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Abstract
Following the political changes in the early 1990s, the South African government introduced a comprehensive reform process for the water sector with the goal of achieving an enhanced and more equitable water management system. This paper
analyses the existing water allocation situations and applies a non-linear optimisation model to investigate the optimal intraand inter-regional allocation regimes in the Middle Olifants sub-basin of South Africa. Economic issues such as efficiency
gains related to water transfers are discussed and calculated water price elasticities and estimated water demand functions
provide necessary fundamentals for further modelling work. Social and environmental aspects are accounted for by including constant water demands in the model. Results show higher benefits from inter-regional water allocation. Reducing water
supply levels to conform to the sustainable water supply policy, it can be shown that although water supply is reduced by
approximately 50%, total benefits from water use are only reduced by 5% and 11% for inter- and intra-regional allocation
regimes, respectively. These results indicate that alternative water allocation mechanisms can serve as policy instruments to
offset the effects of water scarcity.

Keywords: Optimal allocation, water, IWRM, Middle Olifants, South Africa

Introduction
Water is one of the most indispensable of all natural resources;
it is essential for human beings, economic development and
biodiversity. However, many countries have to face the challenge of rapidly growing water demands, driven by an increasing population and economic growth, linked to urbanisation,
industrialisation and mechanisation (King, 2004). The resulting
water scarcity is one of the most pervasive natural resource
allocation problems faced by development planners. Hence,
water resource management seems to have become one of the
important political, social and economic issues of the present
century and economists face new challenges of growing water
demands and changing laws and institutions (Louw, 2002).
Nevertheless, it is also recognized that water scarcity not
only originates from quantitative or qualitative scarcity, but
also from inefficient use and poor management (Dinar, 2003).
Therefore, the need for efficient, equitable and sustainable
water allocation policies is evident and new water management
studies aim at investigating innovative strategies to yield more
efficient water allocations (Rosegrant et al., 2000; Ringler,
2001).
South Africa is one of many countries in the world experiencing water shortages. The increasing competition between
water users, decreasing water supply levels and the high and
ever mounting demand for freshwater are some of the major

* To whom all correspondence should be addressed.
 +49 711-459-22437; fax: +49 711-459-24248;
e-mail: teresa.walter@uni-hohenheim.de
Received 8 July 2010; accepted in revised form 21 April 2011.

Available on website http://www.wrc.org.za
ISSN 0378-4738 (Print) = Water SA Vol. 37 No. 3 July 2011
ISSN 1816-7950 (On-line) = Water SA Vol. 37 No. 3 July 2011

problems South Africa is facing (Hassan and Crafford, 2006).
Consequently, current water uses are exceeding sustainable
natural availability and groundwater is being mined (Conradie,
2002). As a response to this severe problem, the South African
Government introduced the National Water Act (NWA; Act
No. 36 of 1998), promoting an integrated and decentralised
water resource management approach. The new law emphasizes the importance of economic efficiency, environmental
protection, equity and the empowerment of people (Hassan and
Crafford, 2006). This requires water managers and policymakers to have a thorough understanding of the economic values
of water and its various uses as well as powerful information systems that integrate hydrological, economic and social
dimensions of water supply and demand within the framework of an integrated water resource management (IWRM)
system (McKinney et al., 1999). There has been growing
national interest and recognition of the role that market-based
approaches can play in facilitating and improving water
demand management (Howe et al., 1986). This includes information and knowledge on water-use efficiencies and the value
of water in its different uses, price elasticities of water demand,
as well as necessary institutional and political settings.
Nevertheless, information in this regard hardly exists, and it is
a challenging undertaking to achieve sustainable and efficient
water management. Institutions are usually lagging far behind
the need for more appropriate policies, and analytical tools to
provide water resource management agencies with guidelines
to introduce a feasible integrated water resource management
approach are lacking (Louw, 2002).
This paper aims to model water allocation mechanisms
in the Middle Olifants area. After the political changes of the
last decade, reforms in the water sector led to improved water
management and provided the legal framework for water
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