the Chinese authorities. A hydropower project at Zangmu

was declared fully operational by Chinese authorities in October

2015.Government carefully monitors all developments on the Brahmaputra

River. As a lower riparian State with considerable established user rights to

the waters of the trans-border rivers, Government has consistently conveyed

its views and concerns to the Chinese authorities and has urged them to

ensure that the interests of downstream States are not harmed by any activities

in upstream areas. The Chinese side has conveyed to us on several occasions

that they are only undertaking run-of-the-river hydropower projects which

do not involve diversion of the waters of the Brahmaputra. Various issues

relating to trans-border rivers are discussed with China under the ambit of

an institutionalized Expert Level Mechanism which was established in

2006, as well as through diplomatic channels. We intend to remain engaged

with China on the issue of trans-border rivers to safeguard our interests”.

C. COOPERATION WITH BHUTAN

Flood Forecasting Mechanism

11.17 The Ministry of External Affairs, Govt. of India had sponsored a
“Comprehensive Scheme of hydro-meteorological and Flood forecasting network
on rivers common to India and Bhutan” in the year 1955 for the purpose of flood
warning measures in Bhutan. Under the scheme 19 nos. of rain gauge and 8 nos.
of wireless stations were set up under the control of MEA. The stations were
subsequently handed over to Royal Govt. of Bhutan. The network now consists
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of 32 hydro-meteorological/ meteorological stations maintained by the Royal
Government of Bhutan with funding from India. The data received from these
stations are utilised in India by the Central Water Commission for formulating
flood forecasts. A Joint Experts Team (JET) comprising of senior officials of
India and Bhutan, reviews and monitors the assigned work of this Scheme as well
as the release of funds to RGoB.

11.18 A Joint Group of Experts (JGE) on Flood Management has also been
constituted for matters related to floods created by the rivers originating from
Bhutan and coming to India. The JGE deliberates the probable causes and effects
of the recurring floods and erosion in the southern foothills of Bhutan and
adjoining plains in India and recommends to both the Governments appropriate
and mutually acceptable remedial measures.

Technical Assistance

11.19 The Central Water Commission has established Bhutan Investigation
Division (BID) at Phuentsholing, Bhutan for providing technical assistance for
various matters including development of hydropower potential in Bhutan. BID
has been involved in providing technical assistance for setting up of Gauge and
Discharge sites and Wireless stations for Flood forecasting, Survey, Investigation
& construction of mini/micro hydel schemes, river training works.



INTERCONNECTION WITH NEIGHBOURING COUNTRIES

MINISTRY OF POWER, GOVERNMENT OF INDIA

India is centrally placed in South Asian region and with cross border
interconnections with neighbouring countries, playing a major role in effective
utilization of regional resources. Further, to facilitate import/ export of electricity
between India and neighbouring countries, Ministry of Power, Govt. of India
have issued the “Guidelines for Import/Export (Cross Border) of Electricity-2018”
on 18th December, 2018. India have also developed expertise in high capacity
high voltage transmission projects including AC 400kV and 765kV and HVDC
systems. Presently, India is connected with Nepal, Bhutan, Bangladesh and
Myanmar. Country wise details are as under:

India–Nepal

Nepal is interconnected with India at various places through 11kV, 33kV, 132kV
and 220kV lines. For transfer of bulk power, interconnection between India and
Nepal through Dhalkebar (Nepal) - Muzaffarpur (India) 400kV D/C transmission
line has been constructed. A total of about 700 MW of power is being supplied to
Nepal through these interconnections.

Further, 400kV D/C Gorakhpur (India) – Butwal (Nepal) line, 400kV D/C
Dhalkebar (Nepal) – Sitamarhi (India) line, 132kV D/C Nanpara, Bihar (India)
– Kohalpur (Nepal), stringing of second circuit of 132kV line Kataiya (India) –
Kushaha (Nepal) and 132 kV Raxaul (India) – Parwanipur (Nepal) lines have
been agreed.

India–Bhutan

India and Bhutan already are connected through various 400kV, 220kV and 132kV
lines, mainly for import of about 2000 MW power from Tala HEP (1020MW),
Chukha HEP (336MW), Kurichu HEP (60MW) and Mangdechu HEP (720
MW) in Bhutan to India.

Further, Punatsangchu-I (1200 MW) and Punatsangchu-II (1020 MW) HEPs
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in Bhutan, are expected to be commissioned by 2024-25. The transmission system
for transfer of this power from these projects to India is already in place. With the
commissioning of these HEPs the power transfer between Bhutan and India would
be enhanced to about 4200 MW.

India–Bangladesh

A high capacity interconnection between India and Bangladesh exists through
Baharampur (India) – Bheramara (Bangladesh) 400kV D/C lines along with 2x500
MW HVDC back-to-back terminal at Bheramara. Another 400kV (operated at
132kV) interconnection exits between Surajmaninagar (Tripura) in India to
Comilla in Bangladesh. These interconnections cumulatively facilitate transfer of
power of the order of 1160MW to Bangladesh.

Further, to enable more intra-regional electricity trade, including competitively-
priced power generated from Hydro-electric power projects in India, Nepal and
Bhutan; development a 765kV Double Circuit cross-border electricity
interconnection between Katihar (India), Parbotipur (Bangladesh) and Bornagar
(India) was agreed in the India-Bangladesh Joint Statement during Official Visit
of Prime Minister of Bangladesh to India.

(Ministry of Power, Government of India. https://powermin.gov.in/en/content/

interconnection-neighbouring-countries (accessed on August 12, 2022).
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