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18. Managing the Commons in a
Climate Emergency: An Experiment in
Good Governance

Maya de Souza

Abstract: This chapter explores the challenges that arise in effec-
tively managing the Mhadei river in the context of climate change.
It considers what good governance involves in this changing situ-
ation. There have been many papers written on river basin gov-
ernance but the challenges and demands of the growing climate
emergency have not been widely considered, at least in India.

Our contention is that we are in a new “time,” a new era that re-
quires a review of existing systems and approaches. This chap-
ter is in part a provocation—pushing for urgent thinking to en-
hance these systems—and in part an assessment of the existing le-
gal framework and its deficiencies in the context of the new land-
scape we live in where the magnitude of risk from failing to act is
much higher.

Although we are entering a new era, much of the research on man-
aging common pool resources remains relevant: both the risks of
the tragedy of the commons and the possibilities of cooperation.
The question is how to ensure equitable and sustainable use and
management of these resources in the face of increased need. This
chapter brings in the thinking and studies of Elinor Ostrom (1990)
on how participatory approaches have worked and can work.

Our Proposition

C
LIMATE change will exacerbate the problems that already exist
in the Mhadei river basin including erratic rainfall concentrated
over short periods of time, which means less water capture and

increased flood risk plus soil erosion, and drought and heat which create
greater demand for water. The pressure to control water resources and to
divert water illegally will increase as a result. Indirect pressures include
salinity from sea-level rise, higher temperatures which will harm some
organisms and threaten or make existing ecosystems fragile, and forest fires
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as areas become drier with the heat. This requires forward-planning, agility,
and the capacity to deal with trade-offs and to find compromises.

The legal framework in India, which gives both the Union and State Gov-
ernments functions in relation to water, is not in our view fit for the chal-
lenge (Sawaikar 2025). The Constitution of India gives the Union govern-
ment functions in relation to the regulation of inter-state rivers and river
valleys (List 1, para 56) and the states functions in relation to water supply
(Article 246). River basin management structures, though in place for some
rivers, are missing for the Mhadei—though the Mhadei Water Disputes Tri-
bunal itself asked for such governance—and those that do exist do not have
a track record of addressing the complex challenges and trade-offs that arise.
A new structure is needed to confront climate challenges.

This chapter makes the case for a governance structure with a strong non-
political executive body. Strong executive structures are in place in some
river basins including the Mekong in Southeast Asia, the Murray–Darling in
Australia, the Rhine in Germany and the St. Lawrence River in USA/Canada.
A depoliticized technocratic body can help address the lack of trust between
states and support long-term thinking and planning that goes beyond po-
litical cycles. Additionally, this chapter makes the case for a participatory
structure, not only for the purpose of consultation but also of scrutiny—
and so we refer to it as an assembly. Setting up a body that is not open to
capture by the most powerful is a challenge and so this requires consider-
able thought. The third pillar is extensive information and technical exper-
tise without which neither of the above can function. It must be stated that
technical expertise does not come from engineers and hydrologists alone
but may also come from farmers, those managing local irrigation systems,
comunidades, and others. The assembly will therefore comprise plural un-
derstandings of the river and signify “epistemic pluralism” where no single
group of people is regarded as having a monopoly on knowledge.

Recourse to the judiciary, when no compromise is possible, is the fourth pil-
lar. The courts may be the best option for dispute resolution as procedures
exist for urgent adjudication among conflicting viewpoints rather than hav-
ing to constitute a tribunal anew. The fifth is a set of policy measures that
need to be explored, such as water pricing, thereby reflecting the value of wa-
ter and the impact of over-use, and possibly also the trading of water rights.

The State of the Mhadei: How Climate Change Will Affect the River.

1. A Lifeline Now Struggling with Various Pressures

Before looking at climate impacts, the current pressures on the Mhadei and
the wider river basin need to be noted. The river basin traverses political
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boundaries, with basin areas in Maharashtra (4 percent), Karnataka (18
percent) and Goa (78 percent) creating political pressures and multiple
demands on the river.

The Belgavi area of Karnataka, where the river begins, is the second most
populous area in the state with the growing cities of Belgavi, Dharwad and
Hubli creating an increasing demand for water amidst rising scarcity. De-
mand includes water for water-intensive agriculture (Raghuram 2024), in-
dustry, household consumption, and power generation, with water needed
for cooling thermal power plants (Times News Network 2024). The neigh-
bouring river basins in the northeast—the Tillari and Malaprabha basins—
include an area which is in part dry and arid (Anilkumar, Shankar, and Suprit
2024).

In recent years there have been changes in local responsibility for water
management. Villages in Goa traditionally engaged in extensive systems
of capturing water and groundwater recharge, using ponds, paddy fields,
and bandharas to divert water from rivers into irrigation channels flooding
fields that then fed wells. However, there is now greater reliance on modern
water management systems where water is held in large reservoirs such
as at Selaulim and piped long distances by the Public Works Department
(PWD) to homes and other end users. This creates a disconnect between
the households and businesses that use the water and the management of
the water system. Traditionally, households would have been conscious that
the water that falls for such a short period needs to be collected and stored.
They would be conscious of the levels of water in their own wells and the
need to use it judiciously. They would be concerned about over-use and
extraction by neighbours drawing on the same aquifer. Now with close to
100 percent connection to the PWD water supply, the burden of managing
water is passed to a government body. Harvesting water and saving water is
not regarded as necessary. This reduces the sense of responsibility in towns
and villages for securing and managing their water.

This disconnect is a theme that Mridula Ramesh (2023), writing about water
across India in her book Watershed, also highlights, explaining how British
engineering changed people’s relationship with water and how low water
prices have bolstered this relationship. The impact of low water prices is
also highlighted in studies by the Centre of Energy, Environment and Wa-
ter or CEEW (Burton et al. 2011). The Mhadei is one of the most important
sources of freshwater in the area, especially for Goa (Indian Express 2018). At
the lower reaches it is saline, rendering estuarine water unusable, but never-
theless serves as a healthy breeding ground for fish and shellfish.
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2. Climate Impacts on the River Basin

This chapter takes a wide-angle river basin perspective: it is the manage-
ment of both the river and the water in the wider watershed that determines
the actual climate impacts on communities. There is no clear modelling
of impacts on the river to look at.1 Therefore, this section begins with the
key climate variables and changes that might be expected before exam-
ining the likely impacts in this geography. The Goa State Action Plan on
Climate Change (GSAPCC) says that there have already been significant
changes (Goa State Biodiversity Board 2023) and the Karnataka State Action
highlights concerns (Government of Karnataka 2015).

The three main climate variables highlighted in the GSAPCC of relevance to
the river basin are:

• Temperature: affecting evaporation and demand.

• Precipitation: quantity and extreme rainfall events.

• Sea level rise: leading to salinity from seawater ingress.

In terms of temperature, CMIP6 uses a number of variables (IPCC 2023). In
all cases, temperatures across India will rise. The number of hot days over
35°C will be around 21 days but possibly around 25 days by 2039 in the ex-
treme climate change scenario SSP5-8.5. Maximum daily temperatures for
March, April, May will be 41.65°C under SSP3-7.5 and 41.74°C under SSP2-
4.5. If climate change is under control with mitigation action being effective
then the hot days will be fewer, 11 days median and 19 days at the higher end
of projections.

With climate mitigation policy increasingly under attack in the USA and Eu-
rope, the risks of the extreme scenarios are more than possible, perhaps in-
creasingly likely. According to Goa’s State Action Plan on Climate Change,
Goa’s mean annual temperature has already increased by 1°C since the be-
ginning of the twentieth century (Goa State Diversity Board 2023). Under
high emission scenarios, temperatures are expected to rise even more, by
up to 7°C by the end of the century. Goa will start experiencing heat waves
beyond the 2040s with temperatures over 5°C higher.

In terms of impact on the river basin, this will raise evaporation levels af-
fecting agriculture and household demand for water—showers, swimming

1 This is a gap that the Goa government or institutions could usefully seek to fill. What we have
are projections for climate change in India including projections on a state level. The change is
explained below having regard to World Bank data drawn from CMIP6, Indian Meteorological
Department reports. Useful data has also been published by the Azim Premji Foundation.
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pools etc—as well as mechanical cooling demand which in turn requires
more power generation. Cooling towers for thermal power, i.e., from coal,
will increase the demand for water. In extreme situations, the power stations
will fail meaning air conditioning units will be out of action, which could
lead to excess mortality in hot weather.

The second key climate variable is precipitation. Goa has very high levels
of rainfall—over 3000mm a year (Indian Meteorological Department 2025).
With climate change, rainfall levels are expected to increase according
to CMIP6 projections. Extreme rainfall incidents have to date actually
increased but there is greater variability year to year (Sirur 2024). Although
this may sound positive for water security, very heavy rain in a short time
space means high run-off rates and flood risk. The common response in
flood-prone areas of enhancing drainage and sending this water to the sea
as swiftly as possible, combined with construction which seals soil with
tarmac and concrete has caused reduction in groundwater recharge. These
precipitation levels also create a risk of flooding, which may arise in a city
like Panjim with excess rainwater plus severe high tides. In recent years,
Goa’s farmers have also lost an unprecedented amount to flood damage
(Agroinsurance 2024).

Northern inland Karnataka, which has much lower levels of rainfall—around
700mm per year—may suffer drought with climate change increasing de-
mand for water (Agroinsurance 2024). The Karnataka government in its State
Water Policy 2022 outlines the concerns for Karnataka (Government of Kar-
nataka 2022). That the state is already water-stressed is clear and the pro-
jections are for increased water stress (Government of Karnataka 2022, 2).
Reduced rainfall is expected and a 10–80 percent increase in drought risk.

The third key variable is sea level rise. Goa is experiencing a rise of 1.45 mm
a year, and an expected 1 m sea-level rise by the end of the century. And as
14.73 percent of the land is under 15 m elevation, it is severely vulnerable to
flooding. UNDP predicts that Goa will lose a large percentage of its land area
including its famous beaches and tourist infrastructure (Goa State Biodiver-
sity Board 2023, 67). According to the GSAPCC, a 1 m rise in sea-level would
cause damage of around Rs. 8,100 crore (USD $800m). In terms of physi-
cal vulnerability, issues include saline water ingress through channels and
across broken bunds as the sea-level rises. This will affect agriculture and
aquaculture. Increased salinity combined with reduced flow levels of the
river will have biological impacts. The risks are of reduced phytoplankton
diversity as they need freshwater (Orizar, Repetti, and Lewandowska 2024).
There will be stress to larger animals that are not adapted for salt toleration.
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Acute sedimentation from run-off will reduce photosynthesis and reduce
fish yields.

3. Implications for Goa

Water security will be an issue for Goa and the Mhadei itself with climate
change. The river is fed by the monsoons, and its levels are at risk from
more erratic monsoons. In fact, the river basin as a whole will be affected by
this extreme and temperamental weather. Sufficient water for cities, agricul-
ture, industry and even firefighting will be crucial and competition for what
is available will rise:

As far as the peninsular and coastal rivers are concerned, they depend solely
on precipitation. During the monsoons, they pass water in enormous quan-
tities, part of which flows waste into the sea. Once the monsoon ends, the
water can drop to precipitously low levels, unable to support even basic hu-
man needs. If the monsoons are erratic, the consequences become acutely
catastrophic. Thus, the low quantity of water in the Northern, peninsular,
and coastal rivers is a grave concern (World Bank 2023).

These problems will arise not on their own but in combination with pop-
ulation growth. Water availability levels in 2011 showed Goa having 1,807
m3 of water in 2021 with projections used making it water safe according to
the Goa State Water Policy (Government of Goa 2021). Levels between 1700
and 1000 m3 are regarded as leading to water stress, which means periodic
water shortages; and below 1000 m3 is regarded as water-scarce. Taking on
board the increase in population since 2021, Goa is likely now to be within
the “water stress” category or approaching it.

In addition to the impacts on plankton biodiversity, stress on animals not
adapted to salt toleration, and decreased fish yields, increased extraction
of water combined with heat and less predictable monsoons increases the
risk of forest fires. In 2023, Goa witnessed large scale forest fires that burnt
around 400 sq km of forests in the Ghats. Furthermore, flooding combined
with soil erosion will lead to losses for farmers and reduce the longer-term
viability of farming in Goa while also affecting towns, cities and infrastruc-
ture. This calls for integrated river basin management approaches that sup-
port water security whilst reducing flood risk and erosion.

The GSAPCC does not spell out the impacts of climate change on river basins
in any detail. However, in its section on water sector adaptation strategy it
says “though Goa is situated in high precipitation zones, it has one of the
lowest per capital freshwater availability” (Goa State Biodiversity Board 2023,
21). In the proposals set out, several water actions are listed including en-
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hancing groundwater protection and protecting water resources through re-
ducing the excessive extraction of water for the tankers.

The Intergovernmental Panel on Climate Change (IPCC) Assessment Report
6 (AR6) Synthesis Report is the formal and most recent report of this ex-
pert body associated with the United Nations Committee on Climate Change
(UNFCCC) assessing the progress and impact of climate change. It high-
lights the impact of climate change on water resources: “Climate change has
caused substantial damages, and increasingly irreversible losses, in terres-
trial, freshwater, cyrospheric, and coastal and open ocean ecosystems (high
confidence)” (IPCC 2023). Chapter 4 of the main report emphasizes the im-
pacts of climate change on water security. Freshwater resources will be in-
creasingly compromised by high demand and less secure supply. The IPCC
warns that adaptation will get harder and harder. It also says that “[a]ctions
that focus on sectors and risks in isolation and on short term gains often lead
to maladaptation over the long term, creating lock-ins of vulnerabilities, ex-
posure and risks that are difficult to change” (IPCC 2023, B.4.3).

River Basin Management: What Is Needed for the Climate Emergency?

As is evident above, climate change will create additional pressure and in our
view a need to:

1. Increase agility and responsiveness to less stable rainfall patterns.
Relying on a system that requires three years of legal proceedings or
longer is not appropriate when quick decisions and adjustments are
needed.

2. Enhance demand management—avoiding excessive extraction
of water in upstream areas without regard for the midstream and
downstream. This involves rethinking demand. There are multiple
stakeholders involved—farmers, industry, power stations, and towns
and cities.

3. Take an integrated catchment approach which involves managing
rainwater to slow the flow to the river. Tributaries can be managed to
use natural processes like meanders that help slow the flow to increase
climate resilience and enhance ecological systems upstream and
downstream. Ensuring sufficient water in the Ghats year-round and
capturing water in downstream areas in aquifers to supplement the
water from upstream reservoirs can also reduce flood risk in low-lying
coastal areas. Planting trees in catchment areas may increase rainfall
levels and reduce run-off, which also carries sediment into the rivers,
whilst increasing percolation into aquifers.
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River Basin Governance in India

In this section, we look at how the river basins are governed in India be-
fore considering whether they are fit for current and future challenges. The
Constitution gives states a duty in relation to water supply and gives pow-
ers to regulate inter-state rivers to the Union government. The Ministry of
Water Resources lays down policy guidelines and programmes for the devel-
opment and regulation of the country’s water resources and can issue direc-
tions. However, its functions primarily relate to overall planning and pol-
icy formulation, including technical guidance and research, formulation of
national water development perspective, and the determination of the wa-
ter balance of different basins/sub-basins for consideration of inter-basin
transfers. The Ministry also has a function on coordination, mediation and
facilitation with regard to the resolution of differences or disputes relating
to inter-state rivers and in some instances overseeing the implementation of
inter-state projects (Department of Water Resources 2025).

The states have powers over their rivers but are subject to the union govern-
ment’s powers. They have opposed central government attempts to widen
central powers on this front mainly or at least in part because of a fear that
the Union government may use its powers in favour of the state with a gov-
ernment of the same political party (Gupta 2019). This means a bifurcated
system which creates uncertainty on who has responsibility for ensuring an
equitable allocation of water. There is a chance that no one fully takes re-
sponsibility, creating risks in this climate emergency situation.

Under Article 262 of the Constitution, the judicial role to adjudicate between
states lies with specially appointed union government tribunals: “(1) Parlia-
ment may by law provide for the adjudication of any dispute or complaint
with respect to the use, distribution or control of the waters of, or in, any
inter-state river or river valley. (2) Notwithstanding anything in this Consti-
tution, Parliament may by law provide that neither the Supreme Court nor
any other court shall exercise jurisdiction in respect of any such dispute or
complaint as is referred to in clause (1).”

The tribunal system is governed by the Inter-State River Water Disputes Act,
1956. In line with Common Law legal systems, the approach is confronta-
tional rather than investigative. Though river basin structures are common,
for example, in the European Union, they are not at the forefront of the In-
dian governance structure even with provisions for such Boards under the
River Boards Act, 1956. The Act gives the union government power to set up
River Boards to advise state governments on coordination of activities and
resolving conflicts relating to “conservation, control and optimum utilisa-
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tion of water resources” and other matters such as afforestation and control
of soil erosion. The Boards are to consist of a Chair and members appointed
by the central government. They can be empowered under Sections 13 and
14(1) to advise governments on regulation and development as well as inter-
state conflict, and prepare schemes for the purpose of regulating the inter-
state river. They are primarily of an advisory rather than executive nature
and the scope of their powers is limited.

Boards have not been established under this Act but under other statutes.
Several have been set up including those under the Betwa River Board Act,
1976 and the Brahmaputra River Board, 1980. The Executive Committees
comprise officers from the central government and the state governments.
The functions of these Boards are largely about supporting actions of the
central and state governments: carrying out surveys and investigations
and preparing reports for state governments. They have specific executive
powers regarding constructing a specified dam, i.e., Rajghat in Madhya
Pradesh, and laying down rules of operation of those dams (Government of
India 1976, sections 10–12).

Though the mission and vision are in line with planned management of the
river basin, with duties to prepare a Master Plan amongst other things, there
is an emphasis on utilization of water. The Brahmaputra Board established
by the Brahmaputra Board Act, 1980 is required to by planning and
such other measures so as to achieve development and utilization of water
resources of Brahmaputra (Government of India 1980). The Betwa River
Board Act, 1976 refers to sustainable development, maintenance of quality,
and efficient use of water resources to match with the growing demands
on this precious natural resource of the country. But climate resilience and
healthy ecosystems are not mentioned.

There is no reference in the statutes to either a practice of engaging local
communities or drawing on local knowledge and expertise in relation to river
basins. This may reflect a dominance of engineers rather than those with
a climate science background amongst IAS officers (Dhingra 2018). Recent
press releases show the importance of engagement is recognized in terms of
groundwater. The Atal Bhujal Yojana Scheme (announced on 1 April 2020 for
five years) is stated to be designed to enable community participation (Press
Information Bureau 2021).

Are the Boards Fit for Purpose?

In answering this question, we consider how well the current structures sup-
port the management of common pool resources. We use the term to refer
to those natural assets with access shared by many people. These assets can



398 The River Mhadei: The Science and Politics of Diversion

be fields or common land, water bodies, or fishing stock amongst other re-
sources. Rivers from which households, towns, villages and businesses can
draw water and make use of them for multiple purposes are a form of com-
mon pool resource.

There are three reasons for taking the view that they do not perform the role
required:

First, power & politics: There is no over-arching structure for managing
rivers that depoliticizes conflicts. Existing boards like the Betwa and
Brahmaputra River Boards comprise government officers and represent
states. They do not prioritize evidence gathering and developing a robust
understanding of climate risk. A strong neutral structure would involve
commissioning robust evidence, taking a holistic watershed view, and
providing neutral advice to governments. As is apparent from the lengthy
submissions in various disputes including the Mhadei, states do not trust
each other or accept the evidence of the other party.

The existing river basin boards are not strong executive bodies that can take
charge of a situation and rise above the political fray. They do not have the
technical staff to help take charge and as largely advisory groups, they cannot
ensure agility of decision-making and make tough decisions. States continue
to claim rights to control the rivers. In the Kaveri situation we see consider-
able politics between the states of Karnataka and Tamil Nadu. The situation
is open to populist manoeuvrings with water featuring in election campaigns
or politicians refusing to follow court orders because of political sensitivi-
ties (TIMESOFINDIA.COM 2018). Furthermore, where the downstream ri-
parian state is smaller and politically less powerful than the larger ones—in
the Mhadei basin, the population of Karnataka’s large towns on the edge of
the Ghats is higher than that of Goa—a majoritarian approach carries risks.

Secondly, water management is fragmented with responsibilities across
states and spread across departments from those managing river water, sur-
face water, and groundwater to those departments managing supply includ-
ing the PWD and Agriculture Department.

Thirdly, the existing boards have a river focus and do not consider the
catchment as a whole. Similarly, tribunals have also this narrow focus. To
ensure adaptation and readiness for climate change, looking at water in the
river basin as a whole would increase options for securing water for all in an
equitable way. For example, efforts could be made to increase groundwater
recharge and slow the flow of smaller tributaries to the Mhadei.

Fourthly, the people on the boards have a narrow educational and profes-
sional background. Looking at the composition of the Boards they seem en-
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gineer focused. It is not clear that they take on board ecological systems or
other non-quantitative aspects of a river such as the social, public amenity,
cultural, and spiritual angles. There is not much emphasis on public par-
ticipation and local knowledge (see Dandekar 2025 in the present volume).
There is a sense of alienation from the process by people, especially in Goa.
This is in part because of a lack of recognition of the river as a part of nature
and of inherent value. The “engineering” tendency goes against this view
and does not resonate with the people that have a social, cultural, and reli-
gious affinity with the river. There is no body that feels accessible to ordinary
people.

Fifthly, the legal process is long and cumbersome and not flexible enough
for the unpredictable situation that is already emerging because of erratic
and extreme weather.

Alternative Structures and Approaches

In considering alternative structures, this chapter draws on two rich and fer-
tile sources:

1. Thinking of participatory community mechanisms of managing
common pool resources: this school of thought is associated with the
work of Elinor Ostrom who responded to Gavin Hardin’s “tragedy of the
commons” thesis by showing that traditional societies had managed
shared resources—labelled “common pool resources”—effectively.2

2. Real examples from other river basins across the world including the
Murray–Darling river basin (Australia), the Mekong (Southeast Asia),
the Rhine (in Western Europe showing the EU approach) and the St.
Lawrence (USA and Canada).

Learning from Traditional Systems: What Enabled Them to Work?

In this section, we look at the case studies developed by Ostrom on tradi-
tional systems of management which mean that private ownership or state
regulatory bodies may not be needed (Ostrom 1990). At the heart of this
thinking is that decentralized decision-making can engage people and sup-
port optimal decisions. To dispel concerns about the relevance of these ex-
amples, it is noted that although these case studies apply to common pool
resources with a broad equality of power, not all cases are so straightforward.
In any group, there are some people who are more powerful than others.

2 Hardin’s thesis was that resources owned by many—a shared resource—would be vulnerable
to over-exploitation as each owner would maximize their own benefits at the expense of the
common good. Addressing this risk required either a shift to private ownership or strict regu-
lation.
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The examples given by generally have a clearly demarcated asset such as
the land at Torbel in Switzerland, which is a small meadow, and larger com-
mon lands like the extensive grazing lands in Japan (Hirano, Nigaike and
Yamanuka) spanning around 3 million hectares. Some are river basins like
the Huerta irrigation institution in Spain related to the Turia River. These
“communities” tend to have a representative body such as the syndicate in
Huerta. These are insider bodies and there is a level of bottom-up adminis-
tration. These bodies often involve the beneficiaries putting in time them-
selves to build a sense of community and allow for joint action. Provision
is made for enforcement or conflict-resolution mechanisms. In many cases,
there are a series of bodies, a form of “nested governance”—like a set of Rus-
sian dolls—which range from the hyper-local to the larger scale body. This
is a means of engaging and reducing alienation from the system, though im-
plementation is often complex (Marshall 2008).

In summary, the case studies describe effective systems that have been sus-
tained and worked over the years. Some of them have broken down under
various pressures. Table 18.1 shows the full set of necessary requirements
put forward by Ostrom: some are preconditions and others are aspects of
the system. The right-hand side of the table sets out how they apply to the
Mhadei.

Table 18.1: Ostrom’s Design Principles for Sustainable Commons Manage-
ment and Their Application to the Mhadei River Basin

(a) Clearly

defined

boundaries: for

river basins,

delineate using

hydrological

boundaries

River basins do have boundaries that can be determined. There is

a loosely connected set of agricultural areas and urban areas,

including the downstream riparian areas that have an interest.

The boundaries are being blurred by river diversion and the claims

that the sugar and rice farmers in the Deccan may make, including

those in the Malaprabha Basin.

(b) Congruence

between scheme

rules and local

rules and

conditions

It should be possible in theory to tailor extraction rules to the

competing demands of the area. However, considering the

tensions between the needs of sugar farmers and those of others,

as well as politically powerful lobbies, this is politically challenging

in the current set-up.
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(c) Collective

choice

arrangements:

allowing resource

users to

participate

strengthens the

legitimacy and

acceptance of

rules.

Along the Mhadei river, we have a collection of panchayats (village

councils) and district administrations as well as the comunidades

in Goa that manage agricultural land and related infrastructure

collectively. More recently some self-help groups have also been

set up, e.g, the Dhabal Famers Self Help Group. The panchayats

have Gram Sabha meetings and offer a degree of participation but

have few if any powers relevant to river basin management. The

new Mhadei-PRAWAH body involves representatives from the

three states at a senior civil service level with a male and

engineering bias (TIMESOFINDIA.COM 2023). The area does not

have inclusive river basin councils.

(d) Monitoring of

user behaviour

and impact.

The length of the river basin and state administrative boundaries

make upstream monitoring by those who are downstream

extremely difficult. Actions that should be monitored beyond

diversion of the river waters could include illegal unpermitted

extraction and wastage of water on water-intensive crops.

Technology could be used to do this, but this is not currently being

used.

(e) Graduated

sanctions:

proportionate

penalties for rule

violations

At the moment, the violators appear to be state-sanctioned, and

violations are not being punished.

(f) Conflict-

resolution

mechanisms:

arbitration and

negotiation

systems could be

used.

They may be faster than the tribunal system but are yet to be

tested.

(g) Rights of

self-organization:

the question is

how this would

work in India as

such mechanisms

are not yet in

place
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(h) Nested

enterprises –

multiple levels of

inter-related

governance

Goa has the basics in village-level governance, from the

comunidade system to the panchayats, which have water and

sanitation committees.

It certainly seems to be the case that there is potential for these participatory
systems to work in the Mhadei but there are also challenges. Many of the
examples given by Ostrom show the collapse of these systems under various
pressures, including growing populations, an influx of outsiders not com-
mitted to the rules, and poor enforcement because of corruptibility.

The inequality of upstream and downstream communities and govern-
ments, with the upstream being more powerful and able to divert waters in
the absence of clear legal rules is also an issue. It should be noted that there
are benefits of upstream and downstream working together: Karnataka
may be able to store water for Goa and at times of heavy rainfall, Goa can
take water out of Karnataka to reduce flood risk. Furthermore, hot dry
weather which may result in the riverbed running dry and water flowing
only seasonally increases the risk of forest fires which could easily spread
from Goa to Karnataka.

Modern Governance Systems: The Components

Taking into account the inequality of the communities, the fragility of the
system at the moment, and the increasing pressures of climate change, it
is also beneficial to look at modern governance systems. Relying solely on
decentralized systems carries risks. An examination of the river basin gover-
nance structures of various rivers across the world to understand how they
are managed and prepared for the risks posed by climate change, reveals
some key pillars:

• An institutional structure that sets out clear responsibilities and has a
strong and informed central body

• Mechanisms for participation and engagement

• Integrated water management with a broad scope—an extensive river
basin approach that enables consideration of water and related issues,
e.g., flood and soils

• Agility to take action swiftly in the event of drought and flooding

• Enforcement systems
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Ostrom chose the Mekong, Murray–Darling, the Rhine and related EU law,
and the St. Lawrence rivers because they featured numerous parties with an
interest and involved tough competition. The St. Lawrence river basin fea-
tures competition between hydropower and urban centres concerned about
flooding and the river’s ecological health (Carr 2015). The Murray–Darling is
managed across four states and a territory in Australia. It has a long history
of developing its governance arrangements and is often used as an exam-
ple of good governance. The Mekong flows through six countries and at the
source is China, a hugely powerful country compared to those downstream.
The Rhine provides water for agricultural, industrial and urban use across
nine countries.

1. Clear responsibilities with a strong central body: In terms of strong
central bodies, the Murray–Darling Basin Authority (MBDA) co-
ordinates and officially looks after the interests of all users, utilising
science and research to make decisions. The organization evolved
from an inter-state coordinating body to an Australian government
agency (Murray–Darling Basin Authority n.d.a.). The MDBA approves
water resource plans developed and implemented by the states. This
is supplemented by the Commonwealth Environmental Water Holder,
which plans and implements across the basin, and monitors and
reports on water from the standpoint of the environment (Department
of Climate Change, Energy, the Environment and Water n.d.).

The Mekong River Commission is more complex covering six countries
with three permanent bodies: the Council of Ministers, Joint Commit-
tee, and MRC Secretariat (Mekong River Commission n.d.a.). The Joint
Committee steers the implementation of the Strategic Plan. It is as-
sisted by taskforces and working groups and appears to be more polit-
ical and less technocratic than the Murray–Darling. It has a strong and
permanent cross-basin executive structure that monitors and devel-
ops forecasts relevant to climate change (Mekong River Commission
n.d.b.).

The St. Lawrence River is also run by three main bodies: the Inter-
national Joint Commission (IJC), which sets the overall policy for
managing flows; the International Lake Ontario-St. Lawrence River
Board, which regulates flows according the IJC policies; and the Cana-
dian and American hydropower entities that operate the dams in the
St. Lawrence River. The rules provide that no new uses or blockages
can take place without the prior approval of the IJC. It must consider
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the interests of both countries and contains an order of precedence of
different uses. The IJC has equal representation from both countries.

The Rhine river basin structures are similar. The Treaty sets out the
duties of countries and has established the International Commission
for the Protection of the Rhine (ICPR). The ICPR has extensive duties
and once decisions are made, the countries are obliged to obey (Inter-
national Commission for the Protection of the Rhine 1999, Article 11).
Each country sends a delegation to the ICPR (Article 7). There is an an-
nual plenary at which resolutions are passed by Ministers. The Rhine
Coordination Committee coordinates the tasks of the ICPR. There are
various committees and working groups within the ambit of the ICPR.
An international secretariat supports the ICPR. Decisions of the ICPR
are made by the contracting parties—each has one vote. Reports show
that there is potential to embed collaborative systems for such complex
river basins (Schiff 2017). The Rhine Action Programme is regarded as
a key tool of ensuring effective “water diplomacy”. It helped with the
cleaning up of the river (International Commission for the Protection
of the Rhine n.d.).

2. Popular participation: Popular participation in processes and
decision-making is becoming standard. The Mekong has participation
through the Basin Officials Committee with officials from the six
states/territories represented in equal numbers. The Murray–Darling
website also recognizes the value of people. It states that “People
across the Basin are also key for decision-making. Communities share
their deep history and knowledge of the rivers and this local knowledge
helps guide decisions” (Murray–Darling Basin Authority n.d.b.). The
Basin Community Committee has a Chair and up to sixteen members.
BCC members are selected on the basis of their expertise or interest
in three key themes: water use, water management, indigenous and
local government matters. The committee has sub- committees to do
its work.

In the St. Lawrence basin, inclusivity is through consultation (Carr
2015). Water managers with decision-making powers engage with
stakeholders through participatory approaches that include meetings,
workshops and debates. Polarization in the past meant “a conflictive
setting with negotiation type processes often dominated the meetings
and workshops and a consensus option was not identified.” Despite
these negative aspects, the study indicates that participant involve-
ment in the development of the operating plans led to increased
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innovation and legitimacy, particularly when they were perceived
to be supported by sound science. Awareness and understanding
of other stakeholder interests also appears to have become higher
amongst many participants.

In the EU, public participation is required with decentralized imple-
mentation preferred. The Water Framework Directive 2000 embeds
a bottom-up governance structure, where the main decision-making
and responsibilities are taken at the provincial, regional, or local
levels. Studies have looked at the effectiveness of the approach with
a 2019 study indicating that links between “participatory processes
conducted at the sub-district level and decision-making processes at
River Basin District should be established” (Pellegrini, Bortolini, and
Defrancesco 2019).

3. In terms of a holistic and integrated approach, at the EU-level, there
is an integrated river basin management approach, requiring the co-
ordinated development and management of land in these areas. River
Basin Management Plans are to be developed every six years and Pro-
grammes of Measures to be introduced. A broad and clear aim is set
out as “broad ecological and chemical status” combined with promot-
ing sustainable water use, preventing deterioration of water resources,
and mitigating the effects of floods and drought.

The International Commission for the Protection of the Rhine
(“ICPR”) precedes the Water Framework Directive and also shows
this integrated approach. The governing instrument applies to the
Rhine in a broad sense: groundwater, aquatic and terrestrial systems
interacting with the Rhine, and the Rhine catchment area in regard
to water pollution, flood prevention and protection (International
Waters Governance n.d.).

The Murray–Darling Authority has created policies such as water-
trading rules; sustainable diversion limit adjustment mechanisms to
ensure that water delivery systems are more effective and water losses
are reduced; and a Basin Water Plan focused on water recovery to
retain water in the system.

4. Agility: An ability to respond swiftly to climate-related shifts needs
improvement worldwide. The Mekong structures provide for this to
some extent. Cooperation began on the Mekong River with China and
Cambodia working together. China provides better hydrological data
and contributes to forecasting. China’s power as the upstream coun-
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try is evident here and it is often criticized for its many hydropower
dams. However, it has carried out emergency water releases at times
of drought. The International Commission for the Protection of the
Rhine has also developed systematic approaches for flood control in-
cluding the Rhine Action Programme. Having a strong coordinating
body, it is better placed for swift action. However, recent events show
that even these structures are being caught unprepared for drought
and floods (Zimmermann and Cokelaere 2023).

5. Dispute Resolution: Enforcement Systems

Fig. 18.1: Governance and Core Functions of the Murray–Darling River Authority: An
example of cooperative water management. Source: Murray–Darling Basin Authority

Canberra, 2024. CC BY 4.0.

The Murray–Darling Authority enforces through the Inspector-General of
Water Compliance, which monitors and enforces basin scale compliance.
The Mekong has limited provision for enforcement, which has been a criti-
cism levelled against the structure (Climate Diplomacy n.d.). The Rhine re-
quires parties to first try to resolve disputes by way of negotiation, but if that
fails arbitration can be requested.
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Proposed Mhadei Governance System

The management of common pool resources is clearly difficult and will
become more demanding in a heightened situation of competition for
resources with climate change. The stakes are high for each state in the
event of drought and there will be strong pressure to extract and divert
water. Swift action to deal with flood risk will also be needed. Decisions will
need to be taken on water usage and on pricing and other policies. Simpler
local systems are high risk considering what is at stake and inequity of power
along a riverine system.

The appetite for some of these enhancements is developing. The Karnataka
Government’s State Water Policy 2022 recognizes the benefit of Integrated
Water Resource Management (IWRM) approaches. It says that “integrated
water management is a critical requirement that will enable a smoother and
more effective adaptation to climate change, when compared to alternative
approaches” (Government of Karnataka 2022, para 1.6). Effective IWRM is
stated as including:

• An institutional framework that is both robust and flexible and in-
cludes modern legislation that supports an integrated and adaptive
policy approach; the environment is recognized as a legitimate water
user

• Water resources assessment, planning and management

• Stakeholder and community awareness raising and participation

• Regular monitoring and evaluation

Drawing on the examples of river basin governance in other countries, our
proposition is that what we need for the Mhadei in this time of change is
threefold:

• A central executive which offers strong governance—at once “robust
and flexible”. This body will need to make robust, well-informed deci-
sions and have sufficient resources for data collection and analysis.

• Public participation and scrutiny to hold the executive to account and
enable knowledge to be drawn from the full breadth of society.

• A quasi-judicial or judicial system as states may never be able to agree
on issues. This could be supplemented by a body with monitoring du-
ties.
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In our view, these institutions require customization for the Indian context.
Our proposal for discussion is described below as well as how the right policy
framework can help oil the wheels of the system. The policies suggested are
essentially about fair water charges. The system put forward is aligned with
proposals developed by the Council on Energy, Environment and Water in
its National Water Resources Framework study, particularly its recommen-
dation for river basin plans and its goals on:

• Water sufficiency for industry, agriculture and households

• Water conservation and demand management (Burton et al. 2011).

What Would a Strong and Effective Executive Body Look Like?

We have looked at the structures of river basins across the world, known for
their governance systems. Drawing on what appears to work there as well as
at the findings of the Mhadei Tribunal, a possible structure and distribution
of power and functions is outlined below.

The Tribunal’s recommendations, as explained by Anilkumar, Shankar, and
Suprit (2024), address deficiencies in the system based on robust data ac-
cepted by all the parties and recommend that the central government:

• Constitute an independent body called the Mahadayi Water Manage-
ment Authority (MWMA) to implement the decision of the MWDT and
to undertake the following tasks with the cooperation of the states

• Collect all hydrological and hydro-meteorological data and evaluate
the water availability in the Mahadayi basin and the sub-basins asso-
ciated with the projects.

• Undertake investigations on all aspects of environmental issues and
prepare action plans to address them.

• Prepare a comprehensive plan for the sustainable development of wa-
ter resources.

• Monitor and regulate the existing and future projects and schemes”
(MWDT 2018, 2629–2631)

Data collection, investigation, planning and monitoring and regulation are
highlighted. Taking on board the duties in the EU on “good ecological status”
of rivers, we would add monitoring the health of rivers in terms of biodiver-
sity. Our proposition is that the key aspects of an effective governance body
are:
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• First, a decision-making committee, not just an advisory body. This
will mean the states giving up some control. The EU River Basin struc-
tures as well as the Murray–Darling and Mekong all offer useful guides.
Another model to draw on is the UK’s Regional Flood and Coastal De-
fence committees, an appointed body of knowledgeable people tasked
with the job of distributing funding (Environmental Agency 2025).

• Secondly, a broad remit which involves powers relating to water in the
river basin and not just the river. This is to face the challenges of erratic
rainfall and make use of the opportunities such as to store water at the
surface or in the form of groundwater. The Mhadei Tribunal proceed-
ings touched on this as Goa asked for downstream water resources to
be ignored on the grounds of salinity whilst the Karnataka government
argued that this was a relevant resource.

• Third, sufficient staff and resources to enable an evidence-based
approach to decision-making. Collecting and maintaining good hy-
drological data should be an important part of this function combined
with modelling impacts of climate change and robust projections
based on monitoring.

• Fourth, in the Indian context, amidst the risk of over-politicizing
the situation, it is important that the whole committee have a clear
mandate and fiduciary responsibility and avoid taking a simple ma-
joritarian approach. To avoid undue influence, the committee could
be given fixed terms that cannot be broken other than in extreme
circumstances.

• Fifth, a body that represents different interests. An issue that arises is
how to ensure a good understanding of the problems on the ground
and how to make use of local knowledge. Drawing members solely
from a civil service elite of engineers is not the answer. Having repre-
sentatives from different walks of life, more women, and tribal groups
can help. However, to avoid undue pressure on them, they may need
education and training to be effective on committees.

Facilitating Impactful and Equitable Public Engagement

Public consultation as part of central government decision-making is rela-
tively recent in India (Reddy and CAM Corporate Team 2024). Effective pub-
lic consultation is problematic. Fear of repercussions and deference by some
groups may dissuade people from speaking out, leading to decisions by a
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small group. So how can we ensure genuine consultation and participation
in decision-making?

Looking at a study on participation with examples from the Netherlands, UK
and North America, the components of a strong participatory system may
be:

• providing space for deliberation and consensus building for better
quality decisions

• mobilizing and developing human and social capital for better quality
decisions and their implementation

• raising the legitimacy of decisions to facilitate their implementation.

This study (Carr 2015) points to the increasing recognition or belief that
participatory models can help reconcile different objectives and interests,
achieve a result that is perceived to be fair and legitimate, and bring
knowledge-holders together in a field that requires considerable knowledge.

Turning to the Mhadei, a basic shift would involve creating space for in-
formed deliberation that is inclusive and brings knowledge-holders together.
The benefits, if run with this intention, would include developing social and
human capital for discussion and compromise. Though this will challenge
the power of the “chief engineers” and politicians who may otherwise form
the committees, it may appeal to all on the basis of increased information
and legitimacy. The idea of creating this social and human capital through
these systems is appealing but will have to be tested and developed.

However, recognizing the possible tension between the board of experts or
politicians and laypeople, modifications will be needed to lift the status of
this public engagement process and shift the power dynamics. High levels
of transparency in decision-making can shift the power balance by enabling
scrutiny. Data and background documents could be posted online and de-
cisions could be made in an open forum with dates notified in advance. Ro-
bust decisions are more likely to be made under public scrutiny.

In terms of structures, one option is to have a public assembly on the lines
of a citizen assembly or jury as in the Netherlands (Carr 2015). This would
be high profile and high status and discussions would be informed by expert
knowledge. Citizens’ assemblies have produced good outcomes in difficult
situations such as in Ireland where an assembly focused on the previously
intractable abortion issue was able to reach a conclusion that was regarded
as both informed and legitimate. The general approach is to bring together
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a small number of ordinary people rather than officeholders. The challenges
of assemblies lie in constituting them and deciding who to include as a mem-
ber.

A second option is to create an assembly of assemblies, bringing together
panchayat members and comunidade officeholders across the watershed,
making the most of existing systems. In line with the 73rd amendment to the
Constitution which devolves powers to panchayats, this would strengthen
their role and help develop their expertise.

The third and most inclusive option would be an open assembly which ev-
eryone could attend. This would have a scrutiny function.

There is no right answer but taking on board the risks of low public involve-
ment and takeover by the engineer elite or politicization and looking at com-
plex structures like that of the Murray–Darling as well as local governance in
India, having two forms of assembly running in parallel would help address
the challenges:

(a) a modification of the second option above: working groups that look
at data and work through solutions to problems which range from policy
measures to the geomorphology of local streams and channels to maximize
benefits. Comunidades and panchayat members can feed in through these
groups. Their skills and knowledge can be used and enhanced.

(b) a large assembly of citizens modelled on the Gram Sabha but this time
utilizing an informed deliberative approach, which takes place every six
months.

By keeping the assembly open to all, the risks of capture by powerful
stakeholders would be reduced. Affirmation of strong values including
transparency, inclusivity and an evidence-based approach to decisions
would strengthen public engagement.

Judicial Functions: Disputes

Rather than ad hoc tribunals which may take months or years to establish, it
would be possible to rely on the existing court system. The strong executive
combined with the public assembly and working group system would largely
be playing the role now held by the Mahadayi Water Disputes Tribunal. The
benefit is that decisions can be made in a non-adversarial court setting. That
adversarial system can mean that an area can lose out because it has failed to
prove its case as mentioned by Anilkumar, Shankar, Suprit (2024, 182) in their
account of the tribunal proceedings: “Maharashtra had failed to prove that
Karnataka’s proposed diversion of 0.56 tmcft (15.9 Mcum) from the Haltara
nala would jeopardise the water supply to Virdi village (table S2; pp. 416–418



412 The River Mhadei: The Science and Politics of Diversion

of MWDT 2018c) and ruled out compensation for the diversion via an addi-
tional allocation from the Krishna basin (pp. 2556–2558 of MWDT 2018l).”

A strong executive can ensure good data is collected and make decisions
even in the absence of perfect data. The need for this was emphasized by the
Tribunal, which ruled that “the upper riparian states should undertake ap-
propriate studies to prove that the proposed projects, particularly diversion
of water out of the basin, would not affect the ecology of this fragile ecosys-
tem.” (Anilkumar, Shankar, and Suprit 2024). The courts would be a final
resort where differences are irreconcilable or on points of law and principle.

Supporting Policy Measures

Although this chapter focuses on structures and not policy, one of the ques-
tions is how to ensure the right incentives that will make the system work. If
upstream areas can divert water and pay a low price, even with good struc-
tures, there is a risk of more powerful areas embedding agricultural or indus-
trial systems unsuited to harsher circumstances.

At present we have a situation where water usage has increased in the
Malaprabha basin to grow a water intensive crop, sugar cane (Sharma et
al. 2018). In Karnataka, the amount of water needed is the second-highest
in India. Areas used to grow sugar also gradually increased. The evidence
suggests that this need is a major factor in Karnataka’s bid to transfer water
from the Mhadei river basin to the Malaprabha. The Tribunal recognized
that Karnataka’s demand for water was connected with this usage.

The tribunal also upheld Goa’s allegation that Karnataka had not given
priority to drinking water and had increased sugarcane cultivation in the
Malaprabha basin (issues 28–29 and 45–46), with the implication that the
drinking-water requirements of Hubli and Dharwad could be met from
within the Malaprabha basin.

Other than pricing, other policy measures to consider are:

• Creating a market for water trading: this may encourage Goa to capture
its monsoon waters

• Groundwater recharge requirements in new developments, towns, and
farms

• Managing river flows using geomorphology principles, which can slow
the flow of water

• Biodiversity preservation and conservation
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Conclusions

Climate change will increase the pressures on the river basin system. Pre-
cipitation will be more erratic and extreme leading to droughts and floods.
Hot weather will increase water demand in urban and rural areas. Sea level
rise will increase the salinity of the Mandovi. Too much power to the up-
stream may collapse the whole system. This suggests a need for an institu-
tional structure which brings agility to decision-making, does not give the
upstream excessive power, and allows for planning on an integrated basis
from ground to surface water, soils and trees.

Looking at other countries, the key elements of a system are a strong exec-
utive, in some cases more political than others, but which equalizes power
rather than giving the upstream owner too much power. This may require
giving those bodies a clear duty to manage the water for the public good of
the residents across boundaries.

The other element is a public engagement set of arrangements. Making this
work is complex. We propose a system which includes two or more public
engagement systems: both an assembly-of-assemblies system with working
groups plus an open access system which enables every resident to play a
part. The functions would be a holistic and integrated water management
approach that can operate effectively using working groups. The capacity
of laypeople to engage would be developed through taking part as Ostrom’s
examples show.

A strong executive combined with public engagement could provide a way to
avoid the stalemate of the tribunal system and create empowered local bod-
ies. With these additional structures, major disputes can be resolved through
the courts. Further debate and discussion is needed on how these differ-
ent bodies should relate to each other in this system which brings together
decentralized stakeholders with a strong central body, as well as on crucial
supporting policy measures.
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