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Preserving natural wetlands is a growing challenge as the world faces increased demand for water.
Drought, climate change and growing demands by users aggravate the issue. The conflict between irri-
gated agriculture and wetland services presents a classic case of competition. This paper examines an
institutional mechanism that offers an incentive to farmers to adopt water conservation measures, which
in turn could reduce overall water use in irrigated agriculture within a selected basin. Reduced water
demands could provide the additional water needed for wetland preservation. We present an analytical
empirical model implemented through the development of an integrated basin framework, in which
least-cost measures for securing environmental flows to sustain wetlands are examined for the Zayan-
deh-Rud River Basin of central Iran. To test this idea, two policies – one with and one without an incentive
– are analyzed: (a) reduced agricultural diversions without a water conservation subsidy, and (b) reduced
agricultural diversions with a water conservation subsidy. The policies are evaluated against a back-
ground of two alternative water supply scenarios over a 10-year period. Results reveal that a water con-
servation subsidy can provide incentives for farmers to shift out of flood irrigation and bring more land
into production by adopting water-saving irrigation technologies. The policy increases crop yields, raises
profitability of farming, and increases the shadow price of water. Although the conservation subsidy pol-
icy incurs a financial cost to the taxpayer, it could be politically and economically attractive for both irri-
gators and environmental stakeholders. Results open the door for further examination of policy measures
to preserve wetlands.

� 2012 Elsevier B.V. All rights reserved.
1. Introduction

Wetlands are an important environmental resource in many
parts of the world (Smardon, 2009). Their open-access nature
and public-good characteristics often cause them to be underval-
ued in decisions relating to their use and conservation (Akter
et al., 2009). Wetlands provide a wide and diverse range of
environmental services including habitat for endangered species,
flood protection, water purification, amenities and recreational
opportunities (Woodward and Wui, 2001). These services typically
have a low to zero market price (Brouwer et al., 1999), and in some
cases may provide services for which resource users have a greater
willingness to pay than the opportunity cost of the same water if
used for agricultural production (De Laporte, 2007; Smardon,
2009); This characteristic of wetlands gives rise to undervalued
losses in wetland area when policy decisions promote irrigation
uses (De Laporte, 2007; Mallawaarachchi et al., 2001).
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Wetlands preservation faces growing challenges in an era of in-
creased scarcity as a result of drought, climate change or increased
water uses by competitors in river basins (UN, 2009). Wetlands
represent an interface between the catchment area and the aquatic
environment (Hattermann et al., 2006). Dams, diversions and river
management reduce flooding to wetlands, altering their ecology,
and contributing to poor health of aquatic biota (Kingsford,
2000). Conflict between irrigated agriculture and wetland services
are a classic case of competition for scarce water (Allan, 2003)
especially in developing dry countries where irrigation can account
for 90% or more of water withdrawals (Kijne et al., 2003). Despite
the importance of wetlands, agriculture is the strategic water-
using sector that supports food security planning in many coun-
tries (FAO, 2006). That is particularly important in light of rapidly
rising non-agricultural water uses and periodic droughts linked to
climate variability and climate change (IPCC, 2007; Kijne et al.,
2003; OECD, 2006). The future of water allocated for the protection
and security of wetlands depend on economic, social, and political
development trends and the results of litigation, legislative, and
administrative debates (Smardon, 2009). Policy makers need
economic evaluation measures to make decisions on preservation
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