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Abstract: In this paper, we consider the process of transition from an equitable distribution of water
to support semi-subsistence outcomes to market-oriented agriculture. We examine the stresses placed
on water institutions as farmers adjust production to become more market-oriented and consider the
relationship between farmers and irrigation officials under different scenarios. The paper is used
to highlight some of the challenges pertaining to property rights but also considers the dangers of
simply transposing solutions from full-market agriculture in developed economies to developing
nations and countries in transition. In this context the role of Participatory Irrigation Management is
scrutinized. We argue that this approach can potentially accommodate greater flexibility and market
orientation in agriculture but ultimately the beneficiary-benefactor relationship between irrigation
officials and farmers in parts of South Asia needs to be seriously challenged.
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1. Introduction

Water remains a contentious and emotional topic, especially when it comes to the rules that
govern use and sharing (e.g., [1]). In addition, water is one of the more misunderstood resources and
numerous misperceptions abound.

For instance, on the one hand, water is notionally considered renewable which often underpins
calls for it to be freely available to all—it falls from the sky so why should farmers or others pay for
its use? (see, for example, [2]). Of course, such arguments overlook the capital and other resources
that are required to harvest, store and deliver the resource and the temporal and spatial opportunity
costs of consumption are overlooked if the water is free. Ignoring such costs will inevitably sponsor
inefficient consumption without recourse to the overall benefits of use [3].

On the other hand, water is seen as fugitive so ‘saving’ water by preventing it leaking into the
landscape, is perceived as virtuous, even if those leaks underpin other valuable uses and users (see, [4]).
Yet as noted, others would argue that water should be free—so what is the logic of saving something
which has no value, since it is to be freely available to all?

The real point is that water cannot be saved, and it clearly does have value as expressed
through the sixth Sustainable Development Goal. However, achieving that goal is no simple task
(see, for example, [5]) and water can only be physically transferred in time and space and this ultimately
provides value for some users potentially at the expense of others [6].

Most of the misperceptions about water would not be especially problematic were the resource
plentiful in all locations and at all times, but fallacies become important when genuine scarcity arises.
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The notion of water scarcity in the economic sense implies that resource availability falls short of the
various demands such that water use comes at an opportunity cost—some other use is foregone.

Throughout the world, dealing with excess water demand has often been too hard for many policy
makers, such that they have opted to take actions to increase supply (see, for example, [7]). Unfortunately,
many of those actions are illusory in the longer term and given the global predictions of water scarcity
and the added challenges associated with increasing climatic variability (see, for instance, [8] greater
effort aimed at dispelling these myths is urgently required. This is arguably no more important than in
the developing world and in places like India and Pakistan where water scarcity can be severe and
climate impacts combined with population pressures are projected to be profound [9].

The reality that water cannot easily be saved and that its use in one place comes at a cost to others
has not escaped the attention of farmers who are located at the tail end of surface water irrigation
networks in places like India and Pakistan. When water is accessed and used, it is usually downstream
interests that are most obviously impacted. Thus, satisfying downstream water users’ demands has
become a default measure of how well an irrigation network is functioning in many parts of the world
(see, for example, [10]).

More specifically, the capacity to meet tail-end interests has frequently been used as a metric of
successful irrigation management (e.g., [11]). If we were to ask an irrigation engineer in Pakistan
or India ‘what was one of the main objectives in managing the irrigation system’, they would likely
respond that managing to ensure that tail-enders receive some water is a high priority.

That type of response is arguably appropriate in the context of ensuring resource access to shore
up smallholder semi-subsistence agriculture. However, what is not clear, is how such rules and
approaches might need to adjust as economies develop and farmers are encouraged to become more
market-oriented. Moreover, can adjusting such rules help promote market orientation of agriculture in
its own right?

In this paper, we consider the process of transition from an equitable distribution of water to
support semi-subsistence outcomes to market-oriented agriculture. We do so by contrasting the
property right arrangements for water in India and Pakistan with those in Australia. In the case of India
and Pakistan we argue that there is mounting pressure to have farmers become more market oriented
so the contrast with Australia, where almost all agricultural production has a market orientation,
is apt. The paper adds to the development literature whilst also contributing to the water management
literature by highlighting some of the challenges pertaining to property rights. We also use the paper
to consider the dangers of simply transposing solutions from full-market agriculture in developed
economies to developing nations and countries in transition.

The paper itself is divided into four additional parts. In Section 2 we focus on the underpinnings
of an equitable sharing approach to water resources in surface water irrigation and the modifications
to farmer and government behaviour that have been occurring at the margins within this framework.
Section 3 considers the ‘Rolls Royce’ of water marketing by highlighting the features of water distribution
in Australia’s irrigated agriculture in the Murray-Darling Basin. The challenges of transition in India
and Pakistan are contemplated in Section 4, paying particular attention to institutional nuances.
The final section comprises brief concluding remarks.

2. The Underpinnings of Scarcity and Equitable Water Distribution as a Proxy for Efficient
Irrigation Management

We have noted that in an economic sense scarcity implies that total demand outstrips the available
supply such that some form of rationing must occur, but scarcity can be defined in different ways.
For example, [12] distinguish a fourfold typology of water scarcity with two components driven
by natural phenomena and another two accounted for by human actions. In the same contribution
they proffer the widely-cited Falkenmark index where scarcity is expressed as a relationship between
renewable fresh water and population.
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Here, 1700 cubic metres of water per capita per year is set as the benchmark with countries/regions
falling below this threshold defined as water stressed. An index of 1000 cubic metres corresponds with
water scarcity and 500 cubic metres equates to absolute scarcity.

Whilst straight-forward and useful in some contexts this approach has limits. First, scarcity of
water is itself a social construct and the enumeration provided by the Falkenmark index might be
overshadowed by other discourses. For instance, [13] shows that in some parts of India the perceptions
of deepening drought do not align well with the actual data, but the narrative persists and is used
to rationalize the construction of dams in some cases. Similarly, [14] argues that discourses can be
developed by government to satisfy political ends, which goes beyond the metrics of the Falkenmark
index. Second, the index has a proclivity to disguise localized problems associated with water access
at specific points in time. For instance, in terms of agricultural water use, failure to access water at
times of crops stress is a key consideration. Thus, whilst a nation or region might enjoy relative water
abundance on an annual basis, a particular farmer or group of farmers can be seriously disadvantaged
if water is not on hand at critical points in the production cycle. In the absence of water access, crop
failure can ensue and even usher in periods of absolute poverty and chronic hunger ([15]).

Against that background it is important to appreciate the link between scarcity and equity
especially through a water sharing lens. The idea of equitable water sharing has been explored
extensively in the context of apportioning waters between nation states (e.g., [16,17]) but in the case of
localised agricultural water management the issue hinges on production returns and risks. Moreover,
in countries unable to provide baseline income support outside of any reliance on agriculture, sharing
water becomes the purported means by which some segments of the population are shielded from
unreasonable poverty and/or being exposed to extraordinary risks. Accordingly, the allocation and
distribution of water to allow sufficient access to maintain at least some level of production across all
producers has important political economy dimensions in these cases.

Equity in irrigation distribution in parts of South Asia has become so enshrined as an objective
that it has a unique empirical meaning. For example, [18] p. 162) note that “equity in irrigation
water distribution—the operating objective of all canals in Pakistan’s Punjab—is deemed to have been
achieved when the amount of water distributed to every outlet along a distributary is in a proportion to
its design discharge that is approximately equal to the proportion of water delivered at the distributary
head to its design discharge.”

This approach stands at odds with the view espoused by most western-trained economists who
view the issue of resource allocation under scarcity from a market perspective. The logic of market
allocation is compelling on efficiency grounds. Resources are bid, through the interaction of supply and
demand, to the highest use values, thereby generating the greatest possible surplus for the community
at large. However, there is a need to go beyond these rudiments and give attention to property rights,
because without property rights the market cannot function efficiently, if at all [19]

The notion of property rights in economics differs from the conventional use of the term, where
this is presumed to relate solely to the ownership of something. A property right in economics
relates to the power of an individual or group to control a resource. More specifically, property
rights describe the relationship between the benefits that come from a resource and how they are
appropriated [20] pp. 202–203). Since property rights describe the benefits that accrue to specific
individuals or groups, reciprocity requires that such rights simultaneously proscribe which individuals
or groups are excluded from accessing those same benefits; in that sense property rights are arguably
more about the relationships between different people than between people and things, like land and
water [21], (p. 453).

Property rights can be considered along multiple dimensions including exclusivity; access;
use; transferability; divisibility and flexibility (e.g., [22,23]). Some property rights also have clearer
specifications than others; that is the quality of property rights is not always the same. This is not the
same as unfettered individual rights—it is about the clarity with which any attenuation of rights is
described and applied.
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Virtually all rights are attenuated to some extent by a superordinate body, but the benefit of
having clearly specified property rights is that it helps individuals interact more efficiently and seek
out cooperative solutions to conflicts over resource allocation [23].

Take the case where a tail-end irrigation farmer has a clearly defined and enforceable right to
access a specific volume of water from an irrigation channel at a particular time and on a specific
day. Upstream farmers, aware of these downstream rights, are obliged to let the water pass to the
downstream user, else face sanctions that potentially exceed the benefits from accessing that water
out-of-turn. In this example, a superordinate body (the irrigation entity—e.g., state government
officials) effectively attenuate the rights of the upstream farmer, else the rights of the downstream
users will be ignored. Conflicts are alleviated, at least to the extent that any overall shortage is shared
equally across all users and the upstream farmers are willing to comply.

If the irrigated landscape is broadly homogenous, with similar soil types and similar crops and
cropping practices etc., then the efficiency impacts of equitable water sharing of this form are likely
to be minor, in the aggregate sense. For example, if all farmers are growing rice under identical
conditions and water availability is halved, then the fall in aggregate rice production would be no
different if all farmers grew half as much rice or if half the farmers grew none at all while the other
half maintained full production. Of course, one important caveat applies that relates to the flow of
water through the irrigation system as it moves from head to tail and the evaporation and seepage that
occurs in irrigation channels. If this is material and if the seepage, in particular, is not captured by
others, then disproportionately reducing production at the tail end of the system will have less overall
impact on production than if the shortage is shared proportionately between head and tail.

Setting aside the issue of seepage and evaporation in channels for now, it is important to note
that the distinction between a technically efficient production outcome (i.e., maximum agricultural
output given the resources) and an equitable water shortage borne equally across all users is relatively
minor when farmers are homogenous and operating under similar conditions (of course this only
refers to aggregate production and makes no comment on distribution). Where farms and farmers
do not exhibit these features the gap between technically efficient production and an equitable water
sharing arrangement can be expected to widen, a point taken up later.

In this scenario to date the state plays two critical but related roles. First, the superordinate entity
(state) manages the irrigation network to ensure that water is available within the system as a whole
and second it enforces the rights of downstream farmers by attenuating the take by upstream users.
Successful irrigation management is then presumed to manifest in water reaching tail-end irrigators
but this only results from (a) capable physical management of the water and related infrastructure
and (b) adequate administration of a property rights regime. These dual roles place the state in a
powerful position such that water users might best be described as ‘beneficiaries’ rather than right
holders. Perhaps not surprisingly, irrigation departments throughout South Asia almost universally
refer to irrigation farmers as beneficiaries rather the customers, clients or water users and this has
material property right implications.

The use of the term beneficiary also implies that there is a benefactor who, if conditions suit, might
opt to manage the network differently or reassign rights without compensation. Here the quality of
rights really matters, even if they are considered beneficiary rights. Weakly defined rights potentially
allow state irrigation officials to assign water from some farmers to others with little regard to the
initially implied rights that attend managing for equalising scarcity. In that context, clearly defining
rights and ensuring the quality of title is clear and enforceable is an imperative, regardless of whether
a market is in play.

The scenario described to date has been premised on only limited heterogeneity in production
and/or the capacity of farmers. In practice this is increasingly not the case and there are wide
variations witnessed between the outputs and profitability of farms and farmers in South Asia
(see, for instance [24]). Some of these arise from variations in biophysical characteristics (e.g., soil



Water 2019, 11, 1294 5 of 12

types), human capacities (e.g., skills in production and marketing) and other socio-economic factors
(e.g., access to credit, and capacity to carry risk).

We have also focussed on technical efficiency and said nothing of the variations in price of different
outputs. Such changes, and the varying abilities of farmers to respond will also drive differences
in profitability.

Given these variations, it might not be that surprising that endeavouring to equalise water
shortage across all agriculturalists will necessarily be less efficient than a scenario where only the least
productive farms curtail production in the face of shortage, freeing up water for the more productive
uses and users.

However, for such an arrangement to occur, farmers who set aside their current legitimate call
on water must be compensated for the diminution in rights, or the validity of all rights then comes
into question. Of course, this is what occurs when some farmers, with greater political influence than
others, usurp the notion of equal distribution of scarcity. In South Asia this often comes in the form of
larger farmers depriving smaller farmers of their water take, such that the equity consequences can be
quite severe (see, [25]).

As it stands, irrigated agriculture in India and Pakistan is at an awkward cross-road, especially in
regions which have struggled to develop. On the one hand, farmers—large and small—are increasingly
encouraged to adopt market-oriented outputs and to go beyond producing standard staples like rice,
wheat and maize. This trend has been evident for some time (see, [26]) and national governments and
funding agencies continue to emphasise agricultural diversification as a route to enhanced livelihoods,
especially for poorer states and provinces (e.g., [27]). In addition to the perceived benefits of this
approach as a means of alleviating poverty, this approach is also spurred by concerns about nutrition.
More specifically, the expansion of carbohydrate production may have alleviated immediate hunger,
but the nutrition of the population is still found wanting due to the absence of sufficient diversity in
diets. Greater diversity in production is a seen as one panacea (e.g., [28]).

Nonetheless, farmers are constrained from pursuing market-oriented crops when input distribution
cannot easily match the expansion of the variety of cash-producing outputs. First, capital is often not
easily accessible, especially for smallholder farms, making the shift to the new technologies required
for cash cropping problematic. Second, labour is increasingly in scarce supply in rural areas as market
forces draw larger numbers of unskilled and semi-skilled workers into cities. Third, the cultural and
political prestige of land means that land itself cannot be easily moved into the hands of those seeking
to expand cash cropping. Fourthly, water property rights, especially surface water, are crafted around
equal sharing of shortage, such that even the least productive users are constrained from legitimately
transferring their access to others, should that be economically feasible (see [29]).

Given the tensions that attend these arrangements, a number of short-term scenarios have
emerged. Here we focus exclusively on those relating to water. First, the inability of the current
property right regime for surface water to meet the demands of users has given rise to a rapid expansion
in groundwater extraction ([30] pp. 292–293). This has been aided by expansion of the electricity grid,
developments in pumping technologies making pumps cheaper to purchase and operate, and the fact
that throughout South Asia groundwater rights have been vested in the owner of the overlying land
with virtually no effective attenuation by the state. Evidence has emerged that these arrangements
entrench familiar inequalities, with larger farmers more disposed to accessing greater volumes often at
the expense of others ([30] p. 303). There is widespread consensus that this is unsustainable, but the
political will for serious intervention remains remote (see, for instance, [31]).

Second, governments aware of the weaknesses of surface water management, have sought to shift
responsibility to others. This has manifested in Participatory Irrigation Management (PIM) and in
some cases Irrigation Management Transfer (IMT). It is important to note that there are wide variations
in PIM and IMT across the region but in most jurisdictions the shift in authority to farmers has been
partial, at best (see, [32,33]). In addition, little attention has been given to the real challenge of property
rights prior to endeavours to have farmers purportedly take control.
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This has meant that in some cases PIM has simply been used to disguise the transfer of water
to more influential users, without recompense to those deprived. Compliance with water take rules
designed to equalise scarcity is still weak under many PIM schemes.

This is not to argue for the initial distribution, where scarcity is equally borne by all: rather,
it points to the need for clearer property rights that allow those displaced of access, through the
emergence of market-oriented agriculture, some compensation for their loss.

3. The End Game for Market-Orientated Agriculture

Australian water property rights regimes have been frequently heralded as a means of dealing
with scarcity and change [34]. Whilst the structure of contemporary arrangements is usually the focus,
what is often overlooked is that relatively rigid state-imposed shares of irrigation water and land
persisted in communal irrigation schemes until the early and mid-1980s. In the largest irrigation area
in the Murray-Darling Basin, the region now known as Murray Irrigation, landholders were restricted
to owning a limited number of so-called ‘home maintenance areas’ and the water that attended those
areas was fixed. Moreover, women were restricted from owning land in their own right, if they were
partnered to another farmer in the region [35].

As market-orientation became an even greater imperative during the micro-economic reform era of
the 1980s and 1990s, farmers had little option other than to purchase the maximum land possible under
the home maintenance provisions and then seek work-arounds with neighbours for redistributing
water. Given the expansion and development of major agricultural industries like cotton, rice and wine
grapes and the decline of others like citrus, these arrangements came under intense pressure. Perhaps
not surprisingly there was some resistance from large state-based irrigation departments which had a
benefactor approach to some irrigation communities when asked about modifying water rights.

As is well-documented [34], water was ultimately separated from land in the early series of
reforms and greater unbundling has occurred subsequently under the National Water Initiative, such
that entitlement and allocation markets are now a vibrant feature of the irrigated agriculture landscape.
Limits on extractions were put in place to shore up rights but this did not happen without errors, some
of which are yet to be rectified (e.g., [36]).

First, the failure to distinguish between water rights that were active from those that were inactive,
meant that in the initial separation and marketing phase actually increased extractions, thereby
undermining the purpose of capping consumptive use [37]. Second, as surface water rights became
more valuable and difficult to access because of the cap on overall extractions, farmers began to turn to
groundwater extraction that was less rigidly controlled. Even though Australian jurisdictions benefit
from having all water (surface and groundwater) vested in the Crown, famers were quick to note that
limits had not yet been rigorously established on many groundwater supplies and opted to activate
licences and use more. Rigorous measurement and monitoring of groundwater extractions remains a
work in progress [38].

Third, most Australian jurisdictions and particularly those in the Murray-Darling Basin, opted to
socialise the majority of return flows from different water uses. This means that water entitlements
are mostly described in terms of volumes that are extracted for use and little attention is given to
what happens to the water once extracted. The failure to account for return flows gives rise to a
perverse outcome from the introduction of technologies that seek to generate more technical efficiency
by users. More specifically, such technologies can undermine water returning to the system, thereby
diminishing the rights of downstream users dependent on the hydrologic return flow. This has proven
particularly problematic as government environmental agencies have sought to ensure water passes
through the entire basin to reach downstream ecological sites. The most politically appealing way of
achieving those environmental flows was to subsidise water-efficient technologies in preference to
purchasing rights from irrigation farmers. The upshot is that much less water is reaching downstream
than predicted [36].
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Finally, even though the water market has been ultimately well-accepted by most farmers, attempts
to rent seek continue. A recent drying in the Eastern states has given rise to calls from some irrigation
interests to return environmental water purchased by government and/or to have it accessible for
free [39].

Whilst not that surprising on some fronts, these types of actions, if pursued stand to significantly
undermine the functioning of the market, insomuch as water should be allocated to the highest value
rather than that which is most easily satisfied by political intervention. These arrangements would
ostensibly weaken the rights of other users who do not enjoy political influence, a complaint levelled
at the current arrangements in some South Asian contexts.

Nonetheless, overall the approach to water property rights in Australia has delivered significant
gains and with additional effort to deal with the extant weaknesses they will likely deliver even
greater success. However, to seek to transpose these successes to South Asia by simply mirroring
property rights arrangements would ignore critical components required for an adjustable water
allocation system.

4. Challenge of Transition

As part of the earlier description of South Asian irrigation we noted that the commitment by
irrigation managers to evenly distribute shortages across all users acted against the forces promoting a
market-orientation in agricultural production. In turn, this conflict was described as manifesting in
a range of undesirable outcomes, including the weakening of rights of downstream users through
political intervention and pressures for noncompliance. Similar adverse consequences were noted for
groundwater users, with excessive extractions by those who can afford deeper pumps weakening the
rights of those less able to afford such technologies.

In contrast, the water property right reforms in Australia were characterised as strengthening
the rights of all users, inasmuch as even downstream users are able to sell their allocations or
entitlements and all market participants have an interest in preventing unilateral weakening of rights
by superordinate bodies. Similarly, extant right holders benefit from the capping of extractions since
additional demand must be met through the purchase of rights for existing users, thereby strengthening
the hand of current right holders. However, the transition to market flexibility in Australia was not
without its challenges and was supported by several broader preconditions that are either absent in
many parts of South Asia or under development.

First, Australian agriculturalists can expect limited direct assistance from government for meeting
the cost of inputs. Some support exists in the form of favourable taxation arrangements on profits,
but by and large, agricultural enterprises are treated similarly to other profit-seeking endeavours and
expected to bid resources away from other users, should they wish to employ them. Failure to secure
a profit from agriculture can result in exit from the industry and this is assisted through a focus on
income support rather than input support (see, [40]). A relatively robust national transfer system is in
place to ensure that excess poverty does not occur, at least in the absolute sense. In addition, there are
a range of public programs to assist individuals to transition from one form of employment to another,
through re-skilling and when large-scale adjustment occurs additional income support is often on
hand (see, [41]). The upshot is that farmers who fail to make an adequate return do not need to stay
in production to receive support. These arrangements encourage those opting to exit agriculture to
maximise the value of assets as they leave, including water, and unbundling water from land and
creating a market for water helps achieve that end.

Clearly, the same cannot be said for South Asian farmers. Input subsidies for agriculturalists are
common throughout the sub-continent ranging from energy, to seed, fertiliser and machinery [42].
This weakens the incentive to accept more flexible water property rights insomuch as retention of
the status quo continues the flow of input support. If water is moved away to other more valuable
uses, the farmer would likely reduce production and this, in turn, would lessen their access to support.
The point is that a stable transfer system focussed on income support enables individuals to consider
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the value of using inputs solely on the basis of economic merit. Actions by governments that seek to
modify the way inputs (like water) are managed are less threatening in that environment.

Second, Australian farmers are heavily focussed on international prices for their outputs and
receive few non-market signals to raise (or lower) production. Most price support schemes have
long been abolished for Australian farmers, strengthening the requirement to have greater flexibility
in production to meet changing international demands. Similarly, most farmers enjoy access to
well-developed marketing chains such that the demands of end users are quickly translated to
producers, often requiring them to adjust their input mix [43]. A capacity to reallocate water between
uses and users is thus consistent with this ethos and, once the reallocation mechanisms are functioning,
generally supported by farmers.

In contrast, output prices are heavily influenced by government intervention in the sub-continent.
This includes price support schemes that simultaneously encourage overproduction of some
commodities and under-pricing of others [42]. These conditions are not conducive to greater flexibility
in water allocation—those receiving output support are encouraged to hold onto the existing rights
structure (albeit of poor quality) and those being under-cut by government actions can ill-afford to
trust the state to reform rights in an efficacious way. These arrangements weaken any support from
farmers for more flexible water rights.

Given that input and output subsidies by governments in South Asia are likely to persist in the
near term, a question thus arises about what is feasible to make water allocation mechanisms more
amenable to market-oriented agriculture.

We noted earlier that PIM has emerged in South Asia and in some cases is showing signs of success.
One reason that the successes are not more widespread is that PIM has been used, in some instances,
to simply patch over existing failings with the property right regimes. There are also numerous
differences in the way jurisdictions have deployed PIM and the sincerity with which irrigation
departments have embraced devolution and flexibility varies. Where PIM has been successful, a level
of authority has been vested in farmers that (a) is consistent with their technical and management
capabilities (b) resonates with the social and cultural ethos of the farming community and (c) reflects
the share of financing that attend water distribution and management. Whilst (a,b) will take some time
to change, action on (c) in the short term is possible.

In a recent review of PIM in east India and Pakistan, it was noted that there is a wide range
of approaches to charging within PIM and the sharing arrangements for any revenue accruing to
irrigation payments (see, Burton, Crase and Cooper, this volume). For instance, in Assam in east India
all revenues collected from farmers by water users are transferred to the state irrigation department,
while in neighbouring Bihar 70% of collections are retained locally. In the adjoining states of Punjab
and Sindh in Pakistan, farmers retain 50% and 40% of collections, respectively. There is some alignment
with responsibilities and revenue retention insomuch as water user groups in Bihar are expected to
apply local sanctions for non-compliance whereas sanctions for non-compliance are enforced jointly by
the state and local groups in Assam. Similarly, the greater retention of funds at a local level in Punjab
loosely aligns with an expectation that more maintenance will be funded at the local level, through
both cash and labour, relative to Sindh. However, what is not clear is the extent to which any of these
combinations leads to more flexibility in the deployment of water, a necessary condition to support
market-oriented agriculture.

Within each of the above four jurisdictions there are marked differences in the functioning of water
user groups and one of the key performance measures used, as noted earlier, is the extent to which
tail-end farmers have their existing rights fulfilled. Perhaps an adjustment to these metrics is overdue
given the increasing focus on market-orientation and water user groups might be given licence to
develop means of satisfying all users within their membership within some bounds. This is not to
suggest that the notion of meeting tail-ender rights should be abandoned—rather local water groups
may be better placed to establish their own means of satisfying right holders beyond the delivery of
water. In some progressive areas in South Asia this is already occurring (e.g., Gujarat—see, [44]) and
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encouragement by the state to foster water right experimentation within water user groups might be
preferable to the rigid and failing effort to cling to the status quo.

States might signal this intent by excising the nomenclature of ‘beneficiary’ from their dealing
with irrigation farmers. Whilst seemingly trivial, this could encourage a broader mind-shift amongst
both the bureaucracy and farmers and yield greater innovation within local water management.

Greater authority on the part of local water users to vary the structure of irrigation payments
and the mechanisms for collection may also be warranted. As with the sharing of revenues, there are
already significant variations across the region in the way irrigation services are charged and the
collection processes, but these are driven at state/provincial level. In some jurisdictions, monies are
collected by local farmers, as is the case in Bihar in east India. In others, collections rests with the state
(e.g., Assam in India) and in other instances joint collection is the norm (e.g., Punjab and Sindh in
Pakistan). In some jurisdictions account is made of the area of land irrigated but the assessment of
that area can rest with locals (e.g., Bihar in India and Punjab in Pakistan), or both involve government
officials (e.g., Sindh in Pakistan and Assam in India). The charging regime can also be adjusted to
account for the water use of different crops (e.g., Sindh in Pakistan), but this is not universal. Metering
by volume is not the norm and unlikely to be so, given the sheer numbers involved in smallholder
agriculture. In the absence of metering, there is still scope for local experimentation that aligns with
any adjustment to rights agreed at a local level; but again, authority needs to be assigned for this to
occur. As a minimum, state and provincial bodies might consult with irrigation farmers about their
preferences for tariff design, reinforcing the shift away from the treatment of water users as beneficiary.

5. Concluding Remarks

The contribution of agriculture and agricultural development in South Asia has been significant
and its prominence is not about to change overnight. Attempts to encourage greater market orientation
within agriculture are motivated by ambitions to reduce rural poverty and also offer a partial solution
to the emerging challenges around nutritional deficits. It is also the case that market-orientation by
farmers does not always require the stimulus of the state—even smallholder farmers readily adapt to
signals related to profitability, provided they are unequivocal.

Unfortunately, the historic property right regimes around the allocation of surface irrigation
water act as a break on the move toward market signals. Water resources cannot be easily deployed
within a regime that emphasises equal sharing of the hardship associated with shortage. Moreover,
the tension created by these inconsistencies can often result in the least-well-off having their existing
rights usurped.

In the developed world, separate and tradeable water entitlements have been shown to offer
solutions to these tensions. However, they are not easily created and nor are they automatically
translatable to a developing world context.

As a minimum, there is room for giving farmers genuine authority for resolving some of these
conflicts locally within constraints devised by the state. Clearly, the state has to be willing to cede
some control and go beyond the rhetoric of devolving choices to farmers. Serious analysis of the way
water tariffs are structured and attention to the preferences of farmers would be a useful starting point.
In addition, consideration might be given to the overall welfare of farmers as a metric of the success of
irrigation, rather than delivery of a minimum of water to every farmer.

Overall, a change in mindset that results in farmers not being treated as mere beneficiaries of state
indulgence would be a helpful adjustment.

Author Contributions: L.C.—drafting initial manuscript and developing conceptual foundation; B.C. and
M.B.—refining conceptual foundation and redrafting iterations of the manuscript.

Funding: This research was funded by the Australian Centre for International Agricultural Research (ACIAR)
project ADP2014/045.

Conflicts of Interest: The authors declare no conflict of interest.



Water 2019, 11, 1294 10 of 12

References

1. Molle, F.; Mollinga, P.; Meinzen-Dick, R. Water, Politics and Development: Introducing Water Alternatives.
Water Altern. 2008, 1, 1–6.

2. Kornfeld, I. Water: A Public Good or a Commodity? Proc. Annu. Meet. Am. Soc. Int. Law 2012, 106, 49–52.
[CrossRef]

3. Briscoe, J. Water as an Economic Good: The Idea and What It Means in Practice; A paper
presented at the World Congress of the International Commission on Irrigation and
Drainage, Cairo, Egypt, September 1996; The World Bank: Washington, DC, USA, 1996;
Available online: http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=11&ved=

2ahUKEwiE2cr3k5fiAhUFwI8KHezeBUEQFjAKegQICRAC&url=http%3A%2F%2Fweb.worldbank.org%
2Farchive%2Fwebsite00667%2FWEB%2FPDF%2FICID16.PDF&usg=AOvVaw24rH2z0o7OPnK254adye_y
(accessed on 2 January 2000).

4. Wallace, J. Increasing agricultural water use efficiency to meet future food production. Agric. Ecosyst. Environ.
2000, 82, 105–119. [CrossRef]

5. Hussein, H.; Menga, F.; Greco, F. Monitoring Transboundary Water Cooperation in SDG 6.5.2: How a Critical
Hydropolitics Approach Can Spot Inequitable Outcomes. Sustainability 2018, 10, 3640. [CrossRef]

6. Crase, L.; Cooper, B.; Dollery, B.; Marques, R. One person’s drain is another’s water supply: Why property
rights, scope, measurement and hydrology matter when it comes to Integrated Water Resources Management.
Ecol. Econ. 2018, 147, 436–441. [CrossRef]

7. Pittock, J.; Meng, L.; Geiger, M.; Chapagain, A. Interbasin Water Transfers and Water Scarcity in a Changing
World—A Solution or a Pipedream; WWF: Berlin, Germany, 2009.

8. United Nations (UN) No Date. Fact. Sheet on Water Scarcity. Available online: http://www.unwater.org/

water-facts/scarcity/ (accessed on 18 May 2019).
9. Surie, M. South Asia’s Water Crisis: A Problem of Scarcity Amid Abundance; The Asia Foundation: San Francisco,

CA, USA, 2015; Available online: https://asiafoundation.org/2015/03/25/south-asias-water-crisis-a-problem-
of-scarcity-amid-abundance/ (accessed on 1 September 2018).

10. Morales, A.; Mongcopa, C. Best Practice in Irrigation and Drainage: Learning from
Successful Projects; Asia Development Bank: Metro Manila, Philippines, 2008; Available
online: https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=13&ved=

2ahUKEwih89eOsJfiAhUIKY8KHa2ABKA4ChAWMAJ6BAgAEAI&url=https%3A%2F%2Fwww.
oecd.org%2Fderec%2Fadb%2F47104137.pdf&usg=AOvVaw00xx7h8DZqs9wHNlmu5ERf (accessed on
4 December 2011).

11. Mukherji, A.; Fuleki, B.; Shah, T.; Suhardiman, D.; Giordano, M.; Weligamage, P. Irrigation Reform in Asia:
A Review of 108 Cases of Irrigation Management Transfer; Final Report to the Asian Development Bank;
International Water Management Institute (IWMI): Columbo, Sri Lanka, 2009.

12. Falkenmark, M.; Lundqvist, J.; Widstrand, C. Macro-scale water scarcity requires micro-scale approaches:
Aspects of vulnerability in semi-arid development. Nat. Res. Forum 1989, 13, 258–267. [CrossRef]

13. Mehta, L. The Manufacture of Popular Perceptions of Scarcity: Dams and Water-Related Narratives in
Gujarat, India. World Dev. 2001, 29, 2025–2041. [CrossRef]

14. Hussein, H. Lifting the veil: Unpacking the discourse of water scarcity in Jordan. Environ. Sci. Policy 2018, 89,
385–392. [CrossRef]

15. Besada, H.; Werner, K. An assessment of the effects of Africa’s water crisis on food security and management.
Int. J. Water Res. Dev. 2015, 31, 120–133. [CrossRef]

16. Talozi, S.; Altz-Stamm, A.; Hussein, H.; Reich, P. What constitutes an equitable water share? A reassessment
of equitable apportionment in the Jordan–Israel water agreement 25 years later. Water Policy 2019, 1–23.
[CrossRef]

17. Zeitoun, M.; Warner, J.; Mirumachi, N.; Matthews, N.; McLaughlin, K.; Woodhouse, M.; Cascão, A.; Allan, T.
Transboundary water justice: A combined reading of literature on critical transboundary water interaction
and ‘justice’, for analysis and diplomacy. Water Policy 2014, 16, 174–193. [CrossRef]

18. Bhutta, M.; van der Velde, E. Equity of water distribution along secondary canals in Punjab, Pakistan.
Irrig. Drain. Syst. 1992, 6, 161–177. [CrossRef]

19. Coase, R. The Nature of the Firm. Economica 1937, 4, 386–405. [CrossRef]

http://dx.doi.org/10.5305/procannmeetasil.106.0049
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=11&ved=2ahUKEwiE2cr3k5fiAhUFwI8KHezeBUEQFjAKegQICRAC&url=http%3A%2F%2Fweb.worldbank.org%2Farchive%2Fwebsite00667%2FWEB%2FPDF%2FICID16.PDF&usg=AOvVaw24rH2z0o7OPnK254adye_y
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=11&ved=2ahUKEwiE2cr3k5fiAhUFwI8KHezeBUEQFjAKegQICRAC&url=http%3A%2F%2Fweb.worldbank.org%2Farchive%2Fwebsite00667%2FWEB%2FPDF%2FICID16.PDF&usg=AOvVaw24rH2z0o7OPnK254adye_y
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=11&ved=2ahUKEwiE2cr3k5fiAhUFwI8KHezeBUEQFjAKegQICRAC&url=http%3A%2F%2Fweb.worldbank.org%2Farchive%2Fwebsite00667%2FWEB%2FPDF%2FICID16.PDF&usg=AOvVaw24rH2z0o7OPnK254adye_y
http://dx.doi.org/10.1016/S0167-8809(00)00220-6
http://dx.doi.org/10.3390/su10103640
http://dx.doi.org/10.1016/j.ecolecon.2018.01.036
http://www.unwater.org/water-facts/scarcity/
http://www.unwater.org/water-facts/scarcity/
https://asiafoundation.org/2015/03/25/south-asias-water-crisis-a-problem-of-scarcity-amid-abundance/
https://asiafoundation.org/2015/03/25/south-asias-water-crisis-a-problem-of-scarcity-amid-abundance/
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=13&ved=2ahUKEwih89eOsJfiAhUIKY8KHa2ABKA4ChAWMAJ6BAgAEAI&url=https%3A%2F%2Fwww.oecd.org%2Fderec%2Fadb%2F47104137.pdf&usg=AOvVaw00xx7h8DZqs9wHNlmu5ERf
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=13&ved=2ahUKEwih89eOsJfiAhUIKY8KHa2ABKA4ChAWMAJ6BAgAEAI&url=https%3A%2F%2Fwww.oecd.org%2Fderec%2Fadb%2F47104137.pdf&usg=AOvVaw00xx7h8DZqs9wHNlmu5ERf
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=13&ved=2ahUKEwih89eOsJfiAhUIKY8KHa2ABKA4ChAWMAJ6BAgAEAI&url=https%3A%2F%2Fwww.oecd.org%2Fderec%2Fadb%2F47104137.pdf&usg=AOvVaw00xx7h8DZqs9wHNlmu5ERf
http://dx.doi.org/10.1111/j.1477-8947.1989.tb00348.x
http://dx.doi.org/10.1016/S0305-750X(01)00087-0
http://dx.doi.org/10.1016/j.envsci.2018.09.007
http://dx.doi.org/10.1080/07900627.2014.905124
http://dx.doi.org/10.2166/wp.2019.143
http://dx.doi.org/10.2166/wp.2014.111
http://dx.doi.org/10.1007/BF01102975
http://dx.doi.org/10.1111/j.1468-0335.1937.tb00002.x


Water 2019, 11, 1294 11 of 12

20. Bromley, D. Economic Interests in Institutions: The Conceptual Foundation of Public Policy; Blackwell: New York,
NY, USA, 1989.

21. Crase, L.; Dollery, B. Water rights: A comparison of the impacts of urban and irrigation reforms in Australia.
Aust. J. Agric. Res. Econ. 2006, 50, 451–462. [CrossRef]

22. Scott, A. Conceptual origins of rights based fishing. In Rights Based Fishing; Neher, P., Arnason, R., Mollet, N.,
Eds.; Kluwer Academic: Dordrecht, The Netherlands, 1989; pp. 11–38.

23. Challen, R. Institutions, Transaction Costs, and Environmental Policy: Institutional Reform for Water Resources;
Edward Elgar: Cheltenham, UK, 2000.

24. Pannell, D.; Llewellyn, R.; Corbeels, M. The farm-level economics of conservation agriculture for resource-poor
farmers. Agric. Ecosyst. Environ. 2014, 187, 52–64. [CrossRef]

25. Kugelman, M.; Hathaway, R. Running on Empty: Pakistan’s Water Crisis; Woodrow
Wilson International Center for Scholars: Washington, DC, USA, 2009; Available online:
http://scholar.google.com.au/scholar_url?url=http%3A%2F%2Fciteseerx.ist.psu.edu%2Fviewdoc%
2Fdownload%3Fdoi%3D10.1.1.307.443%26rep%3Drep1%26type%3Dpdf%23page%3D87&hl=en&
sa=T&oi=ggp&ct=res&cd=18&d=12004607524152609007&ei=iJzaXKDaG9D2yATr16PYBw&scisig=

AAGBfm00oz0oXBKWwUaaMQPfihEg67Aikw&nossl=1&ws=1280x630&at=Water%2C%20governance%
2C%20and%20corruption%20in%20Pakistan&bn=1 (accessed on 28 September 2018).

26. Kurosaki, T. Agriculture in India and Pakistan 1990-95: Productivity and crop mix. Econ. Polit. Wkly. 1999, 34,
160–168.

27. Singh, R.; Babu, S.; Avasthe, R.; Yadav, G. Crop. Diversification and Intensification for Enhancing Livelihood
Security in Sikkim; Indian Council of Agricultural Research: Delhi, Indian, 2018.

28. Pandey, V.; Dev, S.; Jayachandran, U. Impact of agricultural interventions on the nutritional status in South
Asia: A review. Food Policy 2016, 62, 28–40. [CrossRef] [PubMed]

29. Dorjee, K.; Sumiter Broca, S.; Pingali, P. Diversification in South Asian agriculture: Trends and constraints; FAO:
Rome, Italy, 2003; Available online: http://www.fao.org/3/a-ae048t.pdf (accessed on 12 May 2007).

30. Shah, T.; Singh, O.; Mukherji, A. Some aspects of South Asia’s groundwater irrigation economy: Analyses
from a survey in India, Pakistan, Nepal Terai and Bangladesh. Hydrogeol. J. 2006, 14, 286–309. [CrossRef]

31. Shah, T.; Roy, A.; Qureshi, A.; Wang, J. Sustaining Asia’s groundwater boom: An overview of issues and
evidence. Nat. Res. Forum 2003, 27, 130–141. [CrossRef]

32. Von Korff, Y.; Danniell, K.; Moellenkamp, S.; Bots, P.; Bijsma, R. Implementing Participatory Water
Management: Recent Advances in Theory, Practice, and Evaluation. Ecol. Soc. 2012, 17, 30–44. [CrossRef]

33. Ghumman, A.; Ahmad, S.; Hashmi, H.; Kham, R. Comparative Evaluation of Implementing Participatory
Irrigation Management in Punjab Pakistan. Irrig. Drain. 2014, 36, 315–327. [CrossRef]

34. National Water Commission. Water Markets in Australia: A Short History; NWC: Canberra, Australia, 2011.
35. Crase, L.; O’Keefe, S.; Wheeler, S.; Kinoshita, Y. Water trading in Australia: Understanding the role of

policy and serendipity. In Routledge Handbook of Water Economics and Institutions; Burnett, K., Howitt, R.,
Roumasset, J., Wada, C., Eds.; Routledge: New York, NY, USA, 2015; pp. 296–313.

36. Grafton, Q. Policy review of water reform in the Murray–Darling Basin, Australia: The “do’s” and “do’nots”.
Aust. J. Agric. Res. Econ. 2019, 63, 116–141. [CrossRef]

37. Crase, L.; Pagan, P.; Dollery, B. Water Markets as a Vehicle for Reforming Water Resource Allocation in the
Murray-Darling Basin. Water Res. Res. 2004, 40, 1–10. [CrossRef]

38. Bureau of Meteorology. Water in Australia 2016-17; Bureau of Meteorology: Melbourne, Australia,
2018. Available online: http://www.bom.gov.au/water/waterinaustralia/files/Water-in-Australia-2016-17.pdf
(accessed on 3 April 2019).

39. Murphy, J. Barnaby Joyce’s ‘Ill-Informed’ Comments on Water Slapped Down; The Northern Daily Leader:
Tamworth, Australia, 2018; Available online: https://www.northerndailyleader.com.au/story/5616344/im-not-
bound-by-cabinet-joyce-defends-environmental-water-idea/ (accessed on 1 September 2018).

40. OECD. Agricultural Policy Monitoring and Evaluation; OECD: Paris, France, 2018; Available
online: https://www.oecd-ilibrary.org/agriculture-and-food/agricultural-policy-monitoring-and-evaluation-
2017_agr_pol-2017-en (accessed on 1 September 2018).

41. Department of Employment. Annual Report 2015–16; Department of Employment: Canberra, Australia, 2016.
Available online: https://docs.jobs.gov.au/system/files/doc/other/final_department_of_employment_annual_
report_2015-16_accessible.pdf (accessed on 6 March 2019).

http://dx.doi.org/10.1111/j.1467-8489.2006.00358.x
http://dx.doi.org/10.1016/j.agee.2013.10.014
http://scholar.google.com.au/scholar_url?url=http%3A%2F%2Fciteseerx.ist.psu.edu%2Fviewdoc%2Fdownload%3Fdoi%3D10.1.1.307.443%26rep%3Drep1%26type%3Dpdf%23page%3D87&hl=en&sa=T&oi=ggp&ct=res&cd=18&d=12004607524152609007&ei=iJzaXKDaG9D2yATr16PYBw&scisig=AAGBfm00oz0oXBKWwUaaMQPfihEg67Aikw&nossl=1&ws=1280x630&at=Water%2C%20governance%2C%20and%20corruption%20in%20Pakistan&bn=1
http://scholar.google.com.au/scholar_url?url=http%3A%2F%2Fciteseerx.ist.psu.edu%2Fviewdoc%2Fdownload%3Fdoi%3D10.1.1.307.443%26rep%3Drep1%26type%3Dpdf%23page%3D87&hl=en&sa=T&oi=ggp&ct=res&cd=18&d=12004607524152609007&ei=iJzaXKDaG9D2yATr16PYBw&scisig=AAGBfm00oz0oXBKWwUaaMQPfihEg67Aikw&nossl=1&ws=1280x630&at=Water%2C%20governance%2C%20and%20corruption%20in%20Pakistan&bn=1
http://scholar.google.com.au/scholar_url?url=http%3A%2F%2Fciteseerx.ist.psu.edu%2Fviewdoc%2Fdownload%3Fdoi%3D10.1.1.307.443%26rep%3Drep1%26type%3Dpdf%23page%3D87&hl=en&sa=T&oi=ggp&ct=res&cd=18&d=12004607524152609007&ei=iJzaXKDaG9D2yATr16PYBw&scisig=AAGBfm00oz0oXBKWwUaaMQPfihEg67Aikw&nossl=1&ws=1280x630&at=Water%2C%20governance%2C%20and%20corruption%20in%20Pakistan&bn=1
http://scholar.google.com.au/scholar_url?url=http%3A%2F%2Fciteseerx.ist.psu.edu%2Fviewdoc%2Fdownload%3Fdoi%3D10.1.1.307.443%26rep%3Drep1%26type%3Dpdf%23page%3D87&hl=en&sa=T&oi=ggp&ct=res&cd=18&d=12004607524152609007&ei=iJzaXKDaG9D2yATr16PYBw&scisig=AAGBfm00oz0oXBKWwUaaMQPfihEg67Aikw&nossl=1&ws=1280x630&at=Water%2C%20governance%2C%20and%20corruption%20in%20Pakistan&bn=1
http://scholar.google.com.au/scholar_url?url=http%3A%2F%2Fciteseerx.ist.psu.edu%2Fviewdoc%2Fdownload%3Fdoi%3D10.1.1.307.443%26rep%3Drep1%26type%3Dpdf%23page%3D87&hl=en&sa=T&oi=ggp&ct=res&cd=18&d=12004607524152609007&ei=iJzaXKDaG9D2yATr16PYBw&scisig=AAGBfm00oz0oXBKWwUaaMQPfihEg67Aikw&nossl=1&ws=1280x630&at=Water%2C%20governance%2C%20and%20corruption%20in%20Pakistan&bn=1
http://dx.doi.org/10.1016/j.foodpol.2016.05.002
http://www.ncbi.nlm.nih.gov/pubmed/27478297
http://www.fao.org/3/a-ae048t.pdf
http://dx.doi.org/10.1007/s10040-005-0004-1
http://dx.doi.org/10.1111/1477-8947.00048
http://dx.doi.org/10.5751/ES-04733-170130
http://dx.doi.org/10.1002/ird.1809
http://dx.doi.org/10.1111/1467-8489.12288
http://dx.doi.org/10.1029/2003WR002786
http://www.bom.gov.au/water/waterinaustralia/files/Water-in-Australia-2016-17.pdf
https://www.northerndailyleader.com.au/story/5616344/im-not-bound-by-cabinet-joyce-defends-environmental-water-idea/
https://www.northerndailyleader.com.au/story/5616344/im-not-bound-by-cabinet-joyce-defends-environmental-water-idea/
https://www.oecd-ilibrary.org/agriculture-and-food/agricultural-policy-monitoring-and-evaluation-2017_agr_pol-2017-en
https://www.oecd-ilibrary.org/agriculture-and-food/agricultural-policy-monitoring-and-evaluation-2017_agr_pol-2017-en
https://docs.jobs.gov.au/system/files/doc/other/final_department_of_employment_annual_report_2015-16_accessible.pdf
https://docs.jobs.gov.au/system/files/doc/other/final_department_of_employment_annual_report_2015-16_accessible.pdf


Water 2019, 11, 1294 12 of 12

42. FAO. State of Food and Agriculture in Asia and the Pacific Region, including Future Prospects and Emerging
Issues. In Proceedings of the FAO Regional Conference for Asia and the Pacific, Nadi, Fiji, 9–13 April 2018;
Available online: http://www.fao.org/3/mw252en/mw252en.pdf (accessed on 28 September 2018).

43. Productivity Commission. Trends in Australian Agriculture; Productivity Commission: Canberra, Australia,
2005. Available online: https://www.pc.gov.au/research/completed/agriculture/agriculture.pdf (accessed on
13 October 2009).

44. Mohanty, N.; Gupta, S. Breaking the Gridlock in Water Reforms through Water Markets: International Experience
and Implementation Issues for India; Liberty Institute: New Delhi, India, 2002; Available online: http://citeseerx.
ist.psu.edu/viewdoc/download?doi=10.1.1.197.524&rep=rep1&type=pdf (accessed on 2 April 2009).

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://www.fao.org/3/mw252en/mw252en.pdf
https://www.pc.gov.au/research/completed/agriculture/agriculture.pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.197.524&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.197.524&rep=rep1&type=pdf
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	The Underpinnings of Scarcity and Equitable Water Distribution as a Proxy for Efficient Irrigation Management 
	The End Game for Market-Orientated Agriculture 
	Challenge of Transition 
	Concluding Remarks 
	References

