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Abstract

In keeping with the commitment that the IUCN haststainable development, a series
of scientific studies have been conducted in théewaector. These have focused
specifically on Water Demand Management (WDM), anel all intended to eventually
contribute to the development of a set of guidalifer the development of policy at the
regional level. This paper deals with one of theponents of the overall IUCN process,
which isolated seven strategic issue-areas thdatnegd to be addressed when WDM
policy guidelines are formulated for the whole SABEgion.

These seven issue areas are:
» Acceptance that diversity is the norm.
* The need to focus on institutional development.
» The need to focus on data generation, flow and gemant.
* The impact of the broader socio-economic setting.
» Political will as a key determining factor.
* Windows of opportunity.
* Incremental implementation of WDM as a critical cegs factor.

This paper summarizes the findings of the AnalytRaper that was commissioned under
Phase Il of the IUCN Water Demand Management Pmodga Southern Africa in an
attempt to bring the contents to the attentiorhefwater sector at the regional level.

1. Introduction

The IUCN study entitledWater Demand Management: Towards Developing Efecti
Strategies for Southern AfricgGoldblatt et al., 1999) drew a number of conclusions,
two of which are of direct relevance to this Anadst Paper. The first conclusion was
that, “one of the critical outcomes ... has beenréadization that so far, WDM is not an
intrinsic part of water resource planning and mamnagnt at the national and regional
levels in Southern Africa” (Goldblatt al., 1999:11). The second conclusion was that
“WDM ... needs to be seen within a regional conté@bldblattet al.,1999:19). It is the
intention of this paper to summarize the work twas commissioned by the IUCN as
part of Phase 2 of their WDM Program in Southerno&f by focusing on a basic model



and seven strategic issue areas that were developdte Analytical Paper entitled
“WDM As A Concept and a Policy: Towards the Devetyrof a Set of Guidelines for
Southern Africa (see Turton, 2002a).

2. The Implications of Basin Closure on Water Managment Institutions

Basin closure is a useful concept that is centralur understanding of throblematique

of WDM as both a concept and a policy. A river basith no utilizable outflow of water

is a closed basin (Seckler, 1996). A river basiseisl to be facing closure when all of the
available water has been allocated to some proguattivity and there is no more water
left to be allocated (Svendsen al., 2001:184). This means that issues such as sectoral
water efficiency (SWE) become increasingly impottas basin closure is reached, so
consequently decisions regarding the inter-sectordlintra-sectoral allocative efficiency
of water become relevant. This in turn implies tbampetition increases between users
making the allocative decisions increasingly poitied, particularly when this allocation
is between sovereign states, calling for a robosflict resolution mechanism such as
effective regimes in international river basins rfon, 2002b:13). This differs from the
hydrological definition of the term where a clodeakin is a basin that has an outflow
into internal seas, lakes or other sinks (Westel.,2001:161)Only when a river basin
approaches closure, does WDM start to become relevant, so it is necessary to know
where this threshold is in any given situation if we are to understand WDM as a
concept and a policy more profoundly.

Working on the development of the concept of badosure, and in particular the
changing institutional arrangements that are needestder to manage this condition,
Moldenet al.,(2001:73-87) has developed a useful model (sea&it).
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Figure 1. Phases of river basin development as esaiged by Moldenet al., (2001:77).



This model shows what happens as the water resowitkin a given river basin are
developed for economic use over time. Their ceffityglothesis is that changing patterns
of water use within a given river basin requiredptive institutions” for the sustainable,
equitable and productive management of water ressufMoldenet al., 2001:74). As
the water resources are developed over time, thigutional arrangements needed to
manage those resources change. According to Matah, (2001:77-78) three distinct
phases of institutional development can be isoJatadh associated with a specific level
of resource development, and consequently eachingeea different set of rules,
procedures and management priorities. These thvasep consist of the following:

The Development Phasehis is found in the early stages of river basavelopment.
During this phase, there is no scarcity of natyraticurring water, so the main emphasis
is on developing the resources that exist in natDree to the abundant availability of
water, the laws of economics dictate that it is acicarce good and consequently the
value is relatively lowAs such WDM is not necessary at thistime, and if introduced as

a policy would probably fail. Increasing demand for water results in increased
development of infrastructure such as dams andlipgse This starts to place an
economic cost on water, but in general the econmalige stays low due to its relative
abundance. Institutional priorities at this stage@ntered mainly on engineering-related
issues (First-Order Focus).

The Utilization PhaseThis starts to occur once there has already begmifisant
development of the hydraulic infrastructure. As rsubtere has been considerable
economic cost involved in mobilizing water and gudeeing the assurance of supply to a
given level. In this phase efficiency starts to dree an issue, so the institutional
arrangement changes to adapt to this new managestntement. The institutions tend
to focus on sectoral issues such as the managerherigation projects or the supply of
bulk water to domestic or industrial users. Scgrigtnot yet a major problem, but the
economic cost of water delivery starts to beconwm@cern. Small new infrastructural
projects are also developed as the depletion cappeoaches the available curve, but
these are less attractive and more costly for uarengineering-related reasons, so their
improved vyield is rather limited. In a sense thesroughly like the economic law of
diminishing returnsAt thistime WDM starts to become a management issue, but at best
this is used to buy time before the next stage of infrastructure such as a dam needs to

be devel oped.

The Allocation PhaseThis starts to become relevant as basin closubeiisgy reached,
and depletion approaches the potentially availa@ter curve. This means that there is
limited scope for new infrastructural developmestd,increased efforts need to be made
to increase the productive use of the water. Tlheeasing scarcity of water means that
the economic laws of supply and demand start toad@eand the value of water riséd.
this stage allocative efficiency becomes an issue, with the need to start inter-sectoral
allocation from lower sectoral value users to higher sectoral value users. Managing the
demand for water also starts to become a cenga¢iat this time. The institutional focus
now changes to the allocation of water between @bmg users and sectors, the
resolution of conflict that now becomes endemidimithe river basin, and the regulation



of water supply. Coordination becomes increasinghportant involving significant
transaction costs. The apportionment of water tier@int riparian states becomes a key
issue in international river basins at this time.
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Figure 2. Simplistic model showing transition fromSupply-Sided Phase to Demand
Management Phase within a given river basin (Turton1999a; 2002a; 2002b).

While Moldenet al's.,(2001) model is helpful in showing how institutsdrarrangements
within a given river basin need to change over titndoes not cast enough light on some
important conceptual issues. In order to achiei® #ome additional research work has
been done with the purpose of developing a morepcehnensive model (Turton, 1999a;
Turton & Ohlsson, 1999; Lundqvist & Turton, 2000entral to this work is the need to
understand the various transitions that are intpicthe model that has been developed
by Moldenet al, (2001).

The starting point of this refined model as showifrigure 2 is similar to that of Molden

et al., (2001) (Figure 1), but was developed independeoitiyhat model. The central

need was to understand what social triggers, if, amguld become important for

institutional development as various phases of waesource management were
encountered over time. As such the identificatibrihoesholds would be important, as
these would trigger off a new set of institutionakeds, which if not met, would result in
an increase in conflict potential and a delegitation of the institution. This model is

based on the assumption that it is largely demducafactors that drive the demand for
water in a given river basin. This is representedra“S” curve. There are five important
concepts that are central to this model (Turtorf989 which need to be highlighted.
These are as follows:

* As the demographic base of a given river basin ghsiover time, there is an increase
in the demand for water. In this sense there islasec correlation between



demographic growth and the growth in water dem#sda result, the main curve on
the graph is called the “Demographically-Induced t&aConsumption Curve”
(DIWCC). The word “consumption” is used looselytlre sense that water is used but
not really consumed as one would consume a resdiieceoal, which once ignited
would no longer be available for burning as an gnesource. Water is consumed but
returned to the hydrological cycle in some formedther, either as effluent or as
water vapour. The important aspect is that thisewiatnot readily available for direct
re-use, so in a loose sense it has been consumeshlity effluent can be treated, but
this adds cost and is normally beyond the capaditgost developing countries to do,
resulting in pollution as a significant elementtire depletion of a resource-base.
Lundqvist (1998) has labeled this phenomenon “hgides, which is a manifestation
of a specific - and particularly debilitating - sed-order resource problem for the
developing world in general.

During the early stages of development within theeig river basin, there is an initial
period of water abundance. In this sense the tevaier abundance” means that the
volume of water that is available exceeds the dehfan that water. Under such
conditions, demand is relatively low, water avaliap is relatively high and
consequently water has a low economic value. Thisiin means that the incentive
for the abuse of water is high during the earlgssaof river basin development.

Economic development takes place, very often halveen triggered off by a specific
event such as the discovery of gold on the Witveaéerd (Turton & Meissner, 2000),

which in turn creates a rapid increase in the dehfan water. This forces the

DIWCC upwards, to a point where it crosses thezZomtial line that represents the
volume of water that was available initially. Tlsisecific moment in time is known as
the transition to water scarcity.

Water scarcity exists within the given river baswhen the DIWCC exceeds the
locally available supply of water. The transitianwater scarcity results in the birth
of the hydraulic mission in society, as politicisseek to mobilize water in order to
create a stable infrastructural platform on whiaktufe social and economic
development can be built. Engineers are commisdiavith the task of mobilizing
water by means of the development of hydraulic astiucture. Institutional
development that has been created by the tranddievater scarcity is similar to the
“development” and “utilization” phase of water rasce management depicted in
Molden et al’s., (2001) model. Basin closure is approached, andsilplgseven
reached in this phase of water scarcity. If basoswre is reached, then there is a
strong stimulus to augment supply within the givarer basin by capturing the
resource-base in another river basin by means éB&nThis increases the volume

of water that can be mobilized through human ingenuity, thereby enabling water
supply to continue even after basin closure has been reached. This acts as a primary
stimulus for resource capture, with direct implicas for other downstream riparian
states in shared international river basins. Timgartant element of water resource
management is not evident in Moldeh al's., (2001) model, which presumes that



water is managed within the context of a givenrrivasin with no linkage to other
river basins.

e Continued economic development causes water todidlined to such an extent that
the DIWCC starts to approach, and eventually passesmaximum volume of water
that can be mobilized by supply-sided solutionshsas IBTs. This represents the
transition to water deficit, beyond which no funttiveater can be mobilized without
severe long-term ecological impacts. Under theseditions water can become
securitized as the strategic implications of wagra fundamental component of the
economic growth potential of the state become agpgiTurton, 2001)Lnstitutional
development in this phase is centered on water allocation, conflict resolution and
the management of demand, with specific implications for other riparian &a in
shared international river basins, given the paaénnpact that resource capture has
had on their own resource base.

3. The Concept of Adaptation as a Result of Secor@rder Resources

Molden et al., (2001) have shown that water management institstimust adapt over
time as river basin closure approaches. It theeeb@comes necessary to dwell for a few
moments on the dynamics of this adaptive instingiadevelopment because reality
the problematiqueof WDM as a concept and a policy is tliaits adaptation often does
not occur, which is why WDM is not being widely applied in Southern Africa. Haas
(1983:57) notes that organizations learn and adaptch is accomplished via the
processing of information and the development efitiationalized knowledge. As such,
knowledge creates the basis for cooperation bynithkating complex interconnections
that were not previously understood (Krasner, 1B83: Knowledge is therefore a
function of cooperation, which in turn is the foatidn of adaptation. Institutionalized
knowledge, learning and adaptation are closelyelihkout are also different from each
other. A critical element of both the Molden al., (2001) and Turton (1999a) model is
the central role that adaptation plays within angtitutional arrangement for water
management in a closing river basin. The weaknédsith these models is that they
assume that adaptation will occur, without explagniwhat the specific elements of
adaptation are. This is where the work by Ohlssb®99) becomes highly relevant
(Allan, 2000:323). Ohlsson (1999:5) was initialipncerned about the Malthusian-related
issues of abundance and scarcity, seen within dhéext of natural resources and this
linkage to human populations. Central to Ohlssdi999:23-24) argument is the
existence of three distinct forms of scarcity. haee as follows:

* The scarcity of non-renewable resources such asraig(which generally becomes a
scarcity of environmental space over time).

* The scarcity of renewable resources such as wademlte used for the production of
biomass and food.

* The scarcity of social resources that will be nelellg societies to adapt to changing
levels of renewable and non-renewable resourceisgar



These three forms of resource scarcity lie at tgy Weart of Ohlsson's research work,
and have major significance for explaining and mtaey the institutional adaptation that
is assumed by Moldest al., (2001) and Turton (1999a). It must be noted tloaiad
adaptation - or more accurately stated, the laclkpgropriate social adaptation - is a
central feature of many water-related conflict @ats. This has led Ohlsson (1999:161)
to distinguish between two specific types of reseuhat are relevant to any analysis of
resource scarcity. These are as follows:

* A First-Order Resourcas a natural resource such as minerals, landaater, which
may be scarce or abundantly available. There aretalo distinct types of first-order
natural resource, each with fundamentally diffeh@racteristics:

- Non-Renewable Resourcebave a finite availability, and once depleted
cannot be replaced. One characteristic of theseuress is that they are
consumed, which is an irreversible process. Tylyicabnsumption of these
resources results in a whole series of other pnoblsuch as pollution and
environmental deterioration, so the managementhef resource needs to
factor this in.

- Renewable Resourcesre not depleted and therefore are not consumed.
Consequently, effective management of these ressuman result in
continued economic growth over time. The operatweed therefore becomes
“effective” management, establishing a linkagedgoond-order resources.

* A Second-Order Resourcés a social resource, which may be either scance
abundantly available. More appropriately, it is tieed that is acutely perceived by
societies, administrative organizations and theagars responsible for dealing with
first-order natural resource scarcities, to find societal tools appropriate for dealing
with the social consequences of changing levelwrstforder scarcitiesThe failure
to mobilize the appropriate amount of social resources with which to accomplish
institutional transformation and change must be seen as a special form of resource
scarcity.

Seen in this light, Ohlsson (1999) has identifiaa tdifferent discourses on resource
scarcity, which he presents graphically as showfkigure 3. This work represented a
substantial shift forward in the way that waterorgse management could be explained
and understood, prompting the author to developetl@ncepts a little further (Turton,
1999a; Turton & Ohlsson, 1999; Turton, 2002b). $teting point for this development
was the model that has been presented in Figufé®hlsson’s (1999) work is valid, then
there are essentially three phases to water resource management, and consequently
three specific focal points of water policy, each necessitating a different institutional
arrangement. This has specific relevance to an understandintdpeproblematiqueof
WDM as a concept and policy, making it central e togic of the Analytical Paper
(Turton, 2002a).



Using the same concepts as those inherent in Figutke assumption was made that
water deficit is an unsustainable condition, mule lan overdrawn bank account or
balance of payment deficit in economic terms. Cqueatly, if water demand continues
above the level of water mobilized by supply-sidgetutions, then ecological collapse is
likely. This would become a classic type of thrddhevent, heralding in a non-linear
collapse of economies and the social systems liegt support. To use Homer-Dixon's
(2000:173) terminology, “greater complexity ... anchigher chance of nonlinearities
tend to boost the number of unknown unknowns innéagral, social, and technological
systems around us”. If this condition were to bertad, then any policy choice would
have to involve the decision to re-align the DIW@@h the sustainability level of

engineered water supply. This would change theesbéphe “S” curve, and would split

the water demand curve from the population growttve (Ashton & Haasbroek, 2002).

Conventional Discourse Suggested Parallel Discourse

* Water scarcity <> P Social resource scarcity
(leading to) (leading to)

* Water stress * Social stress
(that requires) (that requires)

* Water resource e Social adaptive capacity
management(in (but also (increasing the)
order to achieve)— " risking)

* Sustainable use of | «——5 | * Sustainability level of social
water resources resources

(defined as the amount of adaptivg
capacityrequired to maintain
societal legitimacyn the face of
social stressaused by water
scarcity).

Figure 3. The parallel discourse of First-Order Natral Resource and Second-Order
Social Resource Scarcity as depicted by Ohlsson @E9164).

4. Discussion

From this analysist becomes evident that there is no single set of policy guidelines that
will be universally valid for the entire Southern African situation. The reason for this is
that policy initiatives are specific to a given g cultural, economic and political
setting. This explains why despite the best ofnitibms, and with the valuable material
support from NGOs such as the IUCN, no set of dinds has been developed. It also
shows the approach that has been outlined in thendent entitled “An Analytical Paper
to Support the Development of WDM Guidelines fag Bouthern African Region” to be
flawed, largely because it is based on the keymapsan that the South African and



Namibian experiences with respect to WDM can béicgaged elsewhere in the region.

This is unlikely to succeed for the host of reastimst have been presented in the
Analytical Paper (Turton, 2002a). This does not mé&a say that the effort is futile

however. Quite the contrary is true. The currer€MNinitiative is valuable because it has
allowed these complex issues to be analyzed, arghiticular, it has allowed for the

sharing of the ideas presented in the AnalyticgelPgTurton, 2002a) to be critically

discussed among water professionals from the edtitghern African Region.

So, if the intention of generating one coherentaggbolicy guidelines is likely to fail,
what can we do to overcome this natural hurdle?

The analysis of the various concepts, theoriesnaodels that have been presented above
suggest that there are seven strategic issue-aremsich a concerted effort should be
made. It is the contention of the author, that bguking on these key issue-areas, the
whole problematiqueof WDM as a concept and a policy can be developad
effectively implemented in Southern Africa. Thessven strategic issue-areas are as
follows:

Strateqgic Issue-Area No. 1: Accept that Diverssytihie Norm As the result of our
deepening understanding of the conceptual differdmetween first and second-order
resources, we can now explain why each countryffisrent and somewhat unique. This
is the fundamental reason why policy options thatkan one setting, are likely to fail in
another. Each country, river basin or catchmerd &igs a different mixture of first and
second-order resources at their disposal. Thisstaotild be recognized and accepted as
the primary point of departure in any future attésrtp develop regional guidelines.

Strateqic Issue-Area No. 2: Focus on Institutiddal’elopment It has been shown that
the key problem in Southern Africa is the generailufe to effectively develop
institutions. This does not mean that there arénatitutions, but rather that institutions
are generally under pressure. The cause of tiieigsing level of complexity that needs
to be managed, and in particular the complexitsiagi from the need to manage demand.
This needs a fundamental change to the so-calletiigan of Perception that forms the
very foundation of institutions as they currentiyste (Turton, 2002a). We have seen that
each country has a different institutional challen§ome countries have primarily a
First-Order Focus (building infrastructure), whereather countries have primarily a
Second-Order Focus (building institutions). Eachihafse has a fundamentally different
logic, rationale and philosophy to it.

Strategic Issue-Area No. 3: Focus on Data Generatitow and Managemenit has
been shown that complexity is a natural outcome nanagement interventions,
particularly with respect to ecosystems. This caxpy needs to be modeled if it is to be
understood. Central to this is the need for dataichvneeds to be generated. This is
particularly true for WDM, where critical data sues water balances, water loss,
payment levels, cost-benefit analyses of altereatigtions and suchlike are of crucial
importance. That data then needs to be manageairia way in order to be processed on
time, accurately and then provided to the reled&aision-maker in a format that can be




understood. It is generally known that data manaygms a weakness in most
developing countries, and Southern Africa is noegtion.

Strateqic Issue-Area No. 4: Focus on the BroadeioS6conomic Settinglt has been
shown that policy decisions do not take place waeuum. Similarly, it has been shown
that complexity results in feedback loops, someitppesand some negative. There is
consequently an intimate linkage between the petieking environment and the
broader socio-economic setting in which it is endsed WDM needs both policy
generation and sanction for non-compliance if tbisucceed. This is unlikely to occur in
a setting where socio-economic development doesafiotv for the generation of
sufficient income streams with which to supporttitnsions, let alone to allow them to
adapt to changing needs. The linkage between poaed second-order resource scarcity
is a fundamental one that needs to be taken cagrezaf if WDM policies are to be
effective.

Strategic Issue-Area No. 5: Focus on Political WBecause water brings privilege, its
allocation in society will always be politicized.sAone commentator has noted, “water
flows [uphill] towards power and money” (ReisneB9B: 296). Politicians seek power
and generally have a short-term focus (about getlected), whereas water resource
managers generally have a long-term focus. Theigailienvironment constrains the
water resource management environment howeverhere tis a distinct difference
between what should be done to manage resourcesnsidy, and what can be done to
manage those resources sustainably (Allan, 200D:1@#de therefore needs to get
political buy-in before WDM policies can becomeblm As long as politicians try to
seek re-election by offering free water to potdntaers, WDM policies will continue to
be undermined.

Strateqgic Issue-Area No. 6: Focus on Windows of @pmity. A well-documented
factor in hydropolitics is what some have callethidematic events” (Hajer, 1996) and
others have called “windows of opportunity” (Kingdo1984; Allan, 2000:190). Its
relevance is that it provides an opportunity faemse public debate on a given issue, and
in general it provides for a narrowing of opiniom @ given issue. Windows of
opportunity allow for changes to be made in watdicy. This is one of the reasons why
water policy reform is never uniform, and generajypears as a series of incremental
adjustments and adaptations rather than sweepigtafhinitiatives. Every effort should
be made to concentrate efforts to reform policyiraes that coincide with emblematic
events. One such opportunity was the Johannesburgm8 (World Summit on
Sustainable Development) during which issues aisebility were examined in detail.

Strategic Issue-Area No. 7: Focus on Incrementgblidations of WDM It has been

shown that institutions are capable of learningd @hat this learning results in a
redefinition of the core problem being managedsTihtrementalism is entirely natural
and is in fact a healthy manifestation as it alldascorrections to be made before the
results become catastrophic. For this reason aitiyative designed to stimulate best
practices and therefore to develop a set of WDMigjuies should harmonize itself with
this natural incrementality rather than seek to enake major effort. In this regard




cognizance can be taken of the different factorsedain the other six strategic issue-
areas, particularly with respect to the differingmbinations of first and second-order
resource availabilities within given countries. §hwill stimulate the development of
sustainable WDM policies, and then encourage tlseachng and adaptation of these
policies to other countries and social settings.

5. Conclusion

The Analytical Paper (Turton, 2002a) showed thataasesult of the dynamics of
complexity, the management of water resources Bygtuia@nsists of a series of
oscillations between First and Second-Order Resgofacal points, which were likened
to the turning of a screw. It was shown that comipfeincreases over time, and that
WDM represents yet another layer of managementishsetiperimposed onto an already
overburdened set of water management institutidfisle the need to manage demand is
a manifestation of increased complexity, a newosebmplexities are introduced as well,
some of which have unintended consequences. Engefgim this is the notion of
different phases of water resource management, tiwithe generic phases having been
identified (the Supply, Demand and Adaptive Phasesch with a fundamentally
different focal point; each representing an indreadevel of complexity; and each
containing a progressively greater degree of palitirisk, thereby introducing the
importance of legitimacy into the overall managetmeguation. Finally, a set of seven
strategic issue-areas were isolated. It is hopatl tthird-party role-players such as the
IUCN and others can use this emerging knowledg®der to select projects where their
impact can be maximized.
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