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Chapter

Incentives for Managing Water
Demands: Lessons from the

Umgeni River Basin,
KwaZulu-Natal, South Africa

Quinex W. Chiluwe, Bimo A. Nkhata and Dev Tewari

Abstract

This paper examines the incentives for managing water demands from a catchment
or basin perspective by focusing on defined property rights dimensions. Using property
rights theory, the paper has investigated the existence of relationships between attri-
butes of property rights and intentions of water users to conserve water. A case study
was used to test whether property rights can be used as incentives in the management
of water demands. The results from the analyses that were conducted using IBM SPSS
indicated that property rights would be very significant in curtailing water demands in
a catchment by acting as incentives in water resource utilisation, specifically by moti-
vating water user users to conserve water. This is an important finding because it would
thus help water resource managers to use a properly defined property rights system
(better duration and secure tenure) to enable water users curtail the ever-increasing
water demands in the river basins.

Keywords: property rights, water demand management, water licences,
water conservation, water scarcity

1. Introduction

At a global level, water has been declared to be a social and an economic good by
fiat by the definition of water in The United Nations Conference on Environment and
Development Agenda 21 “as an integral part of the ecosystem, a natural resource and
a social and economic good..” [1] (Chapter 18) and by the fourth Dublin Statement
Principle “Water has an economic value and should be recognized as an economic good,
taking into account affordability and equity criteria” [2] since 1992. As seen in [3] it also
satisfies de facto the Robbins conditions of the definition of economy as “the science
which studies human behavior as a relationship between ends and scarce means which have
alternative uses” [4] since scarcity is accepted by OECD in [5] pp. 18,129 and finite-
ness by the first Dublin Statement Principle “Water is a finite, vulnerable and essential
resource which should be managed in an integrated manner” [2].

1 IntechOpen



River Basin Management - Under a Changing Climate

Booker and his colleagues further assert this by stating that water is used in the
production of virtually all economic goods and services; and above all, plays a vital
role in the provision of basic ecosystem services for human beings and organisms [6].
The importance of water in the economy can also be seen via the Water-Energy-Food
(WEF) Nexus as seen in general in [7] and for South Africa in particular in [8-10].

In addition to this, other scientists have recognised the influence that water has on
development [11]. For example, it has been claimed by the World Water Assessment
Programme [12] that proper management of water resources brings the prospects of
poverty reduction and economic growth to developing economies. Brown and Lall
[13] further add that the production of food and most infrastructural development
initiatives across the world have been affected by the amount of rainfall received
and its variability. Rainfall variability plays an important role seen in general in

[14], for South Africa in [15-17] and for KwaZulu-Natal Province in particular [18]
while extreme rainfall is seen in general in [14] and for South Africa in [19-21]. This
is particularly true in Sub-Saharan Africa where infrastructure development in the
water sector still lags behind, and storage of the available water is a challenge such
that farmers are not able to continue food production without depending entirely
on rainfall [22]. As a consequence, it has been argued by Ward [23] that the need to
satisfy the growing human demands for water while protecting the aquatic ecosys-
tems on whose products and services economies and life itself depend has emerged to
be a significant challenge for 21st Century water policy especially as the demand for
freshwater sources continue to increase worldwide.

It is further noted that literature is awash with evidence on the relationship
between resource use and incentives to manage the resource. Musole [24] has
argued in his paper that resource users tend to increase resource use efficiency
when they have stake in the resource. In addition, some scholars [25-27] posit that
by properly defining the rights of use of the water resource, there are high chances
that a water user will invest in the improvement of the resource and hence ensure its
efficient use. However, despite the growing body of knowledge on property rights
and natural resource use [28-30], little research has been conducted to examine
how the property rights definition would help in managing the increasing water
demands at the scale of a river basin. While numerous studies have been conducted
to examine the role that property rights play in creating incentives for investment
in land use rights and conservation of fish and forestry resources [31-37], there is
scarce literature to indicate the existence of similar research in water demand man-
agement. In addition to that, while research efforts have advanced in water demand
management, most of this research places its focus on residential or domestic water
demands and economic instruments like pricing. Efforts to study the response of
water users to property rights institutions in water resource utilisation have been
insignificant.

The purpose of this paper is therefore to explore how a property rights system can
enhance incentives towards managing water demands by luring users to conserve
water on their properties. The argument is that property rights can serve as both
incentives and disincentives towards the actions of water users and those actions
may either reduce or increase water demands. We learn from Bruns and Meinzein-
Dick [38] that property rights can secure access to water for existing users and offer
equitable ways to meet additional water needs/demand, including urban expansion,
economic growth and environmental protection. However, in order to advance
the understated aim, an understanding of water availability and scarcity, demand
management and property rights theory is required.
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The paper is organised as follows; following hereafter is the background to debates
on water availability and scarcity bringing out the rationale for improved water
management efforts. After this section, the paper gives a brief overview of the cur-
rent understanding in demand management efforts in the water sector. A discussion
of the property rights theory and its applicability in water resources management has
been presented next. This section is followed by a methods section which precedes the
results and discussion section. The paper finally closes with some significant conclu-
sions that have been generated from the results of the study.

2. Water availability and scarcity

There are various definitions for water availability divided into blue and green
parts e.g., “blue water availability is defined as total natural runoff net of 20% assigned
to environmental flow requirements” [39], “Green water availability is defined as total
rainfall infiltration in agricultural land minus runoff from this area multiplied by a
reduction factor for minimum evaporation losses in agriculture of 0.85” [ibid]. The same
authors argue that water accessibility is even more important as water sources are
often far from their point of use due to issues of spatial population or/and productive
land distribution and industry. For instance, it is reported that the Amazon river has
a 95% flow inaccessibility [40] while only less than 50% of the Congo River’s flow can
be assessed by the population due to infrastructure challenges despite being one of
the largest rivers in Africa [41].

As seen in [42] water scarcity is divided into physical scarcity and economic
scarcity. Physical scarcity occurs when, due to the global interconnectedness of
the hydro-climatic system [43], water fails to satisfy consumption demand as well
environmental flows [44]. Economic scarcity occurs when failure to satisfy the
aforementioned demands is attributed to the socio-economic system’ failure in water
utilisation [ibid] either due to inadequacies in storage, timely distribution and access
(infrastructure development) [45] or as seen in [46] in case human/ institutional
actions or lack of capital place limits to water access.

An apt definition of water scarcity, among many seen in the relevant literature,
is the one employed by the EU “water demand exceeds the water resources exploitable
under sustainable conditions” [47]. According to Shiklomanov [48], 75% of the earth’s
surface is covered with water, but only 3 per cent of the earth’s water is available as
freshwater for human use with the other fraction locked up in oceans and hence salty.
The quantity of usable water available is further constrained by a number of factors
exacerbated by continued economic growth, population growth, climate change and
rapid urbanisation that have increased pressure on the resource [49].

Figure 1 shows water withdrawals across the globe as projected from 1995 to
2025 [50]. It is interesting to note from the figure that water withdrawals continue to
rise especially in Africa, China and South Asia and South East Asia. Alcamo, and his
colleagues [ibid] report that water withdrawals are prone to grow in these regions
due to rapid population and economic growth. For instance, Hoekstra, Mekonnen
[51] allege that the increased need for food to feed the growing population will
lead to more water withdrawals in the agriculture sector which is the driving force
behind economic development in these regions. At the same time, the rate of
urbanisation especially in the developing world has led to increased domestic water
demand, a situation described by Serageldin [52] as worrisome due to multifaceted
implications this has on the social well-being of urban populations. Consequently,
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Figure 1.
Graph showing Water Withdrawals projected from 1995 to 2025 [50].

the increase in population coupled with increased water withdrawals has seen
approximately 2.1 billion people living in severely water stress basins [50] with
Dzikus [53] warning that a total of 1.1 billion people in African countries will be
greatly affected by the dwindling water availability if the status quo is maintained.

Freshwater availability,

cubic metres per person and per year, 2007.
Source: FAO, Nations unies, Stress
World Resoutces Institute (WRI). 1— — Vuinerability
prsvE REUCEWSE [ e Data non available
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Figure 2.

Map showing freshwater availability acvoss the globe.
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The question that remains is whether the available water will be able to meet the
growing demands if the situation remains the same [51], and this has led to some
authors claiming of an impending global water crisis. However, Lall and Heikkila
[54] has acknowledged in their report that the existence or emergence of a global
water crisis still remains a topic of controversy among scientists, with some scholars
claiming that it is being overstated while raising are questions regarding available
data [55]. This not-withstanding, Brown and Lall [13] argues that it is the ability of
states to manage their available water resources that affect economic development
and social well-being of the society.

Figure 2 is the map showing the availability of freshwater across the globe. While
Figure 1 indicates that global water withdrawals continue to rise in developing
countries, it can be observed from Figure 2 that most African countries including
South Africa are heading towards stress levels with some countries especially in North
Africa in critical situations of water scarcity.

All this points to the fact that increased water management efforts are imperative
and more proactive measures should be sought [56]. However, it has to be admitted
that managing the scarce water resources for increasing demands in an equitable
and sustainable manner is one of the greatest challenges facing the world in the 21st
Century [57, 58].

3. Managing water demands

While the conventional approach to deal with increasing water demands has
been to increase supply through infrastructure development for dams and new water
supply schemes (29), this has become pecuniary expensive alternative over time as
water resources have been affected by multifaceted challenges which include climate
change, demographic changes and pollution. It must be highlighted that while
managing water demands has been exhorted as probably a more beneficial alterna-
tive to supply side management, some authors have found otherwise [56]. For the
water users, it has been contended that effective water demand management would
enable equity among them and aide in financial savings that would emanate from
water use bills [59]. In addition, water supply and management institutions would
be saved from making huge infrastructure investments like dam constructions, new
water schemes and inter-basin transfers. On the other hand, studies conducted in
Iran found that while the adoption of trickle irrigation methods led to improved
water use efficiency, there was a significant reduction of the downstream return
flows leading to less water available for ecological purposes and those users reliant on
these flows [56]. It has been argued by Molle that while there are indeed significant
savings by various commercial farmers by employing improving methods of water
application and changes in the crop husbandry practices in order to save water, the
reality has been that water users tend to utilise every drop of their allocated water
by even expanding their current farm coverage [ibid]. This notwithstanding, water
demand management strategies should be designed in such a way that they are not
a means to themselves but rather with downstream measures to ensure there are
water savings that can be reallocated to other users in cases of closed basins as well as
environmental uses.

There are thus various types of instruments that have been used to curtail water
demands across the globe. These include legal instruments (institutions), economic/
financial/market-based instruments, technical instruments and social-political
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arrangements [59-61]. For the purposes of this study, this discussion will focus on
property rights as a form of institutions that can be used to manage water demands.

3.1 Property rights theory

There has been a lot of disagreements on how to define the concept of property
rights among scholars in literature [24]. The differences are prominent among legal,
economic and social scholars. For example, Furutbotn and Pejovich [62] as cited by
Musole [24] defined property rights from a legal perspective as the claims, entitle-
ments and related obligations among people regarding the use and disposition of a
scarce resource. However, Barzel [63] later in 1989 cited by Musole [24] contested
from an economic view that a person’s property rights consists of the rights or the
power to consume, obtain income from and alienate the property to another person.
On the other hand, Wiebe and Meinzen-Dick [64] in their study on property rights
as policy tools in resource use defined property rights as formal and informal insti-
tutions and arrangements that govern access to resources, as well as the resulting
claims that individuals hold on those resources and on the benefits they generate.
Irrespective of the fact that these scholars come from different backgrounds, however,
these definitions share some common features. More generally, they all point to the
fact that property rights determine what can be done with a resource, by whom, at
what time and in what manner, and a permit or a licence system is used for adminis-
tering or allocating the resource to the user. For the purposes of the current study, the
definition proposed by Wiebe and Meinzen-Dick [64] was adopted due to its applica-
bility in the context of water resources management [65]. It must be pointed out that
as some authors argue, property rights affect economic outcome in various ways e.g.,
the resource use pattern, the goods and services produced quantity and mixture as
well as the resulting income and wealth distribution but they do not determine it as it
can affect in its turn the structure of property rights themselves [66].

3.2 The attributes of property rights

According to Scott and Coustalin [65], rights to natural resources such as water
have prescribed attributes such as duration, exclusivity, quality of title, flexibility
and transferability that make the property rights structure effective or otherwise. In
addition to these, other scholars point out that a successful property rights system
needs to have enforcement mechanisms [24, 67, 68]. The way these attributes have
been defined represents the quality of the property right system and to an extent may
lead to the success or failure of the system in sustainable management of the natural
resources. Some authors have argued that a property rights system would be ill-defined
if these attributes are not considered in the design of the system leading to the increase
in transaction costs and uncertainty among resource users [62, 63, 69-71]. The discus-
sion in this study has, however, been limited to duration, flexibility, enforcement and
transferability of the property rights; while the discussion of enforcement has been
combined with exclusivity because they quite often share similar traits.

3.2.1 Duration

Duration of a property right is defined by Crase and Dollery [72] as a representa-
tion of the period or length of the right possessed by an individual. The length of
property rights is an important element in determining water use. As pointed out by
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several scholars [27, 67, 73], property rights of long duration encourage water users
to invest in water saving technologies as well as infrastructure improvements on the
resource. This would enhance efficient use of the water resource thereby leading to
sustainable utilisation as well as curbing the insurgent demands of water in water
stressed river basins.

3.2.2 Exclusivity and enforcement

Exclusivity is the description of the extent to which other resource users can be
prevented from accessing the resource and enjoying the benefits of the resource [72].
Most scholars agree that this attribute is an important dimension that determines
the success or failure of most property right regimes [27]. According to Musole [24],
the right of the resource users to the resource would be deemed exclusive if there are
adequate enforcement mechanisms in place. This suggests that the enforceability of
the property right is an important prescription that needs to be considered if property
rights regimes are to be successful. Understanding the enforceability of the property
rights structure would help in understanding the behaviour of water users in the way
they use the resource.

Several authors assert to the need for exclusive property rights by stating that they
tend to internalise resource depletion [24, 74, 75]. Furthermore, well enforced prop-
erty rights have been upheld by Kemper and Olson [76] in that they lead to emergence
of water markets in water scarce areas. This means that water would be allocated to
its highest values within the water scarce river basins. In addition, Rosegrant and
Binswanger [77] bring about another significant contribution of exclusive property
rights systems particularly in water demand management which was also later echoed
by Bruns and Meinzen-Dick [38]. They claim that having an enforceable property
right could motivate long-term investments in water saving technologies (an impor-
tant element in demand management) among water users, cause users to consider the
opportunity costs of water and to use it efficiently, and gain additional income from
the sale of water and internalise externalities.

3.2.3 Flexibility

Crase and Dollery [72] defines flexibility of property rights as the extent to which
the right permits an alteration to the pattern of use without forfeiting the right.
Flexibility of the right has some intriguing consequences on the sustainability of
water resource utilisation. It has been argued that placing exclusive flexibility on
property rights especially in water resources implies that a right-holder can alter the
pattern of water usage without regard to the impacts on other users. In view of this,
therefore, many scholars recommend that flexibility need to be attenuated to limit the
extent to which right-holders can modify usage [64, 68, 78, 79].

3.2.4 Transferability

The transferability of property rights has been defined by Veettil, Speelman [80] as
the ability of the resource user to transfer the individual property right to another user
either temporarily or permanently in line with the specified rules of the governing body.
Authors such as Crase and Dollery [74] consider property rights especially in water
resources that are not transferable as ill-defined property rights. This is in agreement
with several other scholars who argue that transferability of property right enables
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resource users to get incentives to invest in the resource and hence improve resource use
efficiency [27, 38, 75]. Further than that, transferable property rights in water have been
deemed important in the emergence of water markets whereby underutilised and low
productive resources can be allocated to higher productive uses [80, 81].

4, Methods

The data used in this study was collected in the Umgeni River Catchment in the
year 2013 as part of a larger research program. It focused on water users in the basin
who are individual farmers (commercial and small scale), industrial companies and
forestry companies in the study area such that the unit of analysis was the individual
and corporate water user. According to the National Water Act of 1998, all users of
water in a specified area including individuals (farmers, smallholders, landowners or
lessees), communities, companies or businesses, water users associations and water
service providers are regarded as ‘water users’ [82] and are required by law to obtain
a licence to use the water. The Umgeni River catchment has the population of about
1.6 Million with total urban population at 74% and 26% rural population [83]. This
population encompasses a total of 368,250 households. According to the Department
of Water Affairs (DWA), the area has higher per capita income as compared to other
areas within the province reaching as high as R15,100 while the average lies around
R11,000.

A probability sampling technique was utilised in order to determine the respon-
dents that made up the required sample from the population of registered water users
in the river catchment. This was deemed appropriate because this would validate the
generalisation that can be made from the sample about the population [84] and every
member of population had equal possibility of being part of the sample. The sampling
technique used here enabled the study to imply the results that emanated from the
sampled water users to the rest of the users within the Umgeni River Catchment area.

Questionnaires were distributed to a random sample of 351 out of 818 users that
was drawn from an extensive database of registered water users in the study area
referred to as the Quaternary catchment U provided by the Department of Water
Affairs (DWA). Out of this sample, 146 water users returned the questionnaires.
This sample size was calculated using the online sample size calculator [85] at 95%
Confidence Level and 6% margin of error or Confidence Interval. The Online Sample
Calculator is a tool used for determining sample size in survey research developed by
the Creative Research System group of America. The tool uses the target population,
Confidence Interval and Confidence Level to determine appropriate sample size for
survey research.

The collected data was analysed using Statistical Package for Social Scientists
(SPSS) version 20. Four hypotheses were developed to facilitate the investigation
of relationships between property rights attributes and intentions by water users to
conserve water.

5. Results and discussion

It has been argued in paper that the attributes of property rights affect the
incentives for utilising and sustaining water resource base over a period of time. As
demands for water continue to increase across the globe particularly due to social
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and economic dynamics like population growth (and urbanisation) and of course
compromised resource quality, it is increasingly becoming important that water
users reduce the amount of water they use by practising water conservation on their
properties. One of the ongoing challenges is, however, finding the best approach to
encourage water users conserve water and curtail the increasing demands. As was
reported previously, a number of studies have been conducted aimed at expanding
our knowledge on incentives that can enhance water conservation behaviour among
water users. The evidence in this paper agrees with Becker and Gibson [86] who
argues that formulating and defining property rights to natural resources is one of the
fundamental requirements that is necessary for ensuring that resource users have the
incentives to conserve the resources and avoid degradation.

5.1 Duration of property rights and water conservation

The importance of the duration of property rights is highlighted by the fact
that water users know the period by which they would continue to benefit from the
resource using their right. In accordance with the property rights institutions theory,
this would have an impact on the behavioural actions among water users in the
catchment [74, 87]. The results from the analysis using SPSS Kruskal Wallis Test are
presented in Table 1 showing the relationship between intention to water conserve
water and the duration or tenure of their property right.

From the results of the study, it has been evident that there is a significant direct
relationship between duration of the right and water conservation intentions among
water users. This result denotes that the duration of the property right can be an
incentive to enhance conservation of water among water users in the Umgeni River
Basin. Nonetheless, this finding does not in itself clarify the extent to which duration
would influence the intentions to conserve water as the results indicated a difference
in the influence between five to 10 and 21 to 30 durations and 21 to 30 and 31 to 40
year duration (See Table 2).

By looking at the mean scores, the results revealed that water users were more
motivated to conserve water with the lower durations and this motivation con-
tinued to drop as the duration increased. This finding would suggest that shorter
water durations are key if water users are to be more conservative in water use, and
this would help in reducing water demands in water stressed basins. According to
Adhikari [88], resource users with shorter property rights durations attach more
importance to optimising their benefits from the resource within the given period.
The implication of this proposition would be two-fold. On the one hand, resource
users would expropriate more resources from the source as they have no concerns for

Test Statistics™”

Test Statistics Intention to conserve water
Chi-Square 19.518

Df 5

Asymp. Sig. .002

“Kruskal Wallis Test.
"Grouping Variable: What is the length of your water licence?

Table 1.
The relationship between intention to water conserve water and the duration or tenuve of their property right.
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Dependent variable Length of property right N Mean rank
Intention to conserve water 5 years 14 92.64
6 to 10 years 15 90.47
11 to 20 years 10 76.95
21 to 30 years 23 4961
31 to 40 years 23 86.22
Greater than 40 years 47 62.55
do not know 14 88.82
Total 146
Table 2.

Intention to conserve water vs length of property right.

longer term availability of the resource thereby leading to degradation of the resource
and increased conflicts among water users due to increased demands. The resource
users may, nevertheless, be conservative with the available resource supply if they
have a shorter duration so as to maximise their benefits from the supply. However,
other studies indicate that the ability to conserve and sustainably use the resource
with respect to the duration of the property rights depends more on the certainty of
whether they can easily renew their licence after the expiry of the current allocation
[27, 89]. Further than that, although Nikouei, Zibaei [90] argues that resource users
are believed to be conservative if they are certain that they will continue benefiting
from the resource, Hasan [36] reports in her study that some resource users will
reduce their commitment to preserve the integrity of the resource in the long run.

5.2 Flexibility of property rights and water conservation
There is huge evidence in literature that resource degradation and sustainable

management is dependent upon the efficient institutional arrangements [71, 91]. It
was argued in the preceding sections that placing flexibility on property rights can

Variables Test statistics Intention to Overall flexibility of
conserve water property right
Intention to conserve Correlation Coefficient 1.000 190
water
Sig. (2-tailed) . .022
N 146 146
Overall flexibility of Correlation Coefficient 190** 1.000
property right
Sig. (2-tailed) .022
N 146 146

**Correlation is significant at the 0.05 level (2-tailed). Bold shows statistically significant results.

Table 3.
Flexibility of property right vs water conservation.
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have both positive and negative impacts on the resource. The results from the cor-
relation analysis between flexibility and intention to conserve water are presented in
Table 3.

The results of this research indicated that the flexibility of the property rights cor-
related significantly with water conservation intentions among water users implying
that low flexibility may lead to low conservation intentions while higher flexibility may
lead to higher conservation intentions. However, the results revealed that the relation-
ship was very weak (as observed from a correlation coefficient of 0.19). Since the
flexibility of one’s property right would affect the behaviour of another resource user
within the resource regime [72], Corral-Verdugo, Frias-Amenta [92] suggest that the
intentions of resource users to conserve water would be affected by the actions of those
other users in the catchment. Corral-Verdugo and his colleagues argue that water users
that are affected by other rights holders who change the pattern of water use are more
likely going to be demotivated to conserve water on their property. In addition, these
authors claim that flexible property rights would also reduce the likelihood of collec-
tive action towards conservation and sustainable utilisation of the resource. From this
observation, it can be suggested that there is need to ensure that property rights should
exhibit some form of flexibility in order to motivate water users conserve water while
at the same time protecting the interests of neighbouring water users.

5.3 Enforceability of property rights and water conservation

Well defined property rights entails having a good compliance monitoring and
enforcement mechanisms either done by the community of resource users them-
selves or indeed by the state [93]. Ostrom and several other colleagues argue that the
behaviour of actors lean to a large extent onto the enforceability of the institutions
within the context [78, 87, 94, 95]. An analysis on the relationship between enforce-
ability and intentions of water users to conserve water using SPSS Spearman’s Rho
Correlations has been presented in Table 4.

In this study, it has been established that there is a positive correlation between
enforcement of property rights and conservation of water by resource users. This result
implies that any increases in enforcement of the property rights by the water manage-
ment agency would result in increased water conservation efforts by water users.
Although the current study finds a moderately strong correlation, there is agreement

Variables Statistics Intention to Overall enforcement of
conserve water property right
Intention to conserve Correlation 1.000 517
water Coefficient
Sig. (2-tailed) . .000
N 146 146
Overall Enforcement of Correlation 517** 1.000
property right Coefficient
Sig. (2-tailed) .000
N 146 146

**Correlation is significant at the 0.01 level (2-tailed). Bold shows statistically significant results.

Table 4.
Enforceability of property rights and water conservation.
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with the findings from a study conducted by Yang, Zhang [96] in China. Yang and his
colleagues reported that irrigation farmers were more motivated to conserve water by
having enforceable water rights than changing the pricing incentives. From this finding,
it can be concluded that the enforceability of the property right can be used as incen-
tives towards the conservation of water by water users on either their farm or other
properties. By having a well enforced property right system in place, water users would
be able reduce water consumptions by adhering to their set water abstraction limits
thereby reducing water demands. In so doing, water management agencies would be in
a position to contain the surging water demands in stressed river basins.

5.4 Transferability of property rights and water conservation

Transferability of the property rights has received greater attention in property
right literature especially by scholars looking water markets. Proponents of transfer-
able property rights argue that transferable property rights are very important in
water resource management because they aide in water being allocated to its highest
value and efficiently utilised. In very water stressed basins, water can be transferred
from one sector to another and from one user to another as long as the property rights
institutions allow transferability of rights. In the light of escalating water demands,
transferring the property rights from low value uses to high value uses may help
manage the demands at basin level. An analysis on the relationship between transfer-
ability and intentions of water users to conserve water using SPSS Spearman’s Rho
Correlations has been presented in Table 5.

The results from this study suggest a significant relationship between transfer-
ability of the right and intentions of water users to conserve water although the
correlation effect is not strong enough. This finding may imply that water users find
the transferability of their right as incentives towards conservation of water but not
to a larger extent. As discussed earlier in the beginning of the paper, even though
transferability of property rights has some significant benefits in water allocation,
some authors critiqued the concept of transferability.

Scholars such as Anderson have argued “since rights cannot be perfectly enforced,
ownership will always be probabilistic; but when the probability of capturing benefits

from a use is low, it is less likely that the owner will devote the resource to that use” [97].

Variables Statistics Intentions to Transferability of property
conserve water right
Intentions to Conserve Correlation 1.000 .580*
Water Coefficient
Sig. (2-tailed) . .030
N 146 146
Transferability of Correlation .580* 1.000
Property right Coefficient
Sig. (2-tailed) .030
N 146 146

*Correlation is significant at the 0.05 level (2-tailed).

Table 5.
Transferability of property rights and water conservation.
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In Pakistan a survey of watercourses (1990) showed the existence of 70% active trading
between farmers [98] while market type trading of water rights is seen to result in
social benefits via improvement of water resource allocation efficiency. Allocative
efficiency maximisation which leads to net economic returns maximisation is rarely
attained in practice as there are supply and demand imbalances [99]. Water intersec-
toral reallocation, as long as economic efficiency is attained via transfer to a use of
higher value, is a positive process as seen in [100]. However, in this case, a framework
of intersectoral trading is created where a competitive situation arises [101] unless
the transfer is facilitated by central economic policy fiat as is the case in Jordan’ shift
from agricultural to industrial use [102]. Transferable property rights may lead to
overutilization and/or overexploitation of the resource as seen in [103]. For instance,
when water has been allocated to the highest efficiency sectoral value uses, like from
agriculture production to industrial uses, there are high chances that the new right
holders will aim to optimise production per unit water allocation within the particular
industrial process employed which differs from agricultural use. The resulting con-
sequence can be increased degradation of the water resource thereby creating water
stress in the river basin.

6. Conclusions and implications for water demand management research

In the preamble of this paper, it was indicated that most demand management
literature and research focus on the use of economic and market-based incentives to
curtail water demands. Indeed, there is a lot of scholarly work that supports that water
demand can better be managed by economic incentives like pricing [59, 76, 104-106].
However, there is also growing concerns on the applicability of these instruments in a
river basin context [56, 80, 107] as most of this research is conducted with a primary
focus on either residential water demands or irrigation water demands.

While there is acknowledgement of property rights institutions as an instrument
that can be used to manage water demands [56, 59, 60, 108], it was observed that little
research work was done to understand the potential and applicability of property
rights in this respect. This research, therefore, aimed at examining the role of prop-
erty rights in managing this water demand as an alternative incentive to the economic
instruments. The main argument was that property rights institutions guide the
behaviour of resource users towards resource utilisation [24, 64, 89, 95]. By utilising
the property rights theory [29], a proposition was made that the attributes of prop-
erty rights would act as incentives and influence the patterns of behaviour of water
resource users resulting in either reduction or increase in water use. The interaction
between these property rights attributes and water users would result in a well-man-
aged water demand scenario or another tragedy of the water resources commons.

Using evidence obtained in this study, property rights would be very significant
in curtailing water demands in a catchment by acting as incentives in water resource
utilisation, specifically by motivating water user users to conserve water. This finding
presents a new dimension in water demand management research. Although these
results are mostly inconclusive as regards the amount water savings property rights
would have, efforts would be done to delve into understanding more on the incentive
structure of property rights as regards water resource utilisation across the sectors in
a catchment. By focusing on catchment wide water users, research would be able to
incorporate dynamics that affect water user behaviour often ignored in studies focus-
ing on residential water demand management.
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