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'Adaptive Capacity': Establishing the Linkage between Variables
by
Anthony R. Turton
INTRODUCTION
One of the fundamental guiding forces for the normative basis of the water sector that
currently exist at the global level is what has become known as the Dublin Principles1.
Stated briefly, these are:
•
•
•
•

Fresh water is a finite and valuable resource, essential to sustain life, development
and the environment.
Water development and management should be based on a participatory approach,
involving users, planners and policy-makers at all levels.
Women play a central role in the provision, management and safeguarding of water
resources.
Water has an economic value in all its competing uses and should be recognized as an
economic good.

These Dublin Principles form the foundation of this research, which seeks as a primary
objective, a deeper understanding of the functioning of key variables at work in the social
sphere of developing countries within the Southern African Development Community
(SADC) region.
Purpose of the Study
The study sought to develop a deeper understanding of the various social
components of what is known as 'adaptive capacity' in order that this knowledge can
be incorporated into Water Demand Management (WDM) strategies currently under
consideration within the SADC Region.
RESEARCH TEAM
The research team remained unchanged2 for most of the project and consisted of the
following:
•

Principal Researcher (PR): Anthony Turton (Head of the African Water Issues
Research Unit - AWIRU)(University of Pretoria).

•

Botswana Local Research Partner (LRP): Mr. John Khupe (Retired Principle Water
Engineer at the Gaborone Town Council and now a private consultant).

1

For more details on this aspect, consult Lundqvist & Gleick (1997:28).
There were small changes in the composition of the Zambian team as the result of the marriage of one
member and the transfer of another to a new job. These changes had no material impact on the final
outcome as they occurred towards the end of the project.
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•

Botswana Enumerators:
− Mr. Maoto Khudu
− Mr. Walter Moilwa
− Mr. Baosentse Mangope
− Ms. Phone Itshekeng

•

Zambian Local Research Partner (LRP): Mr. Chitaku Mucheleng’anga (National
Institute for Scientific and Industrial Research – NISIR).

•

Zambian Enumerators:
− Ms. Margaret Ng’oma
− Ms. Esther Mbao
− Mr. William Musonda
− Ms. Liswaniso Mukubesa

RESEARCH QUESTIONS
There are three research questions and hypotheses that form the focal point of the
research project. These are as follows:
The first research question seeks to develop an understanding of the role that legitimacy
plays in WDM policies. In this regard the specific objective is to develop an
understanding of the interaction between the policies made by technocratic elites on the
one hand, and the way that the broad public supports these policies on the other hand.
The central assumption in this regard is that polices which are perceived by the affected
public to be both fair and reasonable will receive the support needed to sustain them and
can therefore be considered to be legitimate. Legitimacy and sustainability are therefore
linked in terms of this assumption.

Research Question # 1
What social factors can be identified in Southern Africa that result in support for,
or hostility towards, local government attempts to manage water demand?
Hypothesis # 1
There are a number of social factors, known generically as 'adaptive capacity', that
either act in support or in mitigation of, efforts made by government in the form of
WDM policies.

The second research question seeks to develop a deeper understanding of the respective
components of any sustainable WDM policy within the cultural, political and economic
2
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context of Southern Africa. The central assumption in this regard is that WDM policies
that are imported from other geographic settings will not necessarily be culturally,
socially or politically viable within SADC.

Research Question # 2
How can one best disaggregate the various aspects that are relevant to any
profound understanding of WDM in a Southern African cultural setting?
Hypothesis # 2
There are three distinct aspects relevant to any profound understanding of WDM.
(A) The 'institutional component' comprises financial and intellectual capital
working in tandem with the decision-making processes to produce a range of
alternative solutions by technocratic elites.
(B) The 'social component' comprises the normative elements of society acting in
tandem with other social factors that result in the willingness and ability of the
social entity to accept these technocratic solutions as being both reasonable and
legitimate.
(C) The 'communication component' comprises various elements such as
consultation, feedback and support (or opposition) between the institutional and
social component that functions in a dynamic fashion.

The third research question seeks to further develop, and if possible to operationalize,
the intuitively useful but as yet largely untested concept of ‘adaptive capacity’. This
concept has been accepted by the International Development Research Centre (IDRC) as
a potentially useful tool with which to guide their future research funding efforts (Brooks
et al., 2002:11) and lies at the heart of other research currently underway in the SADC
Region (Turton, 2002a; 2002b; Turton & Warner, 2002). Allan (2000:xvi; 322-323)
supports this concept as a useful tool for hydropolitical analysis.

Research Question # 3
How can Ohlsson's (1999) concept of 'adaptive capacity' be operationalized in a
Southern African context?
Hypothesis # 3
Ohlsson's (1999) concept of 'adaptive capacity' can be operationalized as being the
way that a decision-making entity incorporates social norms, aspirations and
support (or opposition) into WDM policies.
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LITERATURE REVIEW
Water scarcity is a fundamental problem within the Southern African Development
Community (SADC) Region. Pioneering work that has been done by Swedish researchers
such as Prof. Malin Falkenmark has shown that many countries in Africa are reaching
what she defined as the 'water barrier' (Falkenmark, 1989:113; 1997:191). This is likely
to have a negative impact on the economic developmental prospects of African countries.
Some research work has been done showing that under certain conditions, a process
known as 'natural resource reconstruction' can take place (Allan & Karshenas, 1996).
This research is inconclusive however as it fails to define under what conditions this
'natural resource reconstruction' is likely to occur.
To this end, work being conducted by Dr. Leif Ohlsson (1998; 1999; Ohlsson & Turton,
1999) suggests that a suitable avenue for social science research is what he defines as a
'second-order scarcity'. This is understood to be a scarcity of the social resources needed
to adapt to the increasing level of water scarcity, defined by Ohlsson (1998; 1999) as a
'first-order scarcity' of natural resources. Ohlsson's concept of 'social resource scarcity'
allows research to be done into what is known as the 'adaptive capacity' of a society. By
using this concept, the researcher can now focus for the first time on the social
mechanisms that exist within a given social entity that allow for that social entity to
adapt to the circumstances forced upon it by water scarcity. This has been done by
Lichtenthäler & Turton (1999) in the case of the Yemen, which as far is known, is one of
the first studies of 'adaptive capacity' and 'social resource scarcity' within the context of
'water demand management' (WDM) in an arid region. The results of this Yemen study
were encouraging, and suggested that research aimed at exploring the linkages between
'water scarcity', 'WDM' and 'adaptive capacity' would be most fruitful.
Stated simplistically, if 'water scarcity' is the problem and 'WDM' is being touted as the
solution, then how does 'adaptive capacity' act as the interceding variable? To this end
it has been hypothesized by Turton (1999a) that 'WDM' can lead to 'natural resource
reconstruction' only within the context of the absence of a 'second-order scarcity of social
resources' (also known as 'adaptive capacity'). The main thrust of the research project
currently being reported on was to test this general hypothesis under different social
conditions within the context of SADC as part of a larger research project being
conducted by the Principle Researcher3.
Before the significance of the research problem can be appreciated however, it is first
necessary to develop an understanding of the broader context in which the specific
research problem is embedded. As a point of departure, there is a need for an
understanding of the way that water is allocated in terms of optimum efficiency within
3

Acknowledgement is given to the Woodrow Wilson Centre for International Scholars for funding the
component of the research project that allowed the resource matrix to be developed further (see Figure 5
and Turton & Warner, 2002:65). The IUCN is also acknowledged for their support in the Water Demand
Management Programme for Southern Africa: Phase II (see Turton 2002a), in which a number of these
separate concepts were integrated for the first time into a more comprehensive model, which is still in need
of further refinement, but represents a considerable degree of progress. For additional applications and
refinement of the same concepts within the context of river basin institutions see Turton (2002b; 2002c).
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the economies of arid regions. Since water is mostly regarded as a free commodity,
especially within the sector that is traditionally the heaviest consumer - agriculture vested interests for continuing the practice of free water provision are powerful (Allan,
1994:88). The concepts of ‘returns to water’ and ‘sectoral water efficiency’ (SWE)
therefore become significant in arid regions.

Unsustainable development

Ecological Catastrophe

Standard of Living

Allan (2000:147) draws heavily on the theoretical modeling of Karshenas, an economist
from the School of Oriental and African Studies (SOAS) at the University of London.
Karshenas has developed a model in which he shows the relationship between
environmental capital and economic development. This is useful as it shows how a
developing state uses, and sometimes even abuses, natural resources in an attempt to
develop. The green movement of the 1980s has raised awareness of this factor to such an
extent, that the concept of sustainability is now so well established as a political factor,
that economists are beginning to provide an economic rationale for the concept (Allan &
Karshenas 1996: 125). The concepts and processes relevant to sustainable resource use,
especially the valuation of ‘environmental capital’ such as water, have proven difficult to
define and operationalize however. This has resulted in what economists refer to as a
‘precautionary principle’, which generally recognizes the difficulty of establishing the
cost of resource degradation. A sound principle is that economic development should not
reduce the stock or value of environmental capital (such as water) for future generations.

The Concept
Sustainable development

Development trajectory

Unsustainable development
Minimum
Malthusian Catastrophe
Minimum

Stock of Environmental Resources

Figure 1(a). Concept of ‘eco-environmental space’ showing the consequences of low
environmental capacity and over-use of environmental capital (Allan & Karshenas,
1996:127; Allan, 2000:147).
The Middle East region has a rich history of sustainable economies from the past and
provides a number of good examples of this precautionary approach. This is illustrated in
the Karshenas model that is presented above. Figure 1a is an attempt to conceptualize the
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relationship between economic development and the use of environmental capital such as
water. The portion on the top right hand corner of the graph is the space where
development can take place in a sustainable manner. The area to the left and below this
represents the depletion of resources in an unsustainable manner. The zones adjacent to
the axes are those of ecological and Malthusian catastrophe respectively, where
environmental, and possibly even economic circumstances, become irreversibly
degraded. The illustrated development trajectory is similar to that of poor countries in
marginal circumstances as found in much of sub-Saharan Africa.
Figure 1b shows the same model but with two differing development trajectories. The
lower one is that of a conventional trajectory in the early phases of economic
development. During this phase environmental capital is commonly degraded. The upper
case is the trajectory typically advocated by ecologists and environmental economists,
where economic development is achieved with no degradation of environmental capital.
This model shows that in the early stages of development, a degree of over- exploitation
may occur. This is not necessarily irreversible provided that policy interventions are
made and implemented in time.

‘Precautionary’ development
strategy

Ecological catastrophe

Standard of Living

Policies and Practices

‘Common’ conventional
development strategy
Unsustainable development

Minimum
Malthusian catastrophe
Minimum

Stock of Environmental Resources

Figure 1(b). ‘Common’ and ‘precautionary’ development trajectories (Allan &
Karshenas, 1996:127; Allan, 2000:147).
Figure 1c is the trajectory identified by Karshenas as reflecting a ‘normal’ pattern for the
use of environmental capital in which there are phases of resource use. Initially
environmental capital is used to develop the economy and improve the welfare of the
citizens. This may be beyond the threshold of sustainability in the short-term, resembling
a degree of ‘over-exploitation’. As the economy develops via the adaptation of new
technologies, as well as by the integration of the national economy with larger regional or
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global economies, a new series of resource options4 begin to become available. With the
increasing strength and diversity of the developing economy, policy makers can begin
to contemplate the introduction of politically costly ‘demand side management’
options, specifically by re-allocating water from one economic sector to another. This
has been described by Karshenas as ‘natural resource reconstruction’ (Allan &
Karshenas 1996:127-8), which is presented graphically in Figure 1c.

Phase of resource
reconstruction

Ecological catastrophe

Standard of Living

The Model

Phase of resource
run-down

Unsustainable development
Minimum
Malthusian catastrophe
Minimum

Stock of Environmental Resources

Figure 1(c). Diversifying economy trajectory (Allan & Karshenas, 1996:127; Allan,
2000:147).
This diversifying economy trajectory has been found to exist5 within the Middle Eastern
economies that have been studied (Allan & Karshenas, 1996:128; Allan, 2000:147). The
data recently gathered from Israel, the West Bank and Gaza is presented in Figure 1d
below. Allan & Karshenas (1996: 128) note that this evidence “powerfully confirms the
relevance of the trajectory” depicted in Figure 1b. The Israeli trajectory conforms to that
which would be expected of a diversified industrialized economy. By the second half of
the 1980s it became evident that the water consumption policies within Israel were
unsustainable and had to be modified. By this stage Israel had made the transition to an
industrialized economy so the implementation of ‘demand side management’ strategies
and policies were possible through a protracted period of dialogue6 between the principle
4

This is where the concept of ‘adaptive capacity’ really starts to become relevant. A state with a scarcity of
‘social resources’ would not be able to generate viable options, which in turn would limit their range of
strategic choices, thereby nudging them into the spiral of underdevelopment. This is closely linked with the
rationale used by Homer-Dixon (1994; 1995; 1996; 2000) and Barbier & Homer-Dixon (1996).
5
Turton (1997; 1998) has found tentative evidence of the existence of similar trajectories in Southern
Africa. Details are not included here for purposes of brevity. See also Jaeger (2001:27).
6
Feitelson (1998) gives a good insight into the way that this process worked in the case of Israel.
Essentially what happened was that agriculture became increasingly unimportant to the politics of Israel.
By 1990 only 4,2% of the labour force was employed in agriculture, compared with 17,3% in 1960. In 1980
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stake holders - government and agricultural interests. Subsequently similar trends have
been found to exist in California and Australia (Allan, 2000:148).

Allan’s Empirical Evidence
I. = Israel 1995
W.B. = West Bank 1995
G. = Gaza 1995

G.

W.B.
1947 position

Ecological
catastrophe

Standard of Living

I.

Unsustainable development

Minimum
Malthusian catastrophe
Minimum

Stock of Environmental Resources

Figure 1(d). The situation regarding water in Israel, the West Bank and Gaza 19471995 (Allan & Karshenas, 1996:127; Allan, 2000:147).
The theory provided by Karshenas is certainly useful to the scientist seeking to
understand water within the context of political economies in water-scarce regions. The
generation of two data sets, that of the Middle East by Allan & Karshenas (1996) and
Allan (2000:147); and that of Southern Africa by the author (Turton, 1997; 1998; Jaeger,
2001:27) serve to show that the concept is potentially valid in at least two regional
settings. What Karshenas’ concept does not explain however, is why the different states
or social entities are on different development trajectories. In places, there was a hint of
the relevance of ‘adaptive capacity’ however. It therefore becomes necessary to search
for a concept that would be useful in this regard.
Recently completed work by Ohlsson (1998; 1999) suggests that a vital component of the
overall resource base of a society is what he describes as ‘adaptive capacity’. Ohlsson
builds up his argument as follows:

agriculture was contributing only 3% to the GDP, which reflected a shift in the Israeli economy away from
agriculture. This allowed pricing of water to be used as a demand management instrument after the
droughts of 1990/1 without fear of political repercussions. This also represents a classic example of a
‘window of opportunity’ during which water sector reform could be implemented.
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•

Adapting to natural resource scarcities entails the mobilization of an increased level
of social resources. These social resources can be called the ‘adaptive capacity’ of a
given society.

•

The existence of a natural resource scarcity can be regarded as being a ‘first-order
scarcity’ (Ohlsson, 1999:161).

•

A society7 that does not have sufficient ‘adaptive capacity’ to make the relevant
adjustments needed to cope with increased natural resource scarcity can be regarded
as having a ‘second-order scarcity’, namely the lack of ‘adaptive capacity’ (Ohlsson,
1999:161). It is therefore the inability of a social entity to find the social tools with
which to deal with the consequences of the ‘first-order scarcity’ that in fact
becomes important to understand.

•

Social resources are embodied in institutions or within an institutional framework,
including actors and “rules”. These institutional actors are therefore plagued by the
same sorts of social costs that are associated with institutions (Ohlsson, 1999:161).

•

Social resources have a sustainability aspect to them. Thus for every level of
adaptation to the increasing scarcities of natural resources, a corresponding level of
input of an increased amount of social resources will be necessary (Ohlsson,
1999:162).

•

There is thus a point where what can be regarded as a ‘sustainability level of social
resources’ must be achieved and maintained, for social adaptation to take place in the
event of natural resource scarcity (Ohlsson, 1999:162). A failure to meet and sustain
this level means the failure of a society to adapt to those resource scarcities, with
severe social consequences. Ohlsson (1999:80-144) cites the case of Rwanda as an
example.

It can be concluded from Ohlsson’s work that existing scientific endeavors are focusing
on ‘first-order scarcity’. This is certainly the case of the Karshenas model, which relates
directly to natural resource depletion and reconstruction. The Karshenas model fails to
explain why societies such as those found in Gaza, Mozambique, Zambia, Tanzania
and Malawi are set on the developmental trajectory that they are on, whereas entities
such as Israel, South Africa and Botswana seem to be on an entirely different
trajectory. The possible reason for this, if one takes Ohlsson’s concept of ‘adaptive
capacity’ into consideration, is that some societies have a scarcity of ‘adaptive capacity’,
whereas others seem to be able to muster the resources needed. What is therefore needed
is to shift the analysis onto ‘second-order scarcity’ instead, if one is to develop an
understanding of why (or how) certain social entities seem to cope with resource
scarcity better than others do.

7

Trottier (1999:134) has found that the Palestinian areas of the West Bank and Gaza can be effectively
described and analysed in terms of these concepts.
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The discourse on natural resource scarcity identifies a deficit of the supply of a particular
resource in relation to the demand for that resource. The scarcity that results from these
two forces is known as ‘stress’ - such as ‘water stress’- for example. In order to overcome
this ‘stress’, societies attempt to manage the resource with the overall objective of
achieving ‘sustainability’ of that specific resource use. The capacity for managing
resource stress is what we have already called ‘adaptive capacity’, but this too has both
supply and demand side aspects. ‘Adaptive capacity’ can be in short supply relative to
demand in a given situation of social need for change. This is what Ohlsson (1999:163)
calls a ‘second-order scarcity’ or a ‘social resource scarcity’. This in turn can lead to
‘social stress’, which is usually incorrectly identified by the prevailing discourse as the
stress related to the ‘first-order’ of analysis. First-order methodology, when used on its
own, can therefore be misleading (Turton & Warner, 2002).

Non-adaptive Society

Linear

Adaptive Capacity

Adaptive Capacity

If we can think in terms of two variables, the ‘adaptive capacity’ of a social entity and
‘natural resource scarcity’, we can start to link the first and second-order scarcities
together. It is to this endeavor that we now turn our attention.

Natural Resource Scarcity

Natural Resource Scarcity

Figure 2b.

Figure 2a.

Adaptive Society

Adaptive Capacity

Adaptive Capacity

Sustainability levels of
social resources

Exogenously Induced
Adaptive Capacity
Sustainability levels
of social resources
Endogenous
Non-adaptation

Natural Resource Scarcity

Natural Resource Scarcity

Figure 2d.

Figure 2c.

Figure 2. Hypothetical response curves indicating the way that various societies
adapt to natural resource scarcity (Turton, 1999a:9).
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In Figure 2(a) a hypothetical response curve is shown. This curve shows that in the face
of increasing natural resource scarcity, this given social entity is able to mobilize the
necessary social ‘capital’ to make the adaptations required. In this case there is unlikely
to be a long-term problem, as the society concerned seems capable of making the
necessary adaptations in a linear fashion.
In Figure 2(b) we have the type of response curve that would be expected to result from a
society that has reached the ‘sustainability levels of social resources’ and is unable to
make the adjustments that increased natural resource scarcity demand. In this case,
increased natural resource scarcity can no longer be met by the social entity and some
form of social disruption would be likely. This is the type of curve that one would
intuitively expect to see from social entities such as Gaza, Malawi, Mozambique, Zambia
and Tanzania. This condition can also be explained in terms of the notion of an ‘ingenuity
gap’ (Homer-Dixon, 1994; 1995; 1996; 2000; Barbier & Homer-Dixon, 1996).
Figure 2(c) depicts a society that is highly responsive to the increasing levels of natural
resource scarcity. As these natural resource scarcities become more pronounced, such an
entity is able to mobilize increasing levels of ‘social capital’ with which to address the
social adjustments needed. Typically such an entity would be expected to commit large
sums of money and intellectual capital into the establishment of both institutional and
intellectual capacity. This will increasingly develop the unique set of ‘adaptive
capacities’ that would be needed. Such a curve could be intuitively expected to exist for
Israel, South Africa and Botswana. In fact, in highly responsive societies, the response
curve could even go back on itself as such societies begin what Karshenas would describe
as ‘natural resource reconstruction’. This would suggest therefore, that ‘natural resource
reconstruction’ depends on the degree of ‘adaptive capacity’ in existence within society
at that time.
The curve represented in Figure 2(d) would represent a society that is not coping with the
adaptive needs and which has exhausted its level of adaptive capacity. In such a case, the
dotted line would represent the ‘sustainability levels of social resources’. The trajectory
could only be altered in these cases by means of foreign aid, which would ideally be
focused on creating the capacity needed. Such a condition could intuitively be used to
describe what would be needed by social entities such as Gaza, Malawi, Mozambique and
Tanzania, if they were to avert the ecological catastrophe that the Karshenas model seems
to predict for them.
Thus we have a linkage between Karshenas’ model, which focuses on a first-order
scarcity only, and the second-order scarcity as suggested by Ohlsson (1999). It thus
becomes instructive to view two cases side by side, each generated from the respective
models. Figure 3(a) shows the response curve that is generated by using the variable
‘adaptive capacity’ and ‘natural resource scarcity’, which is best understood in terms of
Ohlsson’s thinking as a ‘second-order scarcity’. There is a marked similarity between this
response curve and that generated in terms of Karshenas’ model (Figure 3b) that focuses
on a ‘first-order scarcity’.
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Natural Resource Scarcity

Environmental Resources

Ohlsson’s Concept

Karshenas’ Concept

Figure 3a.
Figure 3b.
Figure 3. Schematic examples of social entities that are unable to adapt to natural
resource scarcity as depicted by Ohlsson’s (a) and Karshenas’ (b) concepts (Turton,
1999a:10).

Second-order
scarcity

Standard of Living

Adaptive Capacity

When comparing the trajectories of social entities that are highly adaptive to natural
resource scarcity, the ‘adaptive capacity’ curve can even fold back on itself as depicted
between the dotted lines in Figure 4(a). This indicates that if sufficient social resources
can be mobilized, it may even be possible to perform what Karshenas describes as
‘natural resource reconstruction’, which is depicted in Figure 4(b). There seems to be a
correlation between the response curves of the first and second-order scarcity.

Natural resource
reconstruction due to
the availability of
social resources

Natural Resource Scarcity

First-order
scarcity

Environmental Resources

Ohlsson’s Concept

Karshenas’ Concept

Figure 4a.

Figure 4b.

Figure 4. Schematic examples of social entities that are highly adaptive to natural
resource scarcity and are engaged in ‘natural resource reconstruction’ as depicted
by Ohlsson’s (c) and Karshenas’ (d) conceptual framework (Turton, 1999a:11).
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Namibia

Congo DR
Angola
Mozambique
Zambia

Water Secure

28
26
24
22
20
18
16
14
12
10
9
8
7
6
5
4
3
2
1

Swaziland
Tanzania
Malawi

Lesotho
Zimbabwe

Adaptively Secure
Botswana

Adaptively Insecure
Water Insecure

First-Order Resource Availability Expressed as
Freshwater Availability in 1998 m3/cap/yr x 10 3

If valid, then this enables the development of a more profound understanding of the
relationship between the transition from supply-sided management to demand-sided
solutions in the face of increasing water scarcities within developing countries. Attention
is now drawn to the fact that Allan and Karshenas (1996) accept that demand
management becomes an option only once societies have developed their political
economies to a point where alternatives may be considered. This suggests that more
developed political economies are able to mobilize a higher level of ‘adaptive capacity’
with which to meet the rising challenge of increased natural resource scarcity.
However, if this logic is correct, then it also suggests that certain social entities would not
be capable of mobilizing the necessary ‘adaptive capacity’ with which to implement
demand management policies effectively. It therefore becomes instructive to place the
notion of ‘adaptive capacity’ into the broader context of WDM.

Mauritius
South Africa

1
2
3
4
5
6
7
8
9
10
Second-Order Resource Availability Expressed as
GNP PPP for 1998 in US$/cap/yr x 103
Data Source: World Bank Atlas (2000).
Figure 5. Matrix showing the relationship of both First and Second-Order
Resources in Southern Africa (Turton & Warner, 2002:65; Turton 2002b:199).
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For this reason, one component of the overall research project8 has been to develop broad
indicators of second-order resources (Leather, 2001; Turton & Warner, 2002). One of
these indicators has been focused on the level of economic development of a given
country. After various alternatives were examined, it was decided that GNP per capita as
adjusted to purchasing power parity was useful in the sense that it enabled different
countries to be compared. This aspect of the overall project (which is beyond the scope of
the current report) yielded the resource matrix shown in Figure 5 that is relevant for the
rest of this document. The relevance lies in the selection of the countries in which the
research project would be conducted, and will be expanded on further under the
discussion of the methodology used.
Regarding the issue of scale, Falkenmark (1997:24) notes that the provision of life
support components involves the interaction between man and the environment. This
produces a series of side effects. At the environmental level, land degradation, water
degradation and ultimately ecosystem degradation occurs. This in turn provokes a
response from society. In other words there are two completely separate yet deeply interrelated spheres of human activity within the landscape - the social sphere and the
landscape sphere - and the interaction between these is vital to understand within the
context of developing societies. Significantly, Falkenmark (1997:24) notes that … "the
reactive responses may also be active: on the individual level by migration, conflicts or
adaptive behavior such as fallow reduction; on the societal level by policy responses"
(emphasis added). From this it becomes evident that research should take place at two
distinct levels:
•

At the level of the individual in order to determine what adaptive behavior is being
displayed.

•

At the level of the state (or local authority) in order to determine what policy options
are available, and what responses are being initiated in response to this adaptive
behavior.

Turton (1999a; 2002a; 2002b; 2002c; Turton & Warner, 2002) has gone on to develop
this further at the level of theory. In terms of this thinking, there are three distinct phases9
to water management. Stated briefly, these are:
•

Supply phase - getting more water.

•

Demand phase - doing better things with available water (involving WDM, end-use
efficiency and allocative efficiency at both the inter and intra-sectoral levels).

•

Adaptive phase - coping with absolute scarcity.

8
9

Refer to footnote # 3.
Refer to Turton (1999a:20; 2002a) for a more detailed explanation if needed.
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Developing this further, Turton (1999a; 2002a) suggests a model linking 'natural resource
reconstruction' via 'WDM' to the 'adaptive capacity' of a social entity. This is presented
schematically in Figure 6. As can be seen, the author visualizes an interconnection
between ‘adaptive capacity’ and ‘natural resource reconstruction’. In fact, both of these
are the flip side of the same coin. The former is regarded as a type of social foundation
upon which the series of strategies are subsequently built. This can be likened to the
construction of a major monument for example. If the foundations are solid (sufficient
‘adaptive capacity’) then the construction can proceed upwards. Two pillars take the
weight of the superstructure, which consists of two distinct components. The bottom
portion, forming a sound lintel (to continue with the construction metaphor), consists of
WDM strategies and policies. The end stage of the construction consists of placing the
apex of the roof onto this lintel. The apex is ‘natural resource reconstruction’ which is the
final phase of the process. Once this has been reached, it can be said that the social entity
is stable and balanced, with sustainability of water use being the prevailing condition.

Natural
Resource Reconstruction

Feedback
Support

Intellectual
capital
Institutional
capacity

Willingness and ability of the
social entity to accept these
technocratic solutions as being
both reasonable and legitimate

Water Demand Management
Generation of
alternative
solutions by
technocratic
elites

Structural
Component
Partially
exogenous and
can be assisted
by foreign
technical and
financial
support in form
of ‘capacity
building’.

Social
Component
Largely
endogenous,
existing in the
“hearts and
minds” of the
governed and
cannot be
artificially
created.

‘Adaptive Capacity’
or
Stock of ‘Social Resources’ available
Figure 6. Model linking ‘natural resource reconstruction’ via ‘WDM’ to the
‘adaptive capacity’ of a social entity (Turton, 1999a:25; 2002a).
In order to reach this point of completion, careful consideration needs to be given to the
design of the pillars that will ultimately hold the superstructure up. These pillars can be
likened to the two components of ‘adaptive capacity’. In the illustration, each pillar is
constructed differently. In the final analysis, each pillar is vitally important if the
construction is to be sound. Let us examine these in greater detail. The left-hand pillar
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represents the structural component10 of ‘adaptive capacity’ and it can be engineered to a
certain extent. External role-players such as donor agencies or non-governmental
organizations (NGOs) can play an active role in creating the capacity that is needed in
developing countries. In this sense they could advise on institutional arrangements,
information technology (IT) systems, data flow and processing, training of skilled
personnel, etc. The following are unique aspects about this component:
•

This can largely be constructed as part of a conscious effort. It can even be regarded
as an exogenous element in the sense that each of the major constituent parts can be
sourced from outside of the social entity concerned.

•

The basis of this component is an institutional setting of sorts11. It is imperative that
such an institutional arrangement is effective, which in turn assumes that it is
rationally constructed with a sound financial position. There may be more than one
institutional arrangement, but the important thing is that they must all be effective. In
this sense they need to have free communication with one another, so data generation
and sharing becomes critical. Data generation, capture and processing become one of
the critical variables of the ‘sustainability levels of social resources’ in this model.

•

Housed within this institutional setting is the intellectual capital that is needed to
interpret the data in order to generate viable strategies or policy options. This
intellectual capital should be regarded as a critical element as it represents one of the
variables of the ‘sustainability levels of social resources’. Significantly, this
intellectual capital will have to be multidisciplinary due to the increased complexity
of their domain of interest12.

•

Whatever the arrangement, whether staffed by locals or foreigners, the main output of
this structural component is a range of strategies or policy options. In other words,
these technocratic elites13 design the WDM policies by integrating data and
knowledge of both foreign and local conditions.

The right-hand pillar is the difficult one to come to terms with however. Unlike the other
pillar, this one cannot be engineered to any significant extent. This represents the social
component of ‘adaptive capacity’. The social component of 'adaptive capacity' is
important to the overall success of the WDM strategies because it contains two unique
elements:

10

Brooks et al., (2002:11) support this overall conceptualisation, but modify it slightly by including the
lack of technical and research capacity within the structural component.
11
Homer-Dixon’s concept of ‘social ingenuity’ is highly relevant here (Homer-Dixon, 1994:16-17;
2000:22), as this form of ingenuity is needed to negotiate rules and develop appropriate institutions.
12
The section on ‘discursive elites’ in Figure 9 of Turton (1999a:28) illustrates how the composition of the
technocratic elite shifts with time in response to changes in the level of management complexity.
13
Homer-Dixon’s concept of ‘technical ingenuity’ is highly relevant here (Homer-Dixon, 1994:16;
2000:22).
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•

The willingness and ability of the people who are being governed to accept the WDM
measures.

•

The ability of the regime to generate WDM strategies that are perceived as being both
reasonable and legitimate by those people being governed.

The first variable - the willingness of the people to accept the WDM strategies - in turn
depends on the legitimacy of the political regime. If a government is popular, and if the
prevailing policies are perceived to be reasonably fair, then WDM can be implemented
without too many social disruptions. If large scale ‘resource capture’ exists which has led
to structural scarcity and ‘ecological marginalization’, then WDM policies would be
viewed with skepticism and would thus be undermined by the people being governed.
The second variable - the ability of the regime to generate WDM strategies - in turn
depends on the quality and makeup of the structural component. These two
components cannot be developed in isolation from one another. If the structural
component is developed largely with foreign support, then it needs to pay close attention
to the development of a mechanism to adapt foreign strategies to local conditions. A
WDM policy that has been successful in Britain or Sweden for example may be wholly
inappropriate in Southern Africa, but elements may be valuable. For this reason there is a
need for feedback to take place between the structural and social component. This is in
the form of consultation with special interest groups14 which is designed to make them
part of the process and to bring them on board. Support is either given or withheld as the
result of this feedback in a dynamic manner. This can be understood as being a process
whereby the government gains legitimacy for its intended actions, and is thus a vital
component in the overall WDM chain. This is poorly understood at present, and no
literature is available on this particular aspect of WDM.
Perceptions are therefore very important, especially given the fact that the support aspect
is dynamic. What those being governed today support may be opposed tomorrow. These
perceptions constitute one of those intangible aspects that the social sciences try to come
to grips with in the field of WDM. For this reason perspectives on water need to be
understood and where appropriate, to be changed. Heyns (1997:83) notes for example
that the “inhabitants of [Namibia] have traditionally viewed rainfall and water supplies as
a gift from God. In the past authorities have supplied water without charge as a social
good. People are now resisting paying for water”. The introduction of pre-paid water
meters in Zwelithle (Hermanus) was viewed with suspicion and the meters were smashed
(Turton, 1999b), even though this political demonstration of frustration or outrage
disadvantaged the community as a result. Prior to the 1994 democratic elections in South
Africa, an illegitimate regime needed to retain the support of white commercial farmers
who owned most of the land, which led to the serious undervaluation of water (Abrams,
1996:27). In Yemen, increased water scarcity is having a social effect in the form of
reduced sexual activity between married couples, because water is needed to bathe in
after sexual contact prior to the next prayer session (Lichtenthäler, 1996) in terms of
Islamic culture. Current research also shows that fundamental belief systems such as
14

This is a critical component of the Dublin Principles that actually depends on ‘social ingenuity’.
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religion can play an important role as the normative foundation of adaptive strategies
(Lichtenthäler & Turton, 1999) in arid regions where traditional belief systems are still
intact. These are all based on perceptions of water15. Therefore, for effective WDM
policies to be introduced, perceptions of water need to be understood and managed,
because such perceptions can mitigate against strategies, which may be well thought out,
but which ultimately fail.
Emerging from this literature review two distinct research goals were developed for the
project under review. These are as follows:

Primary Research Goal
The primary research goal is to explore the interaction between the generation
of solutions by technocratic elites (structural component) and the willingness
and ability of the social entity concerned to accept these solutions as being
both reasonable and legitimate (social component) as depicted in the model
shown in Figure 6 as being ‘feedback’ and ‘support’.
Secondary Research Goal
The secondary research goal is to begin with the process of mapping out
different perspectives on water and the hydroscape that may exist in various
Southern African countries, within urban and rural social settings for the
purpose of incorporating these into WDM strategies in future.

RESEARCH METHODOLOGY
This methodological review covers the following key areas of the study:
•
•
•
•
•

Selection of research sites.
Development of the research instrument.
Collection of data.
Processing of data.
Study design.

15

Hoekstra (1998) develops a framework based on four generic perceptions of water. These are
Hierarchical, Egalitarian, Individualist and Fatalist, being based on the original social science work that
was done by Mary Douglas. While this is a brave attempt by a non-social scientist to embrace social
concepts, it is somewhat flawed in terms of social science methodology. The basic typology is quite valid,
but it was originally designed to be used within a relatively small social grouping. The problem arises when
one tries to extrapolate the findings from a small, reasonably homogenous social group, up to the level of a
country or even a region (as Hoekstra tries to do). The book is an interesting read however, and serves to
alert the reader to some of the complexities regarding an understanding of perceptions of water, and how
these perceptions can be manifest in decision-making. Allan (2000:317-322) also uses the Douglas
typology for analyzing the Middle East North Africa (MENA) region, illustrating its value for
hydropolitical research.
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SELECTION OF RESEARCH SITES
The first methodological aspect relates to the selection of specific research sites, which
revolved in essence around two key issues.
•

The broadest level of distinction relates to the selection of country for the study.
In this regard a decision was made by the PR to target two specific countries, each
with a different combination of first and second-order resource availability. In
order to do this, the resource matrix that was developed in conjunction with the
Woodrow Wilson Centre for International Scholars that is presented in Figure 5
was used.

The lower right hand quadrant of this matrix represents countries that have a low level of
first-order resource availability per capita in conjunction with a relatively high level of
second-order resource availability. This condition has been defined as “StructurallyInduced Relative Water Abundance” (SIRWA) (Leather, 2001:130; Turton & Warner,
2002:55). In effect this means that in the face of apparent water scarcity, these countries
have still mobilized sufficient second-order resources with which to develop
appropriate institutions, management options and coping strategies, and as such are
able to translate their relatively scarce water into economic growth and prosperity. As
such these countries are likely to be ‘adaptive capacity’ sufficient because they have
created water abundance (in a relative sense) by means of appropriate management
solutions. Botswana was consequently selected as the first target country.
The upper left hand quadrant of this matrix represents countries that have a high level of
first-order resource availability per capita in conjunction with a low level of second-order
resource availability. This condition has been defined as “Structurally-Induced Relative
Water Scarcity” (SIRWS) (Leather, 2001:130; Turton & Warner, 2002:54). In effect this
means that in the face of apparent water abundance, these countries lack the capacity
to develop those resources and translate them into economic growth. As such these
countries are likely to be ‘adaptive capacity’ deficient. Zambia was consequently
selected as the second target country.
•

The finer level of distinction relates to the selection of specific research sites for
the study within each country. In this regard, a distinction was made between
urban and rural areas, with an attempt to cover both equally comprehensively. A
decision was made by the PR to build in redundancy by insisting on the selection
of four research sites per country, when in effect two would have yielded
sufficient data to ensure an adequate result. This redundancy proved to be of great
value because all four sites in both countries eventually yielded data, thereby
enabling a more nuanced study to be made. The final site selection was made after
deliberation between the PR and LRP, who in turn had taken the needs of the
local authorities into consideration.
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Plate 1. Consultation with key stakeholders (in this case the Lusaka Town Council)
in order to determine research priorities and the most appropriate research sites.
In Botswana, the following sites were selected:
•
•
•
•

Gaborone - urban area.
Molepolole - largely an urban area but with a close link to rural livelihoods.
Mmathubudukwane - a rural area located in a region that receives a moderately
higher level of precipitation than the other study sites.
Letlhakeng - a rural area located in the Central Kalahari.

In Zambia, the following sites were selected:
•
•
•
•

Kalomo - a rural area that is located in a region that receives a relatively lower
level of precipitation than the other study sites.
Chongwe-Chalimbana - a rural area that is located on a small river that is highly
contested because of water resource closure, and increasing levels of
environmental scarcity caused by desiccation.
Chainda-Avondale - an urban area in the capital city Lusaka.
George-Lilanda - an urban area in the capital city Lusaka.

Attention is drawn to the respective Country Reports attached as Appendices “E1” and
“E2” for a more detailed discussion of the specific research sites.
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DEVELOPMENT OF THE RESEARCH INSTRUMENT
The methodology was based on two epistemologically acceptable data collection
techniques. These are:
•

Personal interviews were used where qualitative data was required. This was the
method employed when interviewing key role-players such as community
representatives. All interviews were conducted by enumerators fluent in the local
language and attuned to the local customs.

•

Surveys were used where a mixture of qualitative and quantitative data was needed.
This was the primary method employed when determining trends in perspectives on
water and WDM strategies at the community level. Local enumerators conducted
these surveys. Training of these enumerators was part of the capacity building
component of the overall project, as these enumerators will be of use in the field of
water service management within their respective countries in future.

Central to this was the need to develop a research instrument that would enable
comparable data to be captured from eight different research sites in two different
countries, each being administered in a culturally specific environment by an
enumerator who may have different interpretations of what they were capturing. It
therefore became necessary to develop one questionnaire that would guide the
enumerator and leave minimal gaps in the data collection process, which for logistical
and budgetary reasons, could not be repeated once completed. Initial attempts at
questionnaire development by the PR all led to failure, simply because it was not possible
to foresee what the different circumstances were in each of the research sites. This was
overcome by means of a workshop that was facilitated by the PR, using what can be
described as “open source technology”, involving the respective LRP’s and enumerators.
During this workshop, the process was guided by means of the steps laid out in Appendix
“A”, which in essence trace the movement of water through a given social setting and
therefore isolate key areas where WDM interventions are possible. This workshop was
initially conducted in Botswana. The outcome of the Botswana process was then tested in
a subsequent workshop held in Zambia. The outcomes of the two separate workshops
were remarkably similar, so the PR merged the two national instruments into one set in
order to allow for subsequent comparison.
Three separate types of questionnaire were generated with reference to the specific target
respondents:
•

Questionnaires specific to what was generically defined as “Users” of water. A
sample is attached as Appendix “B1”.

•

Questionnaires specific to what was generically defined as “Suppliers” of water.
A sample is attached as Appendix “B2”. The specific abbreviations of the official
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names of the “Suppliers” were changed for each country (refer to the block
headed “Type of Role-player”).
•

Questionnaires specific to what was generically defined as “Others” being neither
“Users” nor “Suppliers”. A sample is attached as Appendix “B3”.

Within each of these separate types of questionnaire individual questions were listed with
reference to specific issue-clusters:
•
•
•

Key questions relating to pricing.
Key questions relating to accessibility.
Key questions relating to education.

Given the linguistic variation across the eight study sites, the questionnaire was
developed in English. All of the Enumerators were fluent in English and it is used as the
official language of government in both of the countries selected. The Enumerators
translated the questions into the respective language or dialect as appropriate. Prior to
deployment of the Enumerators, the LRP anticipated the likely translation problems that
would arise and assisted the Enumerators in selecting the most appropriate word or
concept. This aspect was also anticipated during the training phase during which LRP’s
and Enumerators were sensitized to the issue.
COLLECTION OF DATA
The management of the data collecting process was left to the respective LRP in each
country team. This was consistent with the capacity building element of the overall
project. This led to different approaches being adopted by each country team:
•

The LRP in the Botswana team allocated each research site to a specific
enumerator. The reason for this was that the research site selected determined the
enumerator that was finally recruited and trained. In order to overcome the
technical problems relating to survey research in Africa (see footnotes 17, 18, 20
& 21), it was decided to use an enumerator who was well known and respected by
the community at each research site. This made the data collection relatively easy,
but opened the door to possible enumerator bias, as limited crosschecking was
possible under this system of data collection. The LRP validated the raw data by
making a random check on respondents.

•

The LRP in the Zambian team deployed all four enumerators at one time at each
of the four study sites. The reason for this was that there were very high levels of
illiteracy at each of the study sites, so it became necessary to recruit and train
enumerators who were already employed in the water sector. This initially
resulted in problems because the community at each research site did not
personally know the enumerators (see footnotes 17, 18, 20 & 21). This was
overcome by first meeting with local community leaders and then getting those
leaders to announce to the community that the enumerators were to be trusted.
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This allowed for individual enumerator bias to be reduced, but in turn opened the
door to possible bias by powerful community leaders. This approach meant that
the enumerator team learned as they went from site to site, and subsequently
became highly skilled at questionnaire administration.

Plate 2. Data gathering in progress using the research instrument (questionnaire).
Both methodologies have their respective strengths and weaknesses. The PR allowed for
the different approaches to be used because it developed management competence in
each LRP, and it would be scientifically useful to evaluate each approach after the data
collection phase as a means of improving methodological and epistemological skills
within the SADC water sector. (Refer to the discussion in the appropriate section under
the heading “Conclusion and Recommendations”).
In both countries, the collection of data was facilitated by first liaising with senior
members of government. This was done in the form of personal meetings at which the PR
and LRP were present. The advice and guidance that was generated was channeled into
the subsequent site selection and questionnaire design in order to make the research
relevant to decision-makers and water service managers. Letters were also sent by the
LRP to the respective senior officials in order to facilitate the actual data collection
process.
Attention is drawn to the respective Country Reports attached as Appendices “E1” and
“E2” for a more detailed discussion of the data collection process used in each
country.
The sampling target for each research site was 250 questionnaires where possible for
“Users”. The best possible cross-section was to be sampled in the “Supplier” and “Other”

23

Final Report: WARFSA Research Project PJ02/99
category, but it was recognized that the relatively small number of potential respondents
in these two categories would probably result in a statistically inconclusive sample.
PROCESSING OF DATA
The data processing involved four distinct steps:
•

The Enumerator did initial data cleaning in order to meet the technical
requirements that had been established with each LRP by the PR. The data
cleaning process was the primary responsibility of the LRP however, given the
remoteness of the PR to this phase of the project. When the LRP was satisfied
with the quality and accuracy of the data, he authorized payment for the
respective enumerators.

•

The LRP then processed the raw data from each individual questionnaire and
summarized the data for each individual research site by using the Raw Data
Summary Sheet per Research Site (Appendix “D”). This was the primary
responsibility of the LRP in terms of the contract between the LRP and PR. This
Raw Data Summary Sheet was submitted to the PR for further processing.

•

On receipt of the Raw Data Summary Sheet per Research Site (Appendices “D1”
to “D8), the PR aggregated all of the results and presented them in the Data Yield
Summary (Appendices “C1a”, “C1b”, “C2a” and “C2b”). This was done in terms
of each country and allowed the data from the four different research sites to be
viewed side by side. The Botswana data sets were processed into Appendix “C1a”
for the quantitative data, and Appendix “C1b” for the qualitative data. The
Zambian data sets were processed into Appendix “C2a” for the quantitative data,
and Appendix “C2b” for the qualitative data. This process allowed for the
crosschecking of data. Where anomalies were found they were corrected. The data
presented in Appendices “C1a”, “C1b”, “C2a” and “C2b” should therefore be
considered as being authoritative where (if) other minor discrepancies are found.
The discrepancies that were found were usually of a typographical nature, and in
some cases errors in calculation and aggregation, which tended to be small
enough as to be statistically irrelevant given the type of instrument being used.
Every effort was made to ensure the accuracy of processing by means of rigorous
crosschecking, which was tedious given the sheer volume of raw data yielded.

•

Being quantitative in nature, the data from Appendices “C1a” and “C2a” were
processed into bar graphs with relative ease. This involved the averaging out of
“yes” and “no” answers and calculating these as a percentage of the total sample
size (see Table 1 on page 28). The qualitative data from Appendices “C2a” and
“C2b” were shown in bullet form in order to get a general picture of the
aggregated sentiments of the respective cohort.
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STUDY DESIGN
The study was divided into seven distinct phases:
Phase 1: Literature review.
• The Principle Researcher (PR) reviewed key concepts.
• The PR assessed methodologies. These included survey techniques and interpretation
of the resultant data.
Phase 2: Liaison with role-players.
•
•
•

A selection of research sites was done with the assistance of the relevant LRP. There
was an emphasis on balance between rural and urban settings. Site selection was done
on the advise of local authorities based on their specific need for data at that time.
Agreement was reached between the PR and the LRP regarding cooperation, areas of
responsibility and the management of the respective research teams.
In-depth discussions were held with the LRP’s regarding the methodology and
objectives.

Phase 3: Fine-tuning of research instrument.
•
•
•
•
•

The initial testing of objectives was done with the LRP’s.
The PR made adjustments to the objectives and hypotheses as needed prior to the
launch of the data collection phase.
Appropriate sample frames16 were selected taking the prevailing local conditions into
account.
An appropriate sample technique17 was agreed upon in conjunction with the LRP.
Interview schedules18 and questionnaires19 were adjusted where relevant.

16

Sampling frames include electoral registers, population census lists, property rating records, list of
employees, aerial photographs or maps. These are known to be problematic within the context of social
science research in Africa (Bulmer, 1983), necessitating cooperation with local authorities. The
development of a sample frame can be a complex exercise in its own right (Peil, 1982), which can detract
from the overall research effort. This makes cooperation with local research partners vitally important.
17
Two broad techniques were considered. The first involves the use of stratified cluster sampling (Walizer
& Wiener, 1978:436). This gives good results but presupposes the existence of a suitable sample frame,
which may not be the case in certain locales. The second is a viable alternative, using genealogy-based
samples. In this latter technique, the research assistant knows his/her subjects well because they are usually
linked in some social manner. The research assistant thus has access to the subjects and is highly motivated.
There is also a level of trust between the research assistant and respondent. The disadvantage is that it
reduces the probability aspects by eliminating the possibility of estimating generalised errors. This method
has been found to be suitable for use in Africa however (O'Barr, 1973:118). The final selection of
techniques was made during discussions with the local research partners.
18
Special effort was made in this regard to identify and interview opinion 'gate keepers' (Bulmer,
1983:148). This again raises the importance of close cooperation with local research partners who would be
better able to identify and approach these 'gate keepers' in a culturally acceptable yet epistemologically
sound manner.
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•
•

The training of the LRP’s and enumerators was finalized.
Attention was given to issues arising20 from confidentiality and fear of reprisal21 in
the event of opposition to government initiatives being discovered.

Phase 4. Data Collection.
•
•
•

The LRP’s deployed their respective enumerators among the target populations that
had been identified during Phase 2.
The LRP’s verified the accuracy of the data and summarized the raw data yield for
each research site under their control by using the “Raw Data Yield by Site” form
attached as Appendices “D1” to “D8”.
LRP’s concluded their responsibilities by drafting and submitting their respective
Country Reports, which are attached as Appendices “E1” & “E2”.

Phase 5. Interpretation.
•
•
•
•

The summarized data received by the PR in Appendices “D1” to “D8” were
processed and aggregated on the “Data Yield (Summary)” forms attached as
Appendices “C1” & “C2”.
Where queries arose, the data was sent back to the LRP’s for clarification.
Processed data was then presented in an appropriate fashion.
Processed data was liaised with the LRP’s for their approval of the interpretation by
the PR.

Phase 6. Report Writing.
•

•

The two LRP’s drafted their own respective Country Report (Appendices “E1” &
“E2”) without any major recourse to the PR. This meant that the LRP’s took
ownership of the process and content, which was consistent with the capacity building
dimension of the overall project. It also limited possible PR bias in the reporting.
The final integrated report was written by the PR based on the two LRP’s Country
Reports (Appendices “E1” & “E2”), “Data Yield (Summary)” forms (Appendices
“C1” and “C2”) and “Raw Data Yield by Site” forms (Appendices “D1” to “D8”).

19

Emphasis at the technical level was on achieving conceptual equivalence in translation rather than lexical
equivalence as this has been found to be appropriate in Africa (Bulmer, 1983:12; 152).
20
A method of avoiding this in the first place is to identify local community leaders during the early stages
of the research and draw on their cultural experience to locate sensitive issues before they become
problematic (Peil, 1982:22). It is known that civil servants are notoriously reluctant to commit themselves
to writing. The use of personal interviews has overcome these fears (Adamolekun, 1974:169; Knauss,
1973:88) in other research settings and was used where relevant.
21
It is known that anonymity cannot be relied on to overcome these fears (Cohen, 1973:43). This makes
genealogy-based sampling a more attractive and viable option, as the credibility of the enumerator tends to
overcome these fears.
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Phase 7. Report Distribution.
•

The final report is being distributed to all participating role-players and will be made
available to the SADC Water Sector in digital format for additional circulation as the
Sector Coordinator deems fit.

PRESENTATION OF FINDINGS
For a summary of the quantitative data for each specific country, the reader is referred to:
•
•

Appendix “C1a” (Botswana)
Appendix “C2a” (Zambia)

For a summary of the qualitative data for each specific country, the reader is referred to:
•
•

Appendix “C1b” (Botswana)
Appendix “C2b” (Zambia)

For a detailed presentation of both the quantitative and qualitative findings for each
specific research site, the reader is referred to:
•
•
•
•
•
•
•
•

Appendix “D1”
Appendix “D2”
Appendix “D3”
Appendix “D4”
Appendix “D5”
Appendix “D6”
Appendix “D7”
Appendix “D8”

(Gaborone)
(Molepolole)
(Mmathubudukwane)
(Letlhakeng)
(Kalomo)
(Chongwe-Chalimbana)
(Chainda-Avondale)
(George-Lilanda)

For a detailed insight into each country as a whole, the reader is referred to the relevant
country reports. These contain specific recommendations as determined by the respective
Local Research Partners and their team of Enumerators. These reports are as follows:
•
•

Appendix “E1” (Botswana)
Appendix “E2” (Zambia)

Given the sheer volume of these data (see Table 2 overleaf), combined with the fact that
the magnitude of the data yield tends to overwhelm the reader, the rest of this section
will integrate key findings and draw generalized interpretations in order to test the
research hypotheses. The quantitative data is presented in the form of bar graphs,
showing all study sites in parallel. The upper portion of the graph shown in red reflects
the “Yes” answers expressed as a percentage of the sample size (reported in Appendices
“C1a” and “C2a” and Table 1 overleaf), while the lower portion of the graph in green
reflects the “No” answers expressed as a percentage of the sample size (reported in
Appendices “C1a” and “C2a” and Table 1 overleaf). The specific question is shown at the
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bottom of each data set. Where only “Yes” and “No” answers were recorded, the total of
both “Yes” and “No” adds up to 100%, but where respondents were uncertain, these
responses have been recorded on Appendices “C1a” and “C2a”, but are not shown on
these graphs. In such cases, the total of the “Yes” and “No” response will add up to less
than 100%, with the difference reflecting the magnitude of the “Uncertain” group.
The total number of questionnaires administered is summarized in Table 1. This table
shows the total number of respondents polled at each study site, within each category of
target respondent group. These numbers consequently represent the “n” value for the
percentages shown in the bar graphs that follow.
Table 1:
Summary of Number of Respondents in Each Category at Each Research Site
(“n” value for the sample size)
GB
ML
MD
LK
KL
CC
CA
GL
Total
203
253
281
297
350
350
350
350
2 434
Users
1
1
1
1
11
2
3
3
23
Suppliers
1
1
1
1
4
Others
D1
D2
D3
D4
D5
D6
D7
D8
Reference
The total data yield from the whole research project is presented in Table 2. This is
calculated by multiplying the number of respondents polled in each category (as shown in
Table 1) by the minimum potential bits of information that each questionnaire could
yield. Attention is drawn to the fact that this is the minimum value, as additional
information was often gleaned in the form of qualitative data. As such, the total yield was
impressive, making this project a rich source of primary data for the two countries polled.
Table 2: Calculation of Total Data Yield per Category
“n” Value
Bits of
Total
(Table 1)
Information
2 434
51
124 134
Users
23
32
736
Suppliers
4
6
24
Other
Total Data Yield
124 894
Attention is drawn to two specific factors that can influence the interpretation of these
data:
•

The sample size (“n” value) is not the same for all categories of respondents. The
category “User” has a high “n” value and consequently these data captured can be
taken as being statistically representative of the larger population within the
relevant study site area. The category “Supplier” and “Other” both have a small
sample size and consequently the responses recorded do not have statistical
relevance and should be extrapolated upwards with great caution.
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•

The graphs have been drawn with graduations on the vertical axis at 25%
intervals. Values between these graduations are not equal. This means that a value
between say 50% and 75% has of necessity to be rounded off. This has no major
implications for the interpretation provided that the reader is aware of this factor.

Finally, it must be noted that interpretations have been made at three different levels:
•

At the general level, interpretations regarding trends and distribution of data have
been made. This will enable the two countries and the eight individual research
sites to be evaluated in a comparative manner.

•

At the conceptual level, interpretations regarding the key concepts “social
adaptive capacity” and “natural resource reconstruction” have been made. These
are aimed primarily at developing and refining these concepts further, and will
only be of interest to the research community.

•

At the management level, interpretations have been made that can potentially be
of relevance to water service managers. It is hoped that this will assist them by
providing an epistemologically sound and statistically relevant data set to guide
their decision-making processes.
PRESENTATION OF QUANTITATIVE DATA FINDINGS
Part A: Pricing (Users)
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Question 1(a): Do you use a public standpipe?
General Interpretation: Botswana in general has the lowest use of public standpipes.
Significantly, even these standpipes are metered in Botswana in order to give the
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authorities an indication of water use. As the area develops, broken standpipes are simply
closed and capped off, which acts as an incentive for own yard connections. The highest
standpipe use in Botswana is in the remove setting of Letlhakeng, which is a deeply rural
setting at the edge of the Kalahari. This reflects the higher degree of second order
resource availability in Botswana. In Zambia, attention is drawn to the fact that in many
cases, people rely on boreholes, which were not classified as standpipes (refer to
Appendix “E2”). This means that the standpipe use in Zambia is actually higher than the
values shown. Significantly, the two urban sites (Chainda-Avondale and George-Lilanda)
show high standpipe use, which is the exact opposite of the trend in Botswana.
Conceptual Interpretation: This suggests that standpipe use can be taken as an indicator
for second order resources in a given social entity, which is relevant to the conceptual
development of “social adaptive capacity”.
Management Interpretation: None.
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Question 1(b): Do you have a metered connection?

General Interpretation: Botswana has a significantly higher number of metered
connections than Zambia has. There is a significant correlation between unmetered users
and those willing to pay more for water if the supply is made more convenient and
accessible (Question 5 of Part A: Pricing). There is a loose correlation between the
existence of metered connections and satisfaction with the reliability of the service at
present (Question 6 of Part A: Pricing), but the trend is not universal enough to draw hard
conclusions.
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Conceptual Interpretation: The number of metered connections within a given social
entity can be used as an indicator of second order resource availability as it tends to
reflect the level of development of formal water management institutions.
Management Interpretation: The research has shown that there is a high demand for
metered connections within the study area. The research has also shown that there is a
correlation between metered connections, billing and the payment of water.

YES
100%

77%

75%
50%
25%

25%

37%
NDA

NDA

NDA

GB

ML

MD

NDA

NDA

NDA

17%

33%

NDA
LK

KL

CC

CA

GL

NDA
23%

50%
75%

63%

67%
83%

100%

NO
Question 1(c): Do you have another supply?

General Interpretation: In Zambia there is a significant reliance on alternative water
sources. This is not the case in Botswana where the question was irrelevant so no data is
available.
Conceptual Interpretation: The reliance on alternative water supplies is a good
indicator of second order resource scarcity as such a reliance results from failure to meet
the direct needs of the population being served. This indicator consequently shows the
level of formal institutional failure in a given social setting.
Management Interpretation: There is a specific problem in Chongwe-Chalimbana
where a high proportion of the sample population has alternative sources of supply. The
research has shown that this is out of necessity (refer to Appendices “D6” and “E2” for
more detailed management-related information). The high level of reliance on alternate
sources in George Complex is abnormal (refer to Appendices “D8” and “E2” for more
detailed management-related information), given the existence of a sophisticated water
reticulation system there, suggesting a specific policy-related management problem at
that research site.
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Question 2: Do you receive regular bills for your water?

General Interpretation: The billing for water services is generally higher in Botswana,
where the only exception is Letlhakeng, which is a rural community (refer to Appendices
“D4” and “E1” for more detailed information). Zambia has a low level of billing in
general.
Conceptual Interpretation: The level of billing can be used as an indicator of second
order resources as it implies the institutional capacity to generate and process data.
Management Interpretation: The low level of billing means that vital cash flow is
being denied to areas where infrastructural improvement needs to be implemented. This
is significant because the research project has found that there is a high willingness to
pay, particularly if accessibility and reliability of the service is improved (refer in
particular to Question 5 of Part A: Pricing and Appendix “E2” for more information on
this phenomenon).
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Question 3: Do you consider price to be sufficient incentive to manage water
demand?

General Interpretation: There is generally a high level of support across all the research
sites for the notion that charging for water is a sufficient incentive to manage demand. It
must be noted that the positive responses may not be translated into actual cash flow if
prices are increased without an improvement in the accessibility and reliability of the
service.
Conceptual Interpretation: None.
Management Interpretation: Many respondents, particularly in Zambia (refer to
Appendices “C2b” and “E2”) noted that education should be coupled with price if Water
Demand Management is to be really effective however. This means that a policy can be
developed using both pricing of water and a supporting education campaign to develop
water resource infrastructure in a more sustainable fashion in Zambia.
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Question 4a: Do you consider [the billing] system to be fair?

General Interpretation: The billing system is generally considered to be fair across the
whole study area, with the exception of Gaborone and Letlhakeng. The low response in
Letlhakeng relates to the fact that people in this deeply rural setting are generally
unfamiliar with the concept of billing and hence the high number of “Uncertain” answers
(refer to Appendices “D4” and “E1”). The research has shown that there is a good
correlation between billing, willingness to pay (Question 5 of Part A: Pricing) and sense
of fairness. These all relate to legitimacy for the system.
Conceptual Interpretation: The capacity to produce bills is second order resource
dependent. The higher legitimacy associated with the process of billing suggests that an
entity that is second order resource abundant may tend to be able to generate a more
appropriate, and therefore sustainable, water management policy. This hypothesis needs
further research in order to verify its veracity.
Management Interpretation: The fairness of the billing system in Gaborone is a
specific exception to this trend, which may indicate a management problem that needs to
be addressed at that specific research site (refer to Appendices “C1b” and “D1” for more
detailed information).
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Question 5: Are you willing to pay more for water if the supply is more convenient
and accessible?
General Interpretation: There is a significant correlation between those willing to pay
more for water if it is made convenient and accessible and unmetered users (Question 1b
of Part A: Pricing). Similarly, there is a good correlation between those who think there is
a cost attached to water supply (Question 9 of Part A: Pricing) and those who are willing
to pay more for better accessibility. This willingness to pay can be interpreted as
reflecting the price that is already being paid by unmetered users in terms of time, effort
and the opportunity cost of not engaging in another productive activity while they are
drawing water. There is also a good correlation between those willing to pay more for
water and those who are dissatisfied with current levels of accessibility (Question 1 of
Part B: Accessibility). This general conclusion is also supported by the results of the
Suppliers survey (Question 1 of Part E: Accessibility).
Conceptual Interpretation: This supports the notion that the willingness to pay for
water is inversely proportional to the availability of that water. Where water is readily
available, people are less willing to pay more for service delivery because they tend to
take it for granted. Therefore a high willingness to pay can be a general indicator of a
second order resource scarcity within a given social entity. Additional research is needed
in order to verify this hypothesis.
Management Interpretation: The payment of water can be considered in areas where
service delivery is currently low. The areas where low delivery is the norm tend to be
cash deficient, which in turn impacts negatively on infrastructure development. This
research suggests that pre-paid meters may be a viable option provided that they are
introduced in areas after prior consultation with the potential users. Other research has
shown that such meters are not viable if the level of consultation has been low (Turton,
1999b).
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Question 6: Are you satisfied with the reliability of the service at present?
General Interpretation: There is a high level of satisfaction in Botswana, and a
generally low level of satisfaction in Zambia. In Zambia the lowest levels of satisfaction
are found at the two rural study sites, suggesting that rural water supply is in a state of
crisis. This interpretation is supported by the fact that the highest level of satisfaction in
Zambia is found in George-Lilanda, which also has a sophisticated water reticulation
system that has been installed by the Japanese International Development Agency
(JICA)(refer also to Question 7 of Part A: Pricing). There is a slight correlation between
levels of satisfaction with service and the presence of metered connections (Question 1b
of Part A: Pricing), with an exception being Letlhakeng in Botswana where a low level of
metering exists alongside a high level of satisfaction and a high willingness to pay for
water (Question 5 of Part A: Pricing).
Conceptual Interpretation: Perceptions of the reliability of service delivery can be used
as an indicator of second order resource availability within a given social entity.
Additional research is suggested to confirm this, and to establish a baseline from which
high and low values can be determined.
Management Interpretation: The management of water services in Botswana is clearly
satisfactory in the eyes of the water users. A possible problem exists in Gaborone where
the value is lower than the rest of the country (refer to Appendices “C2a”, “D1” and “E1”
for more detailed information). It is significant that the billing system in Gaborone is also
considered by most to be unfair (Question 4a of Part A: Pricing). The management of
water services in Zambia, particularly in the rural areas, seems to be a problem with low
levels of public satisfaction (refer to Appendices “C2b” and “E2” for more detailed
information). In George-Lilanda there is the highest level of satisfaction, but the research
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has shown that the users are discontented about the short opening times for the taps, and
are blaming the donors for this situation (refer to Appendices “D8” and “E2).
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Question 7: Are you satisfied with the quality of the water at present?
General Interpretation: Satisfaction with the quality of water is highly variable across
the eight study sites with no general trend evident. The high level of satisfaction in
Letlhakeng is surprising, as intuitively one would expect a lower level of satisfaction
where there is lower level of infrastructural development, particularly in an area of the
Kalahari where water salinity is a potential problem. The high level of satisfaction with
water quality in George-Lilanda correlates with the highest level of reliability in Zambia
(Question 6 of Part A: Pricing) and the highest level of public standpipe use (Question 1a
of Part A: Pricing). This shows that public standpipes and low levels of infrastructural
development need not necessarily be a limiting factor when it comes to public perception
of water quality.
Conceptual Interpretation: Satisfaction with water quality is not necessarily linked with
levels of infrastructural development as Letlhakeng has the lowest level of development
but also shows a high level of satisfaction. Perceptions of water quality thus have no
value as potential indicators of second order resource availability.
Management Interpretation: In Botswana, there seems to be a problem with the public
satisfaction of water quality in Mmathubudukwane (refer to Appendix “D3” for more
details). Interestingly, there is a high level of satisfaction in Letlhakeng, which also has a
low level of infrastructural development. In Zambia, definite problems exist at the two
rural research sites (refer to Appendices “D5”, “D6” and “E2” for more information).
Significantly, the highest level of satisfaction with quality is found in George-Lilanda,
where a modern reticulation system has been installed by JICA (refer to Appendix “D8”
for more information). This correlates with the response in George-Lilanda to Question 6
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of Part A: Pricing. It is recommended that a small policy change be considered in
George-Lilanda based on the recommendations made by the Local Research Partner
(Appendix “E2” refers).

YES
84%

100%
75%

61%

53%

50%
2%

25%
GB

MD

LK

16%

12%

KL

40%

35%

CA

GL

8%
CC

8%

25%
50%

ML

12%

39%

60%

75%
88%

100%

65%

92%

NO
Question 8: Are you satisfied with the amount and type of information given at
present by the supplier?
General Interpretation: The general trend is that the users are dissatisfied with the
amount and type of information that they are being given at present by the supplier,
particularly in Zambia. This suggests that a problem in communication exists at the
general level, with a few localized exceptions such as Mmathubudukwane and possibly
Gaborone. There is somewhat of a loose correlation between public satisfaction levels
and the receipt of bills (Question 2 of Part A: Pricing). There is also a loose correlation
with awareness of the existence of a water conservation strategy (Question 2 in Part C:
Education) and the satisfaction with the amount and type of information currently being
given by the Supplier.
Conceptual Interpretation: The flow of information between the technocratic elite
(structural component) and the public (social component) and resultant feedback in the
form of civil disobedience or support is a central part of the current research project (refer
to Figure 6). The low level of satisfaction that is evident in the responses to Question 8
correlates with the low awareness of the existence of a water conservation strategy as
shown in the responses to Question 2 in Part C: Education, except where billing is high
(Question 2 of Part A: Pricing). This suggests that the capacity to generate bills translates
into the capacity to generate support by providing the information that users feel they
need. If this hypothesis is correct, then the existence of second order resources can result
in higher levels of support for water conservation policy by the water using public.
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Management Interpretation: The research has shown that people want to be informed
about water, and in general they feel that communication with the local water service
provider is inadequate. This suggests the need for a coherent communication strategy in
both Botswana and Zambia (refer to Appendices “E1” and “E2”). Attention is drawn to
Appendices “G1a”, “G1b” and “G1c” for examples of water accounts and fliers that have
been used in South Africa in order to bridge the communication gap. Such systems are
easy to utilize where water billing is already in place as they can accompany the account,
or become an integral part of the account, as is the case in Hermanus, South Africa.
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Question 9: Do you think there is a cost attached to the water supply?
General Interpretation: There is a high awareness that water supply costs money, with
a correlation between unmetered connection (Question 1b of Part A: Pricing) and
awareness. Those with metered connections seem to have a lower awareness that water
supply costs money. The higher awareness that water services cost money is found in
areas that have the poorest levels of water supply and the greatest problems associated
with service delivery.
Conceptual Interpretation: If public support is to be generated for water conservation
policies, it seems to be important to educate the public about the costs involved in water
service provision. The easiest way to do this is by means of the natural connection
between consumers and suppliers in the form of the monthly water bill, the generation of
which is second order resource dependent.
Management Interpretation: The high awareness that water supply costs money means
that an essential ingredient in a water conservation strategy already exists in the public.
The research has shown that there is generally a low awareness of the existence of a
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water conservation strategy across most of the research sites. Should a management
decision be made to develop a communications strategy, then it can successfully include
the cost of providing water services, with a low probability of political backlash. Those
areas already receiving bills can be educated on the cost of water service provision by
using the examples presented in Appendices “G1a”, “G1b” and “G1c”.
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Question 10: Do you think that the water charges are fair and reasonable?

General Interpretation: There is no definite trend evident from the data set. On balance
it seems that water users do generally feel that the charges are fair and reasonable, but
there is room for improvement.
Conceptual Interpretation: None.
Management Interpretation: The research has shown that there is a general need for
better communication between suppliers and users of water. If management develops a
communications strategy, then it is likely that perceptions about the fairness of water
charges will improve. The abnormally low score in Chongwe-Chalimbana suggests that
there is a specific problem at that research site (refer to Appendices “D6” and “E2” for
more management-related information).

40

Final Report: WARFSA Research Project PJ02/99
Part B: Accessibility (Users)
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Question 1: Are you satisfied with the current level of accessibility?
General Interpretation: There is a good correlation between those areas with a high
level of metered connections (Question 1b of Part A: Pricing) and satisfaction with
current levels of accessibility. Botswana generally shows a high level of satisfaction, with
the exception of Letlhakeng (refer to Appendices “D4” and “E1” for more information),
whereas Zambia has a low level of satisfaction (refer to Appendix “E2”). There is also a
good correlation between levels of satisfaction with respect to accessibility and the
willingness to pay more for water if the supply is more convenient and accessible
(Question 5 of Part A: Pricing).
Conceptual Interpretation: When people have metered connections they feel that they
are in better control of their own lives, and in particular that the water supplier is not
cheating them. Meter coverage is second order resource dependent, so it can tentatively
be said that public support for water conservation policies is likely to be higher in areas
that are metered and billed. Botswana, with its higher level of second order resource
availability (refer to Figure 5), also shows the highest level of satisfaction with respect to
accessibility. The one exception (Letlhakeng) is easily explained because it was selected
as being the most extreme case of low infrastructural development so the results fit the
hypothesis. Zambia, with the lowest level of second order resource availability (refer to
Figure 5), also has the lowest level of satisfaction with respect to accessibility. This
supports the hypothesis that the relative scarcity (or abundance) of the second order
resource determines the outcome (Turton & Warner, 2002:67).
Management Interpretation: In Botswana, management attention is drawn to
Letlhakeng, which shows a low level of satisfaction with respect to accessibility (refer to
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Appendices “D4” and “E1” for more information). In Zambia, all research sites show a
low level of satisfaction, even George-Lilanda that is serviced by the JICA project,
suggesting that management should consider policy changes in general.
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Question 4: Do you have a food garden?

General Interpretation: The data set reveals a remarkable absence of food gardens with
limited exceptions. In Botswana the absence of food gardens is understandable because of
the generally dry conditions and the higher GNP per capita (refer to Figure 5), but in
Zambia the absence of food gardens is startling, given the high level of poverty and the
high level of water availability per capita (Figure 5). This suggests that complex factors
combine to produce poverty, with one of these being related to service delivery.
Conceptual Interpretation: The concept of Structurally Induced Relative Water
Scarcity (SIRWS) as proposed by Turton & Warner (2002:54) seems to be valid for
Zambia, because in spite of high levels of precipitation, high levels of water resource
availability per capita and high levels of poverty (Figure 5), there is a low level of food
garden cultivation.
Management Interpretation: The cultivation of food gardens in poverty-stricken areas
of Zambia can be considered in conjunction with rainwater harvesting as suggested by the
Local Research Partner (Appendices “D5” and “E2”). This is made even more valid by
the fact that where food gardens are grown, they tend not to be watered from public
standpipes (Question 4a of Part B: Accessibility).
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Question 4(a): If yes, do you irrigate this with water from the standpipe?
General Interpretation: Where food gardens do exist (Question 4 of Part B:
Accessibility) they are not watered from standpipes. The reason for this is linked to the
fact that standpipe services are generally erratic and irregular in Zambia. The high levels
of poverty also mean that a hosepipe is generally unaffordable, so where standpipes are
used for irrigation, the volumes involved are low because the water is transferred
manually by bucket.
Conceptual Interpretation: None.
Management Interpretation: Consideration can be given to develop a policy of poverty
alleviation that involves rainwater harvesting and the cultivation of food gardens. This is
particularly applicable to Zambia where precipitation levels are generally high, and where
poverty levels are also high.
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Part C: Education (Users)
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Question 1: Do you know what the true cost of supplying water is?
General Interpretation: This data set has a unique distribution pattern because the
scores are very high in either direction with limited levels of ambivalence. The pattern in
Botswana is very revealing as it shows that there is a low level of public knowledge about
the cost of water service delivery there. The same holds true with Zambia, albeit with an
opposite trend to Botswana. The exception in Zambia (Chongwe-Chalimbana) can be
linked to the fact that a high level of borehole use and other alternative sources of supply
are found there (Appendices “D6” and “E2” refers), where people do not pay for that
water. The high level of awareness of water costs correlates strongly with the existence of
water supply kiosks, community water committees or the use of tap leaders.
Conceptual Interpretation: Awareness of the cost of supplying water is generally
inversely proportional to the level of service delivery, but with some exceptions.
Management Interpretation: There is a need to inform the consuming public that water
service delivery costs money. This can become a component of a general
communications strategy. The use of focal points such as water supply kiosks,
community water committees and tap leaders is a fruitful way of disseminating
information. A communications strategy can be developed in which these key links
between water suppliers and water users, which already exist in the overall supply chain,
are empowered to disseminate more knowledge and information.
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Question 2: Are you aware of the existence of a water conservation strategy in your
area?

General Interpretation: There is generally a low level of awareness across the entire
study area (with notable local exceptions) of the existence of a water conservation
strategy. This suggests that a communications strategy is needed in order to inform the
public about the existence of such a strategy. This is significant in light of the data set
yielded in response to Question 2c (Part C: Education) where respondents stated that they
would generally support such a strategy if they were aware of it. This is particularly
relevant in light of the trend displayed for Question 4 (Part C: Education) where there is a
high awareness that water is a scarce resource across the entire study area.
Conceptual Interpretation: The development of a water conservation strategy is a
product of second order resources. Where the strategy is developed but not effectively
communicated to the public, it can be said that support for such a strategy is unlikely to
be generated in terms of the “feedback” and “support” component of the model presented
in Figure 5. Where communication between the water service provider and consuming
public is good, stronger levels of support can be expected for the water conservation
policies being promoted.
Management Interpretation: There is a general need to develop a better
communications strategy in both Botswana and Zambia in order to support the water
conservation policies that have already been established. A component of that
communications strategy could be centered on the flow of information that naturally
occurs at the time of billing or paying for water. In this regard the reader is referred to
Appendices “G1a”, “G1b” and “G1c” for examples of such approaches that have been
used with great success by the Hermanus Town Council in South Africa.
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Question 2(c): Do you support that strategy?
General Interpretation: The data set is unfortunately incomplete so no hard conclusions
can be drawn. The Zambian data suggests that a high level of public support can be
expected for water conservation strategies in light of the fact that the public displays a
high level of awareness that water is a scarce resource (Question 4 of Part C: Education).
Conceptual Interpretation: There is insufficient data from which to make a valid
interpretation.
Management Interpretation: Water service managers can expect a high level of public
support for water conservation strategies with a probable low risk of political backlash.
On the contrary, public appeals for water conservation are likely to generate political
support, as such appeals resonate the already strongly entrenched belief that water is a
scarce commodity that is essential for life and well-being.
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Question 3: Do you know what sustainability means?
General Interpretation: There is generally a strong correlation between the following
data sets:
•

Question 2 of Part A: Pricing - low levels of billing correlates with low levels of
knowledge about what sustainability means.

•

Question 5 of Part A: Pricing - high willingness to pay more for water if it is made
more accessible correlates with low levels of knowledge about what sustainability
means.

•

Question 8 of Part A: Pricing - low levels of satisfaction with the amount and type
of information that is being provided by the supplier correlates with low levels of
knowledge about what sustainability means.

•

Question 9 of Part A: Pricing - high levels of belief that there is a cost attached to
water service provision correlates with low levels of knowledge about what
sustainability means.

•

Question 1 of Part B: Accessibility - low levels of satisfaction with current levels
of accessibility correlates with low levels of knowledge about what sustainability
means.

Conceptual Interpretation: Low levels of billing means a low level of information
transfer between the supplier and user of water. A low level of information transfer tends
to result in low levels of satisfaction with current levels of accessibility and low levels of
knowledge about what sustainability means. This in turn results in high levels of demand
by the user for more information from the supplier and a high willingness to pay for
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increased levels of accessibility. Two distinct aspects of this are second order resource
dependent:
•

The ability to manage data flows in such a way as to generate individual bills for
water consumption.

•

The ability to develop an effective communications strategy.

Management Interpretation: This research project presents strong evidence of the
urgent need to develop a communication strategy to effectively educate both the users
and suppliers about a range of issues relating to the sustainable supply of water services.
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Question 4: Are you aware that water is a scarce resource?
General Interpretation: There is a high level of public awareness at all of the research
sites that water is a scarce resource.
Conceptual Interpretation: The effectiveness with which water service managers
translate the public awareness that water is a scarce resource into policy that is
understood by the public, and that reflects this fundamental belief system, is an indicator
of second order resource availability within a given social entity. Further research is
necessary in order to refine this hypothesis and to test its universal applicability.
Management Interpretation: A policy that is based on the central assumption that water
is a scarce resource is likely to be supported by the general public across the entire study
area because it reflects a deeply-held belief that is well rooted within society at present. A
communications strategy can therefore be legitimized if it builds on this core message,
with a low probability of political backlash and a high probability of success.
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Part D: Pricing (Suppliers)
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Question 3: Is this tariff applicable to all users?
General Interpretation: There is a high level of tariff equity in Zambia, at least as
perceived by the Suppliers. The sample size is small however (refer to Table 2), so hard
conclusions based on this data set should be treated with some caution. No data is
available from Botswana.
Conceptual Interpretation: None.
Management Interpretation: The qualitative data that was yielded in conjunction with
this question shows that there is a high level of ignorance in Zambia among the suppliers
about the cost of treating and reticulating water. It is therefore recommended that
consideration be given to educating both suppliers and users of water about aspects such
as tariff structures and the actual cost of water service delivery. This research has shown
that such an approach is likely to be highly popular amongst the general public (Question
8 of Part A: Pricing; Question 9 of Part A: Pricing; Question 1 of Part C: Education;
Question 4 of Part C: Education) and it carries a low political risk because it shows that
government is meeting the needs of the people, often at a subsidized rate. This is
supported by the qualitative data (Appendix C2b) that shows people generally accept that
the users should pay for the cost of water. In other words, the public can be educated that
water is being provided at a tariff lower than production costs, and the difference is in
effect what the government is giving to the people. Consequently, government need not
be afraid of the results of such an education campaign, as they are likely to be
overwhelmingly positive. No data is available from Botswana so no specific management
recommendation can be made with any degree of confidence for that country. The reader
is urged to consult Appendices “E1” and “E2” for more details.
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Question 5: Do you have a formal water demand management strategy in your area
of responsibility?
General Interpretation: The suppliers polled in Zambia generally believe that there is a
formal water demand management (or water conservation) strategy in their area of
responsibility. The sample size is small however (refer to Table 2), so hard conclusions
based on this data set should be treated with some caution. This is directly at odds with
the public opinion that is reflected in the following:
•

Question 8 of Part A: Pricing - there is a low level of satisfaction with the amount
and type of information given at present by the supplier.

•

Question 1 of Part C: Education - there is a low level of knowledge about the true
cost of supplying water, except in areas where water kiosks, community water
committees or tap leaders are in existence.

•

Question 2 of Part C: Education - there is a generally low level of awareness at
most of the research sites regarding the existence of a water conservation strategy.
Refer also to the qualitative data that is presented in Appendix “C2b”.

No quantitative data is available from Botswana.
Conceptual Interpretation: Knowledge of the existence of a formal water demand
management (or water conservation) strategy is a good indicator for the effectiveness of
communications between the “structural component” and “social component” of the
model shown in Figure 6. As such it is a good indicator of the effectiveness of second
order resource use in a given social entity.
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Management Interpretation: This research has shown that there is a wide gap between
the supplier and the user (refer to Appendices “E1” and “E2”). It is recommended that a
communication strategy be developed in order to inform the public about water policy in
general, and the details of a water conservation strategy in particular.
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Question 6: Are users willing to pay for water in your area of responsibility?

General Interpretation: This data set is inconclusive, but generally supports the
qualitative findings that are presented in Appendices “E1” and “E2”. No data is available
from Botswana, which compromises the integrity of the overall data set. The sample size
is also small, so hard conclusions are to be drawn with caution (refer to Table 2).
Conceptual Interpretation: None.
Management Interpretation: This research project has found that there is a high
correlation between people who are actually billed and the payment of accounts
(Appendices “E1” and “E2”). It therefore seems probable that an improved level of
accounting and billing will translate into a higher level of cash flow. This is still
speculative however, so additional research needs to be done before stronger
recommendations can be made.
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Question 7: Does the current tariff structure provide sufficient incentive to manage
water demand in a sustainable fashion in your area of responsibility?

General Interpretation: The case being made for sustainability is not strong as values
are in the range of 50% to 67% and the sample size is small (Table 2 refers). The
qualitative data (Appendix “C2b”) and Country Report (Appendix “E2”) also shows that
all of the suppliers who were polled were unable to say what the actual cost of treating
and supplying water was. There is no data available from Botswana, which compromises
the integrity of the overall data set by undermining the capacity to make comparative
analyses between the two countries. The small sample size means that these findings
should be treated with a high level of skepticism.
Conceptual Interpretation: Knowledge of the actual cost of treating and distributing
water in a given area by the water service provider is an indicator of the existence of
second order resources, because it is a manifestation of data capture and processing,
which is a core function in the “structural component” of the model shown in Figure 6.
Management Interpretation: There is a critical need to develop institutional capacity, in
order to know the true cost of processing and reticulating water, so as to determine the
sustainability of water service provision in the respective areas of responsibility. This
information can also form a key component of a communications strategy between the
supplier and users of water.
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Part E: Accessibility (Suppliers)
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Question 1: Do you think that users are willing to pay a higher tariff if water is
made more accessible and convenient?

General Interpretation: The data obtained from the Suppliers supports the findings to
Question 5 of Part A: Pricing.
Conceptual Interpretation: No valid interpretation is possible given the small sample
size and incomplete data set.
Management Interpretation: This suggests that the costs related to water service
provision can be recovered if an adequate billing and payment collection system is in
place.
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Question 5: Do all metered users receive bills?

General Interpretation: This data set can be misleading because the sample size is small
(refer to Table 2) and the number of metered connections in Zambia is generally low
(Question 1b of Part 1: Pricing, Question 2 of Part A: Pricing and Appendix “E2”). The
fact that no data is available from Botswana compounds the problem of interpretation.
Extrapolation of the findings should therefore be made with caution. Attention is drawn
to the results of Question 4a (Part A: Pricing), where it was shown that respondents
generally perceive the billing system to be fair and consequently welcome such a system.
This case is supported by the results of Question 6 (Part E: Accessibility), where
respondents indicate that metered users are willing to pay for water.
Conceptual Interpretation: No valid interpretation can be made due to the absence of
data from Botswana.
Management Interpretation: The results of the whole research project have shown that
users of water generally want more information from the suppliers. The results also show
that people tend to feel less cheated if meters are installed and bills are generated. There
is also a high correlation with bills being sent out and the payment for water services. It
can therefore be assumed that metering and billing is a preferred long-term goal for
sustainable water service provision. Additional research will have to be done to verify
this recommendation however, but it seems to be intuitively correct.
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Question 6: Are metered users willing to pay for water?

General Interpretation: A high level of cost recovery is associated with the existence of
meters. Although the sample size is small (refer to Table 2), this conclusion is supported
by the results of the whole research project (refer to the Appendices “C2a”, “C2b”, “E1”
and “E2”). The absence of data from Botswana makes a more specific interpretation
impossible.
Conceptual Interpretation: The extent of meter use in a given social entity is an
indicator of second order resource application and can possibly be related to sustainable
water service management. Additional research needs to be done in order to substantiate
(or refute) this hypothesis.
Management Interpretation: As suggested in the previous Management Interpretation
(Question 5 of Part E: Accessibility), it can be assumed that metering and billing is a
preferred long-term goal for sustainable water service provision. Additional research will
have to be done to verify this recommendation however. A distinct problem seems to
exist at the George-Lilanda study site, so this is being flagged for management attention.
The research has shown that although there is a high level of satisfaction with the service
quality at George-Lilanda (Question 7 of Part A: Pricing), and a high level of public
awareness that there is a water conservation strategy (Question 2 of Part C: Education),
there is also a low level of awareness amongst water service providers that such a strategy
exists (Question 5 of Part D: Pricing). The qualitative data yield also reveals a growing
negative perception against the JICA project (Appendix “E2”). The combination of these
facts suggests that a policy-related problem exists, so the recommendation is that
management should consider reviewing the duration of water availability at the George
Complex specifically, as this is the direct cause of dissatisfaction, and is easily rectifiable.

55

Final Report: WARFSA Research Project PJ02/99

YES

100%

100%

100%

100%

CA

GL

0%

0%

100%
75%
50%
25%

NDA
GB

25%

NDA

NDA

NDA

NDA

ML

MD

LK

KL

NDA

0%

NDA

NDA

CC
0%

50%
75%
100%

NO
Question 7: Are there any users outside your water works area?

General Interpretation: It is apparent that a large number of unserviced users exist in
Zambia. The absence of data from Botswana makes the interpretation difficult however.
Conceptual Interpretation: No valid interpretation is possible due to the absence of a
complete data set from Botswana.
Management Interpretation: None.
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Part F: Education (Suppliers)
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Question 1: Are water users sufficiently educated about all of the issues that impact
on the sustainability of the water supply in your area of responsibility?

General Interpretation: The Suppliers perception about the education of Users shows
no specific trend. The small sample size (Table 2) means that this specific finding should
not be seen as being statistically representative. The absence of data from Botswana
exacerbates this problem.
Conceptual Interpretation: No valid interpretation is possible with the available data.
Management Interpretation: The high reading for the Chongwe-Chalimbana study site
suggests that there is a problem there, because the rest of the research findings are that
there is a wide gap between Suppliers and Users, particularly in the ChongweChalimbana area (Appendices “D6” and “E2”). The general finding of this research
project has been that water users are not sufficiently educated about water, and in
particular are dissatisfied with the amount and type of information that the Supplier is
currently providing (Question 8 of Part A: Pricing). Furthermore, the findings in Zambia
specifically are that none of the Suppliers interviewed had any idea of the cost of treating
and reticulating water (Appendix “E2”). The fact that Users are generally unaware of the
existence of a water conservation strategy in their area (Question 2 of Part C: Education),
with the notable exception of George-Lilanda (refer to the recommendation made under
Question 6 of Part E: Accessibility), indicates a gap in communication. This suggests that
an education programme should be developed as part of an overall communications
strategy, in which both the Suppliers and Users should be targeted.
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Question 4: Is there community consultation regarding aspects of water supply that
affect users directly?
General Interpretation: The findings for this question are at direct odds with the
qualitative research results for all eight study sites in both countries (Appendices “C1b”,
“C2b”, “E1” and “E2”). The small size of the “Suppliers” sample (Table 2) suggests that
the results of the “Users” poll should be given more weight. Consequently it seems
evident that a major gap exists between Supplier perceptions and public perceptions
about the level of consultation.
Conceptual Interpretation: No valid interpretation is possible with the limited data
available.
Management Interpretation: This result strengthens the general recommendation that
management should consider developing a communication strategy in order to bridge the
gap between the water utility and the public that they serve. The research findings at
some sites suggest that if left unattended, public support for government legitimacy, and a
potential political backlash, can be anticipated.
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Question 5(a): Is this relationship healthy in your opinion?
General Interpretation: The overall research findings are that there is a gap in
perception between the Supplier and User regarding the status of the relationship between
the two stakeholders. The response to this specific question by the Suppliers suggests an
overly optimistic view of the general health of that relationship. The small sample size
(Table 2), combined with the fact that the data set is incomplete, therefore suggests that
the Users perceptions should be taken as being more statistically representative. This
means that the relationship is not as healthy as portrayed above.
Conceptual Interpretation: No valid interpretation is possible due to the incomplete
data set and small sample size.
Management Interpretation: The general recommendation that management should
consider developing a communications strategy in order to bridge the gap between the
water service provider and the general public holds sway. This is supported by the
qualitative results presented in Appendices “C2a” and “C2b”, as well as the respective
country reports (Appendices “E1” and “E2”).
CONCLUSION AND RECOMMENDATIONS
This research project has resulted in a major data yield, the magnitude of which has been
overwhelming indeed. This has enabled the generation of new knowledge, based on
empirical data and epistemologically sound scientific interpretation. In order to draw the
many loose ends together, this section of the report will concentrate of four main issues:
•

Testing of the original three hypotheses that formed the starting point for this
research project, in order to assess their validity in light of the empirical findings.
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•

Generation of new hypotheses, having been derived from the data analysis, and
consequently forming the possible foundation of a new understanding of the
dynamics of water service management, water conservation (WDM) and
institutional development in industrializing countries.

•

Evaluation of the model that was presented in Figure 6, in order to develop it
further by unpacking the internal dynamics of the respective components.

•

Evaluation of the methodological approaches used to collect data, in order to
capture the lessons learned, and thus serve as a guide for possible future research.

Testing of Original Hypotheses
There were three hypotheses that guided this research project. Each can now be tested
against the data yield.

Research Question # 1
What social factors can be identified in Southern Africa that result in support for,
or hostility towards, local government attempts to manage water demand?
Hypothesis # 1
There are a number of social factors, known generically as 'adaptive capacity', that
either act in support or in mitigation of, efforts made by government in the form of
WDM policies.

Findings: The social factors comprising ‘adaptive capacity’ are complex indeed. The
research findings are encouraging however.
One of the strong elements that emerged from the whole project is the major
communication gap that exists between water service providers and the consuming public
that they serve. This trend is found at all eight study sites. This lack of communication
by the technocratic elites has resulted in a lower level of support for water conservation
strategies than would otherwise be expected. This is confirmed by the qualitative
findings that most people regard water as a scarce resource, most of the under-serviced
people show a high willingness to pay for water if it is made more accessible and
convenient, and the low level of fatalism evident across the entire study area. Fatalism, or
the belief that some deity is in charge and therefore the whole issue of sustainable water
resource management is out of the hands of mere mortals, is found in places like Yemen
(Lichtenthäler, 1996; Lichtenthäler & Turton, 1999), where it impacts negatively on the
generation of policies. This impediment is not found to any large extent at any of the
study sites.
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There is a high level of support for metered water connections, and some indications that
they are regarded as being a status symbol. There is also a high rate of payment being
shown by people who are billed (and therefore metered). This suggests that people want
to be in control of their own lives and consequently support policies that empower them
with knowledge. Significantly, where meters are in place, there is a higher level of trust
for the water charges being levied and consequently a greater degree of legitimacy for
the policy. This can potentially be explained by the sense of inequity that is being
experienced by the water using public in poor communities. The research has shown that
the public perception under such conditions is that the Water Utility is powerful, whereas
the water consuming public is weak. The act of metering is seen as a way to level the
playing field and is consequently desirable. It is possible that meters will break down the
“them” versus “us” sentiment that tends to pervade such study sites. Additional research
is needed in order to verify this observation.
There is some evidence of growing anger where water service provision is bad. This is
evident in Chongwe-Chalimbana where acts of civil disobedience are starting to be
manifest. The negative spiral of underdevelopment is also evident at that study site where
water scarcity is resulting in desiccation of the landscape, and consequently unleashing a
complex web of social and environmental interactions, which are increasing the conflict
potential and delegitimizing government in the process. Current indications are that if
left unchecked, an exponential reaction can be expected from the disenchanted
community, who may start to manifest their anger in the form of direct political action.
A similar trend may be evident in Kalomo where low levels of service delivery and high
levels of discontentment with charges being levied are manifest. Corruption is also a
factor that is delegitimizing the water service provision efforts in Kalomo. Additional
research at these specific study sites may yield deeper knowledge of these complex
dynamics.
Significantly, where there is a high level of infrastructural development (in a relative
sense), but a low level of community involvement, there is also strong evidence that
discontentment will increase with a possible political backlash. This is the case in
George Complex, where JICA has constructed a sophisticated water treatment and
reticulation system, but where lack of community involvement is resulting in high levels
of reliance on alternative contaminated water sources such as shallow wells and scoop
holes. Left unattended, the JICA project represents a classic example of a good
development project going wrong, because the people it is intended to serve are
withholding legitimacy. Ironically, a small adjustment in policy and a greater degree of
community involvement would rectify this situation, and turn the dynamics around.
Significantly, such policy changes are second-order intensive, so in the absence of such
institutional adaptive capacity, the George Complex site remains an interesting case study
that will yield valuable insight into the social dynamics of legitimacy.
Finally, an interesting and unanticipated phenomenon has been discovered during this
research project. Tentative conclusions are that there is a distinct difference between
“institutional adaptive capacity” and “social adaptive capacity”, but both are linked.
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The data from some study sites in Zambia shows that individual level “social adaptive
capacity” is highest where there is an apparently low level of “institutional adaptive
capacity”. For example in George Complex, the management system is rigid and water
delivery is confined to short periods of time daily. This forces people to adapt by falling
back onto a reliance of highly contaminated shallow wells and scoop holes, with dire
health consequences, (particularly for marginalized people such as the elderly, the sick,
the unemployed or the very young), despite the existence of a well engineered and robust
water treatment and reticulation system. In Chongwe-Chalimbana, low levels of service
delivery have forced individuals to adapt by seeking alternative supplies from shallow
wells, boreholes and rivers. The opposite is true in Gaborone, where there is low reliance
on alternative supplies in the face of a reliable primary source of water and what appears
to be an adaptive institution. This nuance could be unraveled further in follow-up
research projects.

Research Question # 2
How can one best disaggregate the various aspects that are relevant to any
profound understanding of WDM in a Southern African cultural setting?
Hypothesis # 2
There are three distinct aspects relevant to any profound understanding of WDM.
(A) The 'institutional component' comprises financial and intellectual capital
working in tandem with the decision-making processes to produce a range of
alternative solutions by technocratic elites.
(B) The 'social component' comprises the normative elements of society acting in
tandem with other social factors that result in the willingness and ability of the
social entity to accept these technocratic solutions as being both reasonable and
legitimate.
(C) The 'communication component' comprises various elements such as
consultation, feedback and support (or opposition) between the institutional and
social component that functions in a dynamic fashion.

Findings: The results of the research project indicate that this hypothesis is valid, but
overly simplistic.
The ‘institutional component’ can be seen as being a vertical hierarchy of interactions.
One of the core functions of this component is the generation and processing of data
on which management decisions can be made. In Botswana, there are strong indications
that the formal institutions have this capacity. Even rural standpipes are metered for
example, and in general there is a higher level of billing based on meter readings than in
Zambia. Botswana consequently seems to be best described by the concept of
“Structurally Induced Relative Water Abundance” (SIRWA) as suggested by other
components of this overall project (see Leather, 2001; Turton & Warner, 2002; & Turton
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2002a). There is also evidence to suggest that the conclusion by Brooks et al., (2002:11)
that a research capacity is a fundamental part of the ‘institutional component’ is valid,
because the capacity to generate effective management solutions is dependent on data
that is processed through the research endeavor. Consequently, a country like Zambia,
which has a high level of water availability, but is unable to translate that into economic
growth and social development, can best be categorized as “Structurally Induced Relative
Water Scarcity” (SIRWS), because of its inherent scarcity of second-order resources (see
Leather, 2001; Turton & Warner, 2002; & Turton 2002a).
Another core function of the ‘institutional component’ is the capacity to generate a
sustained cash flow. In Botswana this is evident, again lending credence to the hypothesis
that second-order resources determine the outcome (Allan, 2000, 322-325; Leather, 2001;
Turton & Warner, 2002), because the institutional arrangements are able to generate data
on water use, translate that into a set of accounts and then collect the revenue from the
public. Interestingly, in Botswana where the highest degree of formal institutional
development is evident, there is also the lowest level of reliance on alternative sources
of water, and the lowest level of knowledge about the true cost of supplying water. This
suggests that as formal institutions develop and become more sophisticated, the water
user becomes increasingly remote from the source of supply and consequently ignorant
about what it takes to make water services sustainable. This places a greater need on
communication between suppliers and users as formal institutions develop and informal
institutions decline.
The ‘social component’ can also be seen as being a vertical hierarchy of interactions
within the specific community being served. In homogenous communities found in
underdeveloped areas, there is a high degree of social cohesion and traditional
leadership structures play a major role in forming public opinion. This is evident for
example in Letlhakeng, where recourse to the social institution known as a Kgotla is
common. There are other key gatekeepers that have been identified in this project. In
Zambia the Tap Leaders play an important role in disseminating information and
therefore in legitimizing issues such as pricing or other water conservation policies.
People staffing pay points also act as an interface between Suppliers and Users. Village
Water Committees are an important institution within the ‘social component’ that
tends to have a high level of legitimacy, because it consists of local leaders who tend to
articulate the interests of, and are also directly accountable to, the constituency that
they represent. An interesting empirical example of water-related division within a given
community is found at the Chainda-Avondale study site. Two separate water service
providers serve one community. Each service provider has different hardware, different
pricing structures and different payment systems, which has introduced a source of
division into a community that one would expect, would be otherwise more united. This
tendency should be researched further in order to develop more knowledge on this
phenomenon.
The ‘communication component’ is dynamic and complex. Data from all eight research
sites has shown that communication between the water service provider and water user
is bad in both countries, but worst in Zambia. Similarly, the research has shown that the
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public has a high knowledge that water is scarce and consequently costs money,
particularly in areas where service provision is minimal. The research has also shown that
the public is mostly unaware of the existence of a formal water conservation strategy.
There is a high level of support for such a strategy if it were to be developed and
communicated. In fact, qualitative data suggests that the consuming public expects such
conservation strategies to be developed by government, so where they are not
forthcoming, government is seen to be failing in one of its key functional areas of
responsibility. Finally, it has been noted that as formal institutions develop in complexity,
there is an increased need for effective communications with the consuming public if
legitimacy is to be maintained, because formal institutions tend to replace informal
institutions over time, but the legitimacy of the latter tends to get lost in the process. This
can become the subject of a separate research programme in its own right, because the
importance of the phenomenon is high in developing countries such as those found in the
SADC region.

Research Question # 3
How can Ohlsson's (1999) concept of 'adaptive capacity' be operationalized in a
Southern African context?
Hypothesis # 3
Ohlsson's (1999) concept of 'adaptive capacity' can be operationalized as being the
way that a decision-making entity incorporates social norms, aspirations and
support (or opposition) into WDM policies.

Findings: The research findings are the way that decision-making elites incorporate
social norms, aspirations and public support into their policies is low across the entire
study area. In fact, formal water providing institutions in the study area tend to be elitist
and highly centralized, making them distant and somewhat removed from the public
that they serve. This is caused primarily by the lack of communication between the water
service providers and their respective consuming publics. There are strong indications
that public support for water conservation policies is currently low, but there is a high
potential for that support. In fact, the research has shown that a well articulated social
norm is the acceptance that water is scarce at all eight study sites, and consequently in
need of conservation. As a result of this, there is a strong possibility that improved
communications will translate into higher levels of legitimacy for government and a
strong support from the public for water conservation. There is also no empirical
evidence to support a commonly held belief, which is often articulated by water service
professionals, that water is a free gift from God, meaning that it cannot be given a
monetary value.
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The research has shown that there are two distinct forms of ‘adaptive capacity’ however.
•

Personal “social adaptive capacity” is found at the level of the individual in
society. This embraces the range of coping strategies that they have developed in
order to deal with the consequences of water scarcity.

•

“Institutional adaptive capacity” is found at a level of society higher than the
individual, but not necessarily only at the level of the government or local
authority. There is some evidence to suggest that water management institutions
found in local communities (informal institutions) tend to have a high level of
inherent legitimacy, whereas similar institutions that have been created by
government (formal institutions) tend to have a lower level of inherent legitimacy.

As a result of these two distinct forms of ‘adaptive capacity’, evidence from the research
project suggests that an inverse relationship exists between the two forms.
•

A high level of “social adaptive capacity” is found at the level of the individual,
specifically where there is a low level of “institutional adaptive capacity”, and
where formal institutions are ineffective and non-responsive to the actual needs of
the individual. Under such conditions, informal institutions are likely to be more
intact because they service a specific social need.

•

A low level of “social adaptive capacity” is found at the level of the individual
where there is a high level of “institutional adaptive capacity”, and where formal
institutions are effective in meeting the needs of the individual. Under such
circumstances, informal institutions are unlikely to exist, because there is a
limited role that they are needed for.

This discovery is closely related to Homer-Dixon’s (1994; 2000) two distinct concepts of
“ingenuity”.
•

Informal institutions, or those with a closer relationship to the communities that
they serve, tend to be more “social ingenuity” in structure and orientation. This
is what gives them the higher level of legitimacy that they seem to exhibit. This is
why so many development projects are focused on stimulating technical
competence through local institutions such as Village Water Management
Committees.

•

Formal institutions, or those with a closer relationship to government, tend to
be more “technical ingenuity” in structure and orientation. This is what makes
them able to manage the technical problems that form their core business focus
(such as water service provision), but it is also what makes them tend to be elitist
with a lower level of inherent legitimacy. This is why more development projects
should be focused on stimulating the social interaction aspects of formal
government structures, thereby encouraging “good governance”.
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Generation of New Hypotheses
A number of new hypotheses have been generated as a result of the research project.
Many of these were unknown at the start of the project, and consequently represent a
major development in new knowledge. Once generated, many of these hypotheses seem
to be intuitively correct and self-evident, but the only difference is that now we can
ascribe a higher degree of epistemological veracity to them, given the fact that they have
emerged from a large sample of empirically-derived data. These hypotheses can form the
foundation of new research projects, and can also be used to guide water service
managers in their decision-making process:
Hypothesis # 1: Standpipe use is not necessarily an indicator of low water quality or low
levels of service satisfaction among the consuming public. This relates to Hypothesis # 8.
Hypothesis # 2: Standpipe use can be used as a broad indicator of second-order resource
deployment in a given social entity. In this regard, a high level of standpipe use indicates
a low institutional capacity to service the community by individually metered
connections.
Hypothesis # 3: The number of metered connections in a given social entity is a good
indicator of second-order resource deployment. In this regard, a high level of metering
indicates a high level of institutional capacity to capture and manage data that is needed
for the development of management solutions and consequently “institutional adaptive
capacity”. There is a linkage with Hypothesis # 5, 23, 24 & 25.
Hypothesis # 4: Reliance on alternative sources of water supply is a good indicator of
second-order resource deployment in a given social entity. In this regard a low level of
reliance on alternative sources of supply indicates a high level of reliability of the
primary water service provider, and consequently a higher level of institutional capacity.
There is a linkage with Hypothesis # 26.
Hypothesis # 5: The level of billing is a good indicator of second-order resource
deployment within a given social entity. In this regard a high level of billing implies a
high level of capacity to capture and process data on which management decisions can
be taken, and also a higher level of cost recovery and consequently sustainability. There
is a linkage with Hypothesis # 3, 23, 24 & 25.
Hypothesis # 6: The willingness to pay (WTP) for water is inversely proportional to the
availability of that water in a given social entity. In this regard, a high WTP is an
indicator of a second-order scarcity, because such a scarcity is associated with a low level
of adequate service delivery.
Hypothesis # 7: Perceptions of service reliability are a good indicator of second-order
resource deployment in a given social entity. In this regard, a high perception of
reliability is an indicator of satisfactory service provision. Additional research needs to
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be done in order to formulate guidelines for high and low values if such an indicator is
ever to be used.
Hypothesis # 8: Perceptions of water quality have no general value as indicators of
second-order resource availability. This relates to Hypothesis # 1.
Hypothesis # 9: The flow of information from decision-making elites and consumers is a
good indicator of second-order resource deployment in a given social entity. In this
regard, the flow of information is an indicator of the capacity to process data and also the
capacity to generate support for changes in water conservation strategies. Under
conditions of second-order resource abundance, the indicator of effective communication
is the level of public support for WDM or water conservation policy. There is a linkage to
Hypothesis # 11, 17, 18, 19, 20, 21, 22, 23, 24, 25 & 30.
Hypothesis # 10: A high perception that water service provision costs money is possibly
correlated to low levels of water service delivery in a given social entity. In this regard, a
high perception of cost can be an indicator of second-order scarcity because the
opportunity cost of water retrieval is high. This needs additional research in order to
validate or refine. There is a linkage to Hypothesis # 21.
Hypothesis # 11: Public support for water conservation strategies is likely to be higher
in areas that are serviced by meters and that are regularly billed. In this regard, the higher
level of billing implies a higher level of communication between suppliers and users, and
the higher level of metering implies a higher level of legitimacy and trust between
suppliers and users. There is a linkage to Hypothesis # 9, 18, 19, 20, 21, 22, 23, 24 & 30.
Hypothesis # 12: The relative scarcity (or abundance) of second-order resources tends to
be the determining factor. In this regard, the existence of sufficient second-order
resources enables data to be captured and processed, and consequently stimulates
“institutional adaptive capacity” by generating viable alternative strategies with which to
manage water scarcity in a sustainable fashion. There is a linkage with Hypothesis # 15,
17, 24, 25, 26 & 30.
Hypothesis # 13: The concept of “Structurally Induced Relative Water Scarcity”
(SIRWS) is valid for Zambia, because high levels of precipitation and high levels of
potential water resource availability per capita, cannot be translated into high levels of
economic growth or social development because of the scarcity of second-order
resources that inhibits “institutional adaptive capacity”. There is a linkage with
Hypothesis # 15.
Hypothesis # 14: The concept of “Structurally Induced Relative Water Abundance”
(SIRWA) is valid for Botswana, because low levels of precipitation and potential water
resource availability per capita, are not an inhibiting factor in generating high levels of
economic growth or social development, because the relative abundance of secondorder resources stimulates “institutional adaptive capacity”.
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Hypothesis #15: An indicator for SIRWS is the number of food gardens in existence
within a given social entity. In this regard, the coexistence of high levels of precipitation
and high levels of poverty, are not translated into food garden cultivation as a result of
second-order resource scarcities, even though such food gardens would improve
household food security. There is a linkage with Hypothesis # 12 & 13.
Hypothesis #16: Awareness of the cost of water is generally inversely proportional to the
level of service provision. In this regard, a high awareness of water cost is found where
people are poor and are forced to pay for water as they draw it, whereas a low awareness
of the cost of water is found in areas where water services have resulted in people taking
such services for granted. As such it is an indicator of second-order resource deployment.
There is a linkage with Hypothesis # 22.
Hypothesis #17: The development of a water conservation strategy is an indicator of
second-order resource availability in a given institution. In this regard, the development
of such strategies stimulates “institutional adaptive capacity” by allowing incremental
policy adjustments to be made. There is a linkage to Hypothesis # 9, 12 & 25.
Hypothesis #18: Low levels of billing for water services correlates with a low level of
knowledge about what sustainability means. There is a linkage with Hypotheses # 9, 11,
19, 20, 21, 22, 23 & 24.
Hypothesis #19: A high willingness to pay correlates with low levels of knowledge about
what sustainability means. There is a linkage with Hypotheses # 9, 11, 18, 20, 21 & 22.
Hypothesis #20: Low levels of satisfaction with the amount and type of information
being provided by the supplier correlates with low levels of knowledge about what
sustainability means. There is a linkage with Hypothesis # 9, 11, 19, 21, 22, 23, 24 & 25.
Hypothesis # 21: High levels of belief that there is a cost attached to the supply of water
correlates with low levels of knowledge about what sustainability means. There is a
linkage with Hypothesis # 9, 10, 11, 19, 20, 22, 23 & 25.
Hypothesis # 22: Low levels of satisfaction with current levels of accessibility correlates
with low levels of knowledge about what sustainability means. There is a linkage with
Hypothesis # 9, 11, 16, 18, 19, 20, 21 & 23.
Hypothesis #23: Low levels of billing correlates with low levels of information
exchange between Suppliers and Users. There is a linkage with Hypothesis # 3, 5, 9, 11,
18, 20, 21, 22 & 24.
Hypothesis # 24: The ability to manage data flow in order to generate individual bills is
a good indicator of second-order resource deployment. There is a linkage with
Hypothesis # 3, 5, 9, 11, 12, 18, 20, 23 & 25.
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Hypothesis #25: Knowledge of the actual cost of treating and reticulating a given
volume of water by the water service provider is a good indicator of second-order
resource deployment. In this regard a low level of knowledge correlates with a low
institutional capacity to capture and process data. This is a manifestation of data capture,
processing and management, which is a core function of the structural component in the
model under review. There is a linkage with Hypothesis # 3, 5, 9, 12, 17, 20, 21 & 24.
Hypothesis #26: There is an inverse relationship between “social adaptive capacity” and
“institutional adaptive capacity”. In this regard, a high level of adaptation at the level of
the individual is necessary where formal institutions are failing to service the direct needs
of the consuming public. Under these conditions there tends to be a high reliance on
alternative water supplies. There is a linkage with Hypothesis # 12 & 14.
Hypothesis # 27: As formal water supply institutions develop, the users become more
remote from the source of supply and consequently become more dependent on the water
service provider, and therefore less knowledgeable about key issues such as the cost of
water service provision. This places an increased need for adequate communication
between the suppliers and users of water as formal institutions develop in complexity,
and as informal institutions decline. There is a linkage with Hypothesis # 28, 29 & 30.
Hypothesis #28: Informal institutions tend to be “social ingenuity” sufficient but
“technical ingenuity” deficient. Informal institutions consequently tend to have a higher
level of inherent legitimacy because key decision-makers articulate the interests of, and
are directly accountable to, the local community that they represent. There is a linkage
with Hypothesis # 27 & 30.
Hypothesis # 29: Formal institutions tend to be “technical ingenuity” sufficient but
“social ingenuity” deficient. Formal institutions consequently tend to have a lower level
of inherent legitimacy because key decision-makers do not articulate the interests of, and
are not directly accountable to, local communities. There is a linkage with Hypothesis #
27 & 30.
Hypothesis # 30: The natural tendency for water supply institutions to lose popular
legitimacy as they develop from informal to formal institutions, results in the need for
better communication between decision-making elites and the consumers if support is
to be generated for water conservation strategies. This can be seen as being one of the
classic bottlenecks that the “Turning of the Screw Model” illustrates (Ohlsson & Turton,
1999; Ohlsson & Lundqvist, 2000; Turton 2002a; 2002b). There is a linkage with
Hypothesis # 9, 12, 27, 28 & 29.
It must be noted that these hypotheses are all tentative, and that some are likely to be
more valid than others are. The linkage between some variables seems obscure, but such
linkages have been observed when analyzing the data in the project under review. It is
therefore necessary to caution the reader not to regard these hypotheses as having been
validated yet. For those interested in designing new research projects, these hypotheses
can be used as a point of departure in the planning of those projects. Such research would
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be valuable, because it would be creating new knowledge, and is therefore to be
encouraged.
Evaluation of Original Model

B. = Botswana 2002
Z. = Zambia 2002

B.

Zambia 1960 position

Ecological
catastrophe

Standard of Living

It is now possible to return to the original theoretical aspects of the model under review in
order to determine the viability of the respective components. This will help us to develop
a deeper insight into the various elements, and in particular, to unravel the linkages
between individual concepts and variables. As a point of departure, it is instructive to
revisit the Karshenas theory presented as Figures 1(a) to 1(c). The research project
suggests that the two countries in the research area have different development
trajectories as shown in Figure 7.

Z.

Botswana 1960 position
Unsustainable development

Minimum
Malthusian catastrophe
Minimum

Stock of Environmental Resources

Figure 7. The situation regarding water in Botswana and Zambia as suggested by an
evaluation of both the quantitative and qualitative data yielded by the research
project.
It is evident from Figure 7 that both countries are on a drastically different development
trajectory. Botswana started from a low standard of living in the 1960’s, and has shown a
steady improvement in this condition, most notably as the result of the discovery of
diamonds. In fact, Botswana is one African country that has tended to defy the
development trajectories that are often considered the norm for most of the continent.
This rapid economic growth has been translated into a strong need to develop water
resources, with increasingly sophisticated engineering projects such as the North South
Carrier. The result has been a transition into potential unsustainability. While
adjustments to policy have resulted in a change in trajectory, a fully reflexive curve is
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not yet evident, so “natural resource reconstruction” has not yet occurred. The
institutional capacity in Botswana is strong however, so it is possible for “natural
resource reconstruction” to still occur some time in the near future, so in general, the
prognosis for Botswana is good. The major unknown factor is the impact of HIV/AIDS
on institutional capacity and the general economic health of the country. As this was not
within the scope of the study, no predictions can be made with any degree of accuracy.
The development trajectory for Zambia is entirely different however. Starting off from a
generally high standard of living in the 1960’s, Zambia has shown a steady decline over
time. With that decline, the stock of environmental resources has been depleted. An
example of this is found at the Chongwe-Chalimbana research site where landscape
desiccation is limiting livelihood creation and triggering off a host of complex socioenvironmental relationships. Given the low level of institutional capacity in Zambia, the
development trajectory is likely to remain unchanged, meaning that the chances of
“natural resource reconstruction” are remote, all things being equal. It can therefore be
said that Zambia is still in the phase of “resource rundown” as shown in Figure 1(c).
It must be noted that both of these development trajectories are largely theoretical in
nature, and cannot be quantified in terms of hard “numbers” from the overall data yield.
The potential value lies in future conceptual development and in their ability to stimulate
policy-related debate.

Probable future trajectory
Current institutional
bottleneck

Sustainability levels
of social resources

Institutional
Adaptive Capacity

Institutional
Adaptive Capacity

Turning now to the theoretical response curves shown in Figure 2, some conclusions
regarding the potential usefulness of those concepts can be drawn. The results of the
research project are shown in Figure 8. Attention is drawn to the fact that the vertical
axis has been slightly changed to reflect “institutional adaptive capacity”, rather than
the previously used and somewhat cruder concept of “adaptive capacity”, in keeping
with the development of knowledge that has occurred though the current research project.

Sustainability levels of
social resources

Natural Resource Scarcity

Natural Resource Scarcity

Figure 8a: Botswana

Figure 8b: Zambia

Figure 8. Response curves for Botswana and Zambia showing the data yield of the
research project expressed in terms of the core concepts under review.
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The data yield from the research project clearly shows that Botswana has a higher level of
formal institutional development in the water sector. The current institutional
arrangements are “technical ingenuity” (Homer-Dixon, 1994; 2000) sufficient, but “social
ingenuity” deficient at present. This means that a robust water conservation policy exists
in the form of legislation, but the details of this have not been communicated in an
effective enough manner to the water using public, so there is currently a limited
awareness of such policies. This low level of public awareness also means a lower than
expected level of support by the so-called “social component” of the model shown in
Figure 6. As a result of this failure in effective communication, Botswana is
experiencing a temporary institutional bottleneck, which if overcome through
incremental adjustments in policy, can easily be turned around. If so, then the probable
future trajectory for Botswana is likely to be as shown in Figure 8a. This type of
trajectory can consequently be linked with the broader concept of “Structurally
Induced Relative Water Abundance (SIRWA) (Leather, 2001; Turton & Warner, 2002).
This is consistent with Hypothesis # 12 & 14.
The Zambian case is somewhat different however. The data yield has shown that there
are clearly major institutional problems in the Zambian water sector. It can be concluded
that the “institutional adaptive capacity” is low in Zambia, which in turn is being
manifest as a higher level of individual “social adaptive capacity”, specifically in the
form of a high reliance on alternative sources of water supply, in keeping with
Hypothesis # 26. As such, the current Zambian response curve is that shown in Figure 8b.
This type of trajectory can consequently be linked with the broader concept of
“Structurally Induced Relative Water Scarcity” (SIRWS) (Leather, 2001; Turton &
Warner, 2002). This is consistent with Hypothesis # 12 & 13.
This leads us to an evaluation of the model shown in Figure 6. The data yield has shown
that the two countries are at different stages in the journey to “natural resource
reconstruction” and consequently sustainable development. This is shown in Figure 9
overleaf.
The Botswana case is shown in Figure 9(a) where it is evident that “institutional adaptive
capacity” is somewhat higher (Hypothesis # 12 & 14), whereas “social adaptive capacity”
is somewhat lower (Hypothesis # 26) than the comparative country. This combination has
resulted in a stronger water management institutional base (structural component) with a
resultant higher capacity to generate technocratic solutions (Hypothesis # 3, 5, 17 & 24).
The outcome has been a formal water conservation strategy (Hypothesis # 17). The social
component shows a lower level of individual “social adaptive capacity” than the
comparative country. This is in keeping with Hypothesis # 26. Due to the level of formal
institutional development, there is a higher level of metered connection (Hypothesis # 3)
with a greater capacity to generate individual billing (Hypothesis # 24) and a lower
reliance on alternative sources of water (Hypothesis # 4). There is also a higher level of
billing, at least at three of the study sites (Hypothesis # 5) and a lower willingness to pay
(Hypothesis # 6). Public perceptions of service reliability are high (Hypothesis # 7) with a
lower level of understanding that water service delivery costs money (Hypothesis # 10 &
16). As the formal institution has developed, there has tended to be a loss of legitimacy
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(Hypothesis # 30) because it has not yet overcome the “technical ingenuity” dominance
that is inherent to such developments (Hypothesis # 29). The one weakness in the current
formal institutional capacity is related to the loss of intimate contact with the resource by
the consumer as infrastructure is developed and security of supply is improved
(Hypothesis # 27). This has resulted in a temporary institutional bottleneck (Hypothesis #
9), similar to the “Turning of the Screw” model (Ohlsson & Turton, 1999; Ohlsson &
Lundqvist, 2000; Turton, 2002a). There is a low level of communication between
Supplier and User (Hypothesis # 20) so consequently the consuming public has a low
level of knowledge about issues such as the cost of water supply (Hypothesis # 16) and
what sustainability means (Hypothesis # 18, 19 & 20). As a result of this poor
information flow, the Supplier has been unable to generate the degree of support from the
public that is potentially possible (Hypothesis # 9 & 11). This can easily be rectified
however, as the higher level of “institutional adaptive capacity” means that the
necessary communications strategy can be developed once the knowledge about the
bottleneck becomes known to the technocratic elites.

Second-Order
Resource-Base

Figure 9a: Botswana

Figure 9b: Zambia

Figure 9. Schematic representation of the current state of “Natural Resource
Reconstruction” in the research area as depicted by the initial model (Figure 6).
The Zambian case, shown in Figure 9(b), is somewhat different, where a lower level of
“institutional adaptive capacity” is associated with a higher level of “social adaptive
capacity” within society at large (Hypothesis # 12, 13 & 26). In Zambia there is a weaker
institutional base in the formal sense (structural component) with a resultant lower
capacity to generate technocratic solutions (Hypothesis # 3, 5, 17 & 24). The result is the
absence of a formal water demand management or conservation strategy (Hypothesis #
17) and a low level of knowledge amongst the Water Utility employees about the cost of
treating and reticulating water in their respective areas of responsibility (Hypothesis #
25). Due to institutional shortcomings, there is a consequent higher reliance on alternative
sources of supply (Hypothesis # 4), a higher willingness to pay (WTP) (Hypothesis # 6),
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a lower perception of service reliability (Hypothesis # 7) and also a higher level of “social
adaptive capacity” at the individual level (as manifest in the use of scoop holes and
shallow wells) (Hypothesis # 26) than the comparative country. These factors result in a
higher reliance on informal institutions, ranging from shared scoop holes or dependence
on the use of a private standpipe in another persons yard. Zambia also has a lower
number of metered connections (Hypothesis # 3) and a low level of individual billing
(Hypothesis # 5 & 24). Due to the more intimate relationship between the individual user
of water and the source, there is a high understanding of the cost of water (Hypothesis #
10 & 16). Zambia is thus a mixture of formal and informal water supply institutions, with
the informal institutions enjoying a higher level of legitimacy (Hypothesis # 28) but a
lower level of technical capacity. This has resulted in a major institutional bottleneck
(Hypothesis # 9), similar to the “Turning of the Screw” model (Ohlsson & Turton, 1999;
Ohlsson & Lundqvist, 2000; Turton, 2002a) with the resultant generation of drivers of
discontentment that can manifest as social unrest and direct political action. Information
flow between the Suppliers and Users is low (Hypothesis # 9 & 24) so there is a resultant
lower level of support for water conservation strategies (Hypothesis # 11). As a result the
loss of legitimacy that occurs when formal water institutions grow cannot be overcome
(Hypothesis # 30). Given the low level of “institutional adaptive capacity”, this is a
major constraint so increased levels of political backlash are likely, making the
development of an effective communications strategy (Hypothesis # 27) a matter of
considerable urgency. No form of “natural resource reconstruction” is evident and
there are only rudimentary forms of water conservation strategy in existence. The
development in the Zambian water sector is thus unsustainable at present.
It is evident from the research outcome that a number of new concepts have been
developed, or the refinement of older concepts has occurred. Associated with this
development has been a deeper understanding of the relationship between key variables.
Central to this are the following:
•

“Adaptive capacity” clearly has two major generic forms, which can also be
described as being the “second-order locus” in which each form is dominant.
− “Institutional adaptive capacity” is the ability of institutions to respond
appropriately to a change in the social, physical, political or economic
environment in which they are embedded.
− “Social adaptive capacity” is the ability of people to respond appropriately to
a change in the social, physical, political or economic environment in which
they are embedded.

•

The two forms of “ingenuity” (Homer-Dixon, 1994; 2000) are manifest in two
distinct forms of institution in the Southern African water sector.
− “Social ingenuity” tends to be the dominant form found in more informal
social institutions. These can range from individual people sharing an
alternative water source such as a scoop hole, shallow well or a private

74

Final Report: WARFSA Research Project PJ02/99
standpipe through Tap Leaders to more structured Village Water Management
Committees. These institutions tend to have high levels of inherent legitimacy
because the key people occupying gate-keeping positions are close to their
respective constituencies and as such are directly accountable to them.
Conversely, they tend to be weak when it comes to developing technical
solutions to water management problems, so they function in a part of the
spectrum closest to the level of the individual. “Social adaptive capacity”
seems to be the most appropriate form of “adaptive capacity” with which to
describe these dynamics.
− “Technical ingenuity” tends to be the dominant form found in more formal
institutions. As such they tend to be linked with government and are thus
furthest away from the level of the individual and closest to the level of the
state. These institutions tend to lack natural legitimacy because of their degree
of remoteness from the public that they serve, so consequently a higher level
of communication is needed if support is to be generated for technocratic
solutions such as water conservation strategies. “Institutional adaptive
capacity” seems to be the most appropriate form of “adaptive capacity” with
which to describe these dynamics.
Some of these concepts are new, being either a direct product of the research project, or
the result of a refinement of older concepts through the research process, and the general
relationship that they seem to have with each other has been captured in the form of
Hypothesis # 26. Central to these concepts is a redefinition, or at least a refinement of,
what we previously understood by the term “second-order resource”. In the context that
has emerged from the research project, what was previously known as “social adaptive
capacity” can now be refined into the two forms - “institutional adaptive capacity” and
“social adaptive capacity” - with each displaying a dominant form of what HomerDixon (1994: 2000) has called “ingenuity”. The nuanced relationship that these concepts
have with one another, as broadly captured in Hypothesis # 26, is shown schematically in
Figure 10. From this it is evident that “institutional adaptive capacity” is the independent
variable in keeping with Hypothesis # 12. Seen in this light, it seems that not only is the
second-order resource the determining factor, but the locus of that resource is also
important. If the second-order locus is dominant within formal institutions, then it is
the adaptive behavior of those institutions, as they grow in complexity in response to
the challenges outside of their direct field of engineering competence, which
determines the final outcome. This is what makes some institutions more responsive
than others to the needs of the public that they serve. Adaptive institutions are
therefore necessary as the economy of a developing country grows. The success of
those adaptations depends on a number of interceding variables such as the ability to
meter connections (Hypothesis # 3), the ability to generate a sustainable cash flow
(Hypothesis # 5), the ability to generate an appropriate series of technical solutions such
as a water conservation strategy (Hypothesis # 17) and the ability to solicit public support
(Hypothesis # 9, 27 & 30). The relative scarcity (or abundance) of second-order
resources, particularly when located in formal institutions, is the key variable for
sustainable development to occur. This is offered as a refinement of the work by Barbier
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& Homer-Dixon (1996:7), where they have shown that resource depletion in poor
economies may have their most adverse effect, not by directly constraining growth, but
by directly affecting the potential of those economies to innovate and adapt. The current
research concludes therefore that the failure of formal institutions in developing
countries to adapt is a specific form of second-order resource scarcity - namely a low
level of “institutional adaptive capacity” - that in turn inhibits innovation in the
broader economy. These concepts are related to each other as shown schematically in
Figure 10.

Second-Order Locus

Independent
Variable
in
industrialized
economies

Formal Institutions
e.g. Water Utility
Company

Informal Institutions
e.g. Village Water
Committee

Institutional
Adaptive Capacity

Social Adaptive
Capacity

If

Then

High

Low

Low

High

Technical

Social

Dependent
Variable
in
industrialized
economies

Dominant form of “Ingenuity” or Second-Order
Resource as an Institutional Foundation
Figure 10. Schematic rendition of Hypothesis # 26 showing the Second-Order Locus,
dominant form of Second-Order Resource such as “Ingenuity”, and the
fundamental relationship between the key variables.
This leaves one remaining task to finish. The research has shown that second-order
resources tend to be the determining factor, and this has now been encapsulated formally
in Hypothesis # 12. In addition to this, the research has shown that there are two distinct
forms of second-order resource in what was previously called “social adaptive capacity”.
This has been refined into either “institutional adaptive capacity” (most commonly found
in formal institutions), which has now been described as the “second-order locus” in
which “technical ingenuity” (Homer-Dixon, 2000) is the dominant form (Hypothesis #
29); or “social adaptive capacity” (most commonly found in informal institutions), which
has now been described as the “second order locus” in which “social ingenuity” (HomerDixon, 2000) is the dominant form (Hypothesis # 28). Furthermore, it has been shown
that an inverse relationship exists between “social adaptive capacity” and “institutional
adaptive capacity”, which has now been formalized in Hypothesis # 26 and shown in
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Figure 10. What remains therefore is to unravel the linkages between “institutional
adaptive capacity” and “social adaptive capacity” in order to determine which of the two
is the independent variable, and what range of interceding and dependent variables can be
derived in support of the thirty new hypotheses that have been developed. Other
researchers can now test their validity at new research sites, as a contribution to the water
service management knowledge-base in Southern Africa. The way that the author
understands these linkages is shown schematically in Figure 11.

Interceding
Variables

Independent
Variable
If
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Core
Problem
Local
Water
Scarcity

Institutional
Adaptive
Capacity
(IAC)

If
Low

Dependent
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- High data processing
capacity.
- Institutional
‘learning’.
- Institutionalized
conflict resolution.
- High legitimacy.
- Economic growth.
- Social development.

- Low dependence on SAC.
- Limited need for informal
institutions.
- Low dependence on
alternative water sources.
- Low conflict potential.
- High levels of metering.
- High billing capacity.
- Sustainable cash flow.
- Good information flow.

- No WC/WDM policy.
- Low data processing
capacity.
- No institutional
learning.
- No institutionalized
conflict resolution.
- Low legitimacy.
- Economic stagnation.
- Social disruption.

- High dependence on SAC.
- Strong need for informal
institutions.
- High dependence on
alternative water sources.
- High conflict potential.
- Low levels of metering.
- Low billing capacity.
- Inadequate cash flow.
- Poor information flow.

Figure 11. Schematic representation of the way the author sees the fundamental
relationship between variables in the context of institutional development in the
Southern African water sector.
It is apparent that the one independent variable is “institutional adaptive capacity” (IAC),
at least within industrialized economies. This may be different in non-industrialized
economies, and the difference in fundamental relationships between this one independent
variable, and a wide range of interceding and dependent variables, is the veritable engine
room that drives institutional dynamics. If there are different levels of adaptive capacity
within formal institutions, then a range of institutional responses can occur. Some of
these have been shown as interceding variables in Figure 11, attempting to map out the
key variables that have become apparent in this specific research project, and which have
been formally captured in the thirty new hypotheses. So for example, a formal institution
with a high level of IAC, is likely to be able to develop a more sophisticated water
conservation or water demand management strategy because of the greater capacity to
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process data, which in turn means that a higher degree of institutionalized learning takes
place. It is this institutional learning that is a central feature of highly adaptive
institutions; because perceptions by decision-making elites about the core problem
being managed are changed as a direct result of this institutionalized learning process.
Adaptive institutions learn, whereas non-adaptive institutions do not. This is the heart of
the matter. Similarly, adaptive institutions are more likely to have an institutionalized
form of conflict resolution capability, thereby preventing an erosion of legitimacy. This
in turn results in more economic growth potential and a higher capacity for social
development. These conditions are all manifestations of Structurally Induced Relative
Water Abundance (SIRWA), which can also be used as indicators for sustainable
development.
The outcomes of these institutional processes (shown as interceding variables) are the
different manifestations presented as dependent variables. Thus a highly adaptive
institution is likely to result in a lower dependence on individual level “social adaptive
capacity” (SAC), with a lower need for informal institutions such as Tap Leaders or
Village Water Committees. In addition to this, a lower dependence on alternate water
sources will be evident in society at large, along with a lower conflict potential. Higher
levels of metering and billing will also be manifest, which enables a better information
flow to be generated between Supplier and User, with this all translating into a more
sustainable cash flow and consequently a more stable water management institution.
The opposite is likely to hold true for water management institutions with a low inherent
IAC level. Under such conditions, poor policy formulation is likely to be the norm,
largely because of the low data management capacity inherent in non-adaptive
institutions. This in turn means a limited capacity for institutional learning and the
stunted development of formal conflict resolution mechanisms. The likely result is a
spiral of economic stagnation, social disruption and long-term political decay. The
combined outcomes of these institutional processes are likely to be manifest as a higher
dependence on SAC at the level of the individual, with a stronger reliance on informal
institutions and a higher dependence on alternative sources of water such as scoop holes
and shallow wells. This has an inherently higher conflict potential because consumer
grievances are not dealt with in a satisfactory manner, allowing tension to build up in
society, thereby eroding the legitimacy base of government structures. Other
manifestations are likely to be lower levels of individual metering and billing for water, a
poor information flow and a resultant inadequate cash flow. These conditions are all
manifestations of Structurally Induced Relative Water Scarcity (SIRWS) and are
central to the absence of sustainable development.
From this model it becomes apparent that the one independent variable (Institutional
Adaptive Capacity) results in a wide range of possible outcomes, which are influenced
by a number of interceding variables, most of which are located within the institution
itself. The dependent variables are also linked, with only some of them being related to
“social adaptive capacity” at the individual level, or as found in informal institutions.
“Institutional adaptive capacity” is therefore clearly the independent variable. Finally, it
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must be noted that not all of the thirty hypotheses have been shown in Figure 11, but the
most important have been.
It seems that this level of detailed understanding is what is missing from the Karshenas
model (Allan & Karshenas, 1996). It also seems that the initial concept of “adaptive
capacity” (Ohlsson, 1999) is overly simplistic, and the concept of “ingenuity” (HomerDixon, 2000) is more nuanced than initially anticipated. These improved models may
also be of value for further development of the initial hydropolitical work by Trottier
(1999) in the occupied territories of Palestine, and to the explanation of the Middle East
North Africa (MENA) region by Allan (2000).
Evaluation of Methodological Approaches used for Data Collection
It is now possible to evaluate the methodological issues surrounding the two data
collection approaches used in the hope that future research teams may learn from these
valuable experiences. As noted in the discussion of the methodology used in the Data
Collection Phase, there were two broad approaches being considered. The core problem
being confronted in both countries was the absence of a suitable sample frame in a formal
sense of the word. The approach used in Botswana was to assign one Enumerator to a
specific research site. In places like Gaborone where development has been coordinated
and planned, it was possible to randomize the sample by means of polling every “n’th”
house in a given neighborhood, so a form of stratified cluster sample22 was used. In the
more rural areas where suspicion of outsiders is high, genealogy-based sampling23 was
used instead. With hindsight, it seems as if both were successful. It was more difficult to
ensure the randomization of sampling using the “n’th” house approach, and the fact that
the Enumerator worked alone meant that no easy crosschecking was possible. The
genealogy-based approach worked well in the rural settings, and with hindsight data
collection would not have been possible any other way. The disadvantage of the
Botswana approach was the loneliness of each Enumerator, so morale management
became a necessity, as the rigors and stresses of data collection became apparent over
time. The fact that each separate Enumerator got to know their own areas very well also
meant that they failed to learn more about other areas, so in terms of experience gained
and overall capacity building, this approach was not ideal.
The Zambian approach was different. The entire team of five people (1 LRP and 4
Enumerators) was deployed at each of the four research sites. The core problem here was
the lack of initial trust between the research team and the respondents, but this was
quickly overcome through the efforts at establishing linkages with key gate-keeping
officials24. This process was somewhat drawn out and long-winded, but once the contact
was established and the necessary legitimization received, the team was quickly
welcomed into the community. In fact, one spin-off was the logistical support that was
given by the relevant Ministries. This served to ensure buy-in from Government at an
early stage. The first deployment was difficult as the research team was inexperienced,
22

See Footnote # 17 for more details.
See Footnote # 17 for more details.
24
Refer to Footnote # 18 & 20.
23
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but they rapidly overcame problems such as the determination of sample frames, and
once started, the data collection proceeded rapidly. A definite advantage was the crosslearning that took place, with a problem being experienced by one Enumerator being
solved through discussion with another who had experienced similar problems. The
knowledge-base of questionnaire administration thus grew exponentially as each research
site was completed. Another advantage was the natural crosschecking that occurred. The
whole team also became exposed to different areas and consequently different sets of
issues and factors, which increased the depth of their knowledge.
With hindsight, both approaches worked and each has its own relevant advantage or
disadvantage. On balance, the Zambian approach seemed to be the best in terms of
teambuilding, capacity building and therefore the prognosis for sustainability of the
skills that have been developed after the research project is completed and the Principle
Researcher leaves, is good.
Finally, both teams encountered problems with respect to translation. An example from
Botswana was the lack of a seTswana word for “research”. The nearest lexical equivalent
is the same word used for “investigate”, but within the cultural context of the Batswana,
such a direct translation would mean to “investigate” as in “this is a police investigation”,
which would cause apprehension and increase suspicion in the relatively closed rural
communities. In Zambia there is no local word for “sustainability”, so an explanation had
to be given by the Enumerators, which was exacerbated by the fact that different
languages are spoken at the different research sites. In this case, the fact that the research
team comprised members from different parts of Zambia meant that the appropriate
explanation could be anticipated and given to all the Enumerators before deployment.
Conceptual equivalence25 was chosen at all times and the final results seem to support the
appropriateness of this approach.
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