Water markets in Pakistan
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Technical feasibility and potential irapact on irrigation system
performance
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Technical and operational feasibility:
How to operate the large existing canal
network, with limited control structures and
its existing infrastructure, to account for
reallocation of surface water through
market mechanisms?

Environmental impact

Water transfers will lead to changes in the
quantity and quality of irrigation water,
Thus, what would be the subscquent
changes in  the level and spatial

Institutional feasibility \ distribution of salinity, sodicity and net

/

Which instifutional  changes  would  be recharge to the aquifer?
required to implement water market (in
lerms of the roles of stakeholders in the

operation/maintenance of canals, mi'"conomic and financial impact

monitoring, enforcement, development of a What would be the impact, and for which
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group(s) of water users, of a (ransfer of
groundwater  and/or  surface  water on
cropping pattern, agricultural production,
and farm income?
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RESEARCH RESULTS

Research activities have concentrated on tte Chishtian Sub-division of the Fordwah Branch

Irrigation System, South-Punjab. The emphasis of these activities has been first on describing the
existing situation in terms of allocation, distribution and use of groundwater and surface water.
Then, simulation models have been used to assess the potential for reallocation of surface water .

between tertiary units and between secondary units,
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RESEARCH METHODOLOGY

Research activities developed under the ITMI1-Cemagref collaboration have investisated the rescarch issues
described above at various scales of the irmigation system. The main focus of research activities has been first on
the analysis of the functioning and impact of existing water markets (i.e. the irrigation system today), then on the
analysis of the potential for surface water reallocation through market mechanisms between tertiary units and
between secondary units. The methodology developed by LIMI and Cemagret or infegrated approach includes:

.

A detailed monitoring and analysis of current allocation and distribution of irrigation water.
Monitoring activitics have been undertaken in the command areas of selected tertiary units. The information
collected 1s the basis for understanding existing water markets.

The classification of farmers and terfiary units into a limited number of groups. Based on the
characteristics of the farm population and on the physical environment, these classifications provide a better
understanding of farmer’s objectives, strategies and constraints in the context of their participation in
existing and potential water markets. The classifications are also used to limit the number of situations for
which simulation models are to be calibrated and vahdated (see below), And they provide a means to
extrapolate research results to large areas.

The development, calibration and validation of linear programming economic models. These models
link surface water supplies (in terms of ¢uantity and variability) to farmer’s decisions in terms of crop
choices and groundwater use. The final output of these models includes the monthly tubewell water use, the
cropping pattern, and the farm gross income. These models are developed for each farm group. Farm group
models arc then aggregated at the scale of the watercourse command arca.

The cconomic models are used to cstimate the impact of existing water markets on the agricultural
production and farm income. To do so, the results of simulation for two scenarios (i.e. with and without
water markets) are compared.

The economic models arc linked to hydraulic simulation models to account for the physical dimensions of
water resources, and to integrate constraints on water allocation and distribution that exist within the

irrigation system.

The economic models linked to hydraulic models are used to develop relationships between the quantity

of surface water received and the marginal value product of water. Such relationships are developed a

the scale of the farm, tertiary unit and secondary unit. The confrontation between these relationships
provides a means to assess the potential for surface water reallocation through market mechanisms.

The economic models aggregated at the scale of the tertiary unit are linked to salt-and-water-balance
models and solute transport models. With these models combined, it is possible to assess the impact of
water transfers on the physical environment in terms of the net recharge to the aquifer, salinity and sodicity.

So far, the methodology developed for the eatirc command area of the Chishtian Sub-division (67,000 hectares,
520 watcrcourses, 10,000 farmers) has been applied and tested for the command arca of two major distributaries
{aggregated command area of 30.000 hectares)
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RESEARCH ISSUES

The reallocation of irrigation water through rnarket mechanisms is expected
that value water at a low price to water users that value water at a high pric

m performance

The terms water markets cover a large range of situations. It is used to characterize short-term/long-term
transfers of water rights or volumes of water, groundwater or surface water,
between different uses (agriculture, cities, and industry). Water markets have bee
of socio-economic and hydrological conditions, in countries such as the United-S
Australia.. .. and also Pakistan.

within the irngation sector or
1 described under a large range
tates, Chile, India, Bangladesh,

to take place from water users
e. It is essential to estimate the

potential demand for, and supply of, irrigation water of different water users/groups of users to assess the

potential for a market-based reallocation of irtigation water,

With an initial allocation of surface water, cach water user can be either &

potential seller or a potential

purchaser of surface water. Farmer’s participation in water transactions will depend on the characteristics of

the surrounding environment and on the potential demand/supply of

other water users. Thus, the

understanding of farmer’s participation in wuter transactions requires information on the farmer itself, and

also on its surrounding environment.

The market-based reallocation of irrigation water will only take place if

different values to water (i.e. differences in the marginal value product of wa
are explained by a different access to water, land, and labour resources, along
and production strategics. Thus, to investigate the potential for water may
analysis of the diversity of farming systems and production sirategies.

If surface water is reallocated through market mechanisms, it will be dq
network. These canals have a given capacity, with a limited number of cantrg
to modify the water supply at given points. The analysis of water markel

users/groups of users attach
rer). Differences n such values
x with different farm objectives
irket development requires an

ne through the existing canal
I structures that provide means
s should identify the physical

constraints that are imposed on water transfers as a result of the existing infrastructure and operational rules.

Along secondary canals, and as a result also of the absence of control strug
expected on water supplies of tertiary units that do not participate in
influences, or externalities, may limit the feasibility of surface water markets

Decisions in terms of cropping pattern and farming practices will be directly
in water markets. Overall, water markets are expected to increase agricultural

tures, negative side-effects are
water transfers. Such indirect
along secondary canals.

related to farmer’s participation

production and productivity.

The reallocation of surface water will lead tc a modification of the ratio between tubewell water and canal

water. As both waters are of different quality, water market development ma
and spatial distribution of soil salinity and sodicity. Also, farmers’ partiq
increase water supply flexibility and allow farmers to better deal with salinity

y result in changes m the level
ipation in water markets will
and sodicity.
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There is a necd to officially recognize
existing  surface water  and
groundwater markets, This
recognition may resull in a limited

To increase the impact of potential water markets, it
would be essential to develop means to reduce the
spatial dependency hetween users (i.c. increase the
number of control points within the irrigation system)
and to reduce the temporal dependency between
supplies of different time periods (i.c. develop storage
capacity). Also, changes in the management of the
irrigation system would he required.

increase in the intensity of water
transactions, but  would facilitate
negotiations and discussions between
walter users.

Along  with the political
feasibility of water rights, it is
(0 consider the

important
adequacy
(existing)

infrastructure  and
the definition of water rights.

between the

Watcer markets between watercourses and
between distributaries may still represent
an acceptable option under specific
physical and socio-economic conditions.
Thus, to include the participation in
water transactions as @ mandate of water
users associations or federations would
provide the incentives for  such
transactions to develop, if required.

It is cssential that the policy decision process be
accompanied by rigorous analyses of proposed
changes that feed into this process. In this context,

The research undertaken so far stresses the
need to integrate bolh the economic
dimensions of irrigation water use, and the
physical dimension of water resources.
Similar and systematic cfforts are reguired (o
assess the potential for other policy and
management changes.

important issues relate to the capacity of existing
institutions to undertake such analysis. and the
need o develop efficient communication links
between research and policy decisions.

combination of surface water transactions at different scales of the trrigation

system, ot the combination of surface water and groundwater transactions.
O TFurther analysis is required to validate the research results for a larger range

of physical and socio-economic environments.

O Using a similar approach, a new research activity has recently been initiated

by IIMI and Cemagref to analyze the potential
water between canal command areas,

for reallocation ot surface



