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1. Introduction

The IUCN study entitledWater Demand Management: Towards Developing Efecti
Strategies for Southern AfritgGoldblattet al., 1999) drew a number of conclusions,
two of which are of direct relevance to this Anadgt Paper. The first conclusion was
that, "one of the critical outcomes ... has beenrélaéization that so far, WDM is not an
intrinsic part of water resource planning and mamnagnt at the national and regional
levels in Southern Africa” (Goldbla#t al., 1999:11). The second conclusion was that
"WDM ... needs to be seen within a regional cont&xdliblattet al.,1999:19). It is the
intention of this paper to expand on these aspggctmeans of developing a model that
can explain why this is so, and hopefully enabletagyain deeper insight into the
underlying problematiqueof WDM as a concept and a policy within the contek a
developing region like Southern Africa. More imgamtly, this paper seeks to lay the
foundation for a common language register and aminiguous set of concepts that can
be of value to water resource planners, managetfsesearchers who are drawn from a
variety of scientific disciplines, and who are aaomfted by a wide range of complex
problems that need to be resolved.

2. Methodological and Epistemological Concerns

Water Demand Management (WDM) is the quintessergiedmple of a complex
multidisciplinary concern within the water sectdhe reasons for this are that a number
of disciplines are needed to effectively understahd process of WDM. These
disciplines each have a different methodologicainftation that is underpinned by a
unique set of philosophies and supported by a Bpeationale and logic. The problem
that is soon encountered is that different concapts words mean different things to
different people, and as a result the whole effjoitkly degenerates into a debate about
interpretations. This is largely sterile as litfgogress can be made under such
circumstances.

Luckily for us we have a way out of the dilemma fimgans of epistemology, which
broadly refers to the science of determining truthother words what we are being
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confronted with is the central notion of what istkr, and how can we ascribe the degree
of truth (or untruth) to any given statement or dasion. For those schooled in the
Natural Sciences, the epistemological basis is rgdgederived from physics and
chemistry, which by their nature seek to break dewify into the smallest possible units
and thereby unlock the relationships of cause #iedtedby means of experimentation and
observation. The epistemological basis of this aggh is generally mathematically-
based and therefore intimately linked with laws @adadigms, and as such tends to be
extremely precise. For those schooled in the So&aiences however, the
epistemological basis is usually derived from otmiurces, with an obvious choice being
truth by definition. As a result this is not basea any ironclad laws, usually defies
mathematical predictability and is often pre-pagathtic. The problem that arises is how
can people, who are schooled in these fundamerd#igrent approaches, work together
in a multidisciplinary environment, on a problematthrequires integration rather than
reductionist thinking, and speak a common languhlageis intelligible to all?

An often-used adage that describes this is "ifaitmot be measured it does not exist".
This raises a number of questions, all of which @rgreat concern to this Analytical
Paper on Water Demand Management:

* What is to be measured?

* How is this to be accomplished?

* What is the best instrument with which to takenimasurements?
* How is this data to be recorded and interpreted?

Let us take a simple example in order to illusttagepoint being made. A thermometer is
a commonly-used instrument that records data aleoyterature. When used on a human
being that appears to be unwell, the thermomettr ts that the temperature of the

patient deviates from the norm, which has beerbéskted by years of experimentation

and is known to be a specific value. Yet what dbesdata actually tell us? Apart from

the fact that the temperature of the patient isvabwr below a known value, which we

consider to be normal, it actually tells us vetsidi In order for the doctor to make an

effective diagnosis, a range of other data is atsded.

This is certainly true with WDM. Here we are comfted with a range of complexity.
What exactly do we mean by WDM? How do we know when are succeeding or
failing? How can we compare one country's perforreawith another? How can we
measure the actual economic cost of water? Whatutalfoe social cost? The
environmental cost? Is water purely an economiad@o@/hat role does culture play in
any given WDM policy? How can legitimacy for anywegn WDM strategy be derived?
How can we measure this intangible dimension? ®tef questions is endless, and we
can rapidly degenerate into a meaningless disaugbat converts energy to heat rather
than light (Ashton, 2001).

It is therefore necessary to state quite unambigjyotnat this Analytical Paper is an
attempt to delve into the epistemological quagrttieg is known to exist around the topic
of WDM. In fact, it is the central assumption ofstipaper that it is precisely this reason



Turton, A.R. 2002. WDM as a Concept and a Policy: Towards thee@pment of a Set of Guidelines for Southern Adric
Commissioned Analytical Paper for the IUCN Wateniaead Management Programme for Southern Africa: @HaBretoria: [UCN.

why no acceptable model of WDM has ever been deeelpand why little consensus
exists on key concepts and definitiolmfis accounts for the fact that while there have
been a plethora of WDM case studies, there is Mdtie in the form of interpretation,
particularly of why certain approaches have succeddvhile others have clearly failed

It must therefore be understood that any study &fW\Ms not a study of absolutes, but
rather a study of ideas, many of which exist agadesof grey rather than as clear-cut
black and white. For example, there is no suchgtlai® only Supply-Sided Management
or Demand-Sided Management of water resourcesrdbér a continuum that ranges
between those two extremes. This Analytical Pap&onsequently about concepts, and
in particular about throwing these concepts outdudtical discussion and constructive
debate. More importantly, this paper is aboutitigkconcepts together in an attempt to
build a simple model, once a degree of consensasbkan reached on the critical
definitions of those concepts. Remember that teamibmeter is unable to tell us that the
patient has cancer, but the thermometer still regaivaluable instrument for the doctor.

3. Review of Literature
3.1 The Changing Water Management Paradigm

There is a strong normative basis that guides éveldpment of management principles
relating to water that has its origin outside of ajiven country. This can loosely be
called the "global water sector”, which derivesstherinciples from a series of norms
and values, some of which are encoded into intemmalt water law, with others being
found as statements from world summits to which yngovernments have added their
specific endorsements. Three issues of importaocant Analytical Paper on WDM
emerge from this, all of which will be dealt with greater detail as the paper develops.
These are as follows:

* The philosophy of science provides the epistemobidiasis on which we understand
the world, and in particular how we determine wisgjood and acceptable from what
is bad and unacceptable. In essence this philos@bhgcience has established
enduring paradigms that are difficult to challeagel change.

* There is a natural propensity towards complexity assult of human development.
* Human ingenuity is a crucial resource in its ovghti

All of this has been manifest in the water sectoraapropensity over the Twentieth
Century to build large dams. It can be said withea@onfidence that the last century was
the era of dam-building, to the extent that todayurd 3,800 krh of freshwater is
withdrawn annually from the worlds lakes, riverslaguifers, which is twice the volume
abstracted just 50-years ago (WCD, 2000:3). In thet World Commission on Dams has
shown that globally, the largest number of damsewsmstructed in the decade of the
'70s, as shown in Figure 1. This was the goldendddupply-Sided Management, or
what some call the “hydraulic mission” period ofteraresource development (Allan,
2000:28-29; Reisner, 1993:112-114; Swyngedouw, 499999b). This is a classic
example of what Homer-Dixon (1994:16; 2000:22)s&kchnical ingenuity”.
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Figure 1. Global Construction of Dams by Decade (D®-2000) (WCD, 2000:9).
The Industrial Modernity and Reflexive Modernity Er a are clearly evident.

Two questions need to be posed at this stage &rihgtical Paper:

e Why did dam construction take off in the 1950's?e Ténswer to this is the
development of technology, with Hoover Dam being finst of the so-called "big
ones" that effectively solved the technological jeons relating to large dam
construction.

* Why was there a sharp attenuation in dam constmuétfter the 1970's? The answer
to this is more complex, but is generally relatedvhat has now become known as
"reflexivity” (Giddens, 1990). Reflexivity has iteots in a number of historic events,
the most notable of which was the space explorat@t occurred in the 1960's,
which sent back startling images of planet Ear#iled by this relatively thin mantle
of life-supporting atmosphere, floating as it warethe infinite vastness of lifeless
space. For the first time the interconnectednesslloecosystems were seen in
dramatic images that could be understood by theageeperson. The powerful and
enduring notion of "Spaceship Earth" started to rgmen the public discourse. This
stimulated a strong intellectual response, one lutkvwas encapsulated in the Club
of Rome's now famous document entitled "The Lirtot&srowth”, another being the
equally famous "Blueprint for Survival" that washtished by The Ecologist, both in
the early 1970's (Turton, 2000a:135; Eckersley, 71BB-12). For the first time
development was seen as having limitations to @ homans became aware of
environmental degradation as a potential thredhéovery existence of life on Earth
as we currently know it.
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This in turn raises yet another fundamental questioreflexivity is so important to the
water sector, how exactly does it relate to WDM?

Reflexivity is said to exist when a given sociabgping becomes concerned with the
undesirable and unintended consequences of th@wonac(Giddens, 1990), such as
environmental degradation caused by industriabratand actively seek to limit those
consequences by developing coherent strategiep@iuies to effect this desire (Turton,

2000b). Stated briefly, Giddens (1984; 1990) hawchdhat there are various periods of
human development. The early period was callechprdernity, which was followed by

an era of industrial modernity after the industriedolution occurred. Once technology
had advanced to such an extent that humans becavaee aof the unintended

consequences of their actions, then the perioceftéxive modernity was born. Other
authors such as Goldblatt (1996) and Beck (1992519996a; 1996b; 1999) refer to this
as the emergence of "risk society" in which thehtedogical development of human
beings solved problems on the one hand, but creabtesv set of risks on the other.

In the USA the hydraulic mission became the cagu#lthe reflexive responses by the
environmental movement (Allan, 2000:28). To thisl €leick (1998:15) offers a useful
insight into this aspect by showing that the enwinental movement in the United States
was further stimulated in the 1960's by the appavemvillingness of the federal dam
builders to recognize any environmental values itd wwers and their various proposals
to build several particularly large and damagingereoirs. In fact Gleick (1998:15)
suggests that many conservationists believe tlasticcessful battle to stop dams, and
the Grand Canyon dams in particular, led to the enoadtonservation movement in the
United States.

So one can say that in general terms, there i®l@abtrend away from purely Supply-
Sided Management approaches to water resource eraeat, towards a more Demand-
Sided Approach. This does not mean that these ppooaches exist in isolation of one
another, but it does mean that two distinct watanagement styles can be detected in
the water sector. For illustrative purposes, these approaches can be presented as
opposite poles on a horizontal axis, as has beee moFigure 2.

So if we can say that there is a general shiftmpleasis away from a paradigm that is
based purely on a Supply-Sided Approach - the gtdesire to mobilize more water as
manifest in the hydraulic mission of most develgpsocieties - we can also say that this
is only part of the story. The whole environmemtabate is far broader than just the issue
of large dams. In fact, this environmental debaas b long history (Turton, 2000g),
significantly starting roughly with the 1960's eaad the birth of reflexivity as noted
above. It is to this that we now briefly turn odtreation.

The new normative order within the global watertsecan be traced back almost 30
years to the groundbreaking conference that was ihneébtockholm (Turton & Meissner,
2000). Entitled the “Stockholm Conference on theiEtmment”, it focussed attention for
the first time on water pollution. The next sigo#nt event took place at Mar del Plata,
Argentina in 1977. Entitled the “Conference on Wddevelopment and Management”,
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this event saw the start of a process that wouddt $& define new principles for water
resource management (United Nations, 1978). Thisfé€Zence was the origin of the
notion of “basic needs” (Lundqvist & Gleick, 199T)2While the initial response to Mar
del Plata was mild — the 1987 Bruntland Report eltosgnore freshwater — a whole host
of international dynamics were starting to becogievant at that time. The initial agenda
for the 1992 United Nations Conference on Enviromimend Development (UNCED)
also excluded water as a specific item, but dubegainleashing of a number of efforts by
various governmental and non-governmental orgapizsit the birth of what has now
become known as Agenda 21 occurred (UNCED, 1998dguist & Gleick, 1997: 28).
For example, a glance at the history books shoafsthie early 1990’s were particularly
rich with respect to water-related events at therirational level. In 1991 the Nordic
Freshwater Initiative resulted in the Copenhageorinal Consultations with a wide
range of interested parties (Lundqgvist & Gleick,9719 30). This resulted in the
Copenhagen Statement, which emphasized two keyipies for future sustainable
development strategies:

- Water and land resources should be managed &ivlest appropriate levels
This has now come to be known as the principleubBgliarity that is widely
found in the water sector discourse.

- Water should be considered asemonomic goodwith a value reflecting its
most valuable potential use.

The 1992 International Conference on Water and fanuient in Dublin expanded on
this. The Dublin Conference resulted in the soechDublin Statement (ICWE, 1992),
endorsing four key principles (Lundqvist & Gleick997:30) that have now come to be
regarded as fundamental aspects of integrated vesteurce management. These are:

- Freshwater is a finite and vulnerable resourcessential to sustain life,
development and the environment.

- Water development and management should be based participatory
approach involving users, planners and policy-makers keakls.

- Womenplay a central role in the provision, managemeat safeguarding of
water.

- Water has an economic valuén all its competing uses and should be
recognized as an economic good.

Interestingly, the concept of “basic needs” wasrageaffirmed during the 1992 UNCED
(the so-called Rio Summit) in Rio de Janeiro, exirag it to include the needs of aquatic
ecosystems. Implicit within this development is ithea that basic resource requirements
for human and ecological functioning, along witle #ilocation of sufficient resources to
meet those basic needs, are the responsibilityatdbmal and local governments, as well
as service providers (Lundqvist & Gleick, 1997:.2h)addition to this, the UNCED also
concluded that links between the environment aveéldpment must be recognized at the
highest political level. Agenda 21 consists of 4@amters, with freshwater being dealt
with in Chapter 18. The latter identifies sevengoaon areas that tend to cover the same
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issues that the eight recommendations from Mar Eidta highlighted. Notable
exceptions are urban issues and climate changealuist & Gleick, 1997: 30).

The World Bank almost immediately translated thisseles into policy. Encapsulated
formally into the World Bank Policy Paper on Watkesources Management (World
Bank, 1993), the Bank aimed at the adoption of epehensive policy framework,
treating water as an economic good, and combirtimgth a decentralized management
and delivery structure (Lundqvist & Gleick, 1990)3The World Bank thus effectively
endorsed the Dublin Statement and Agenda 21. Testlavater policy of the World Bank
(Gleick, 1998:17) states amongst other things that:

- Water is an economic good.
- The management of water resources must be dedeatralvith fuller
participation by affected stakeholders.

The Global Water Partnership (GWP) and World Wa&euncil (WWC) are recent
examples of global water sector initiatives (Lunidg& Gleick, 1997:29). The activities
of these two bodies relate to the establishmeata@immon framework that builds on the
principles and visions that emerged from Dublin &nat were later incorporated into
Agenda 21. Significantly, the issue of governance mstitutions has been identified as
one of the six drivers in the global water scen&itrld Water Council, 1999: 17). The
significance with respect to an Analytical PapeM#DM is the fact that institutions are a
key element in the successful application of WDNatgtgies. In fact, this is linked to
what Homer-Dixon (1994:16-17; 2000:22) calls "sbamgenuity”. To this end, Sandra
Postel (1997) offers a useful insight by saying,

"A new water era has begun. In contrast to eadiémades of unfettered damming,
drilling, and diverting to gain ever greater cohtower water, the next generation
will be marked by limits and constraints - polilicaconomic, and ecological. Yet
enormous opportunities arise as welExploiting the market potential of new
water saving technologies is an obvious one. Anchamy casesachieving better
water management will require decentralizing conkrover water, and moving
from top-down decision-making to greater people'sarficipation - a shift
necessary for better human and economic developovenall” (emphasis added).

Central to this whole development is the underlyigjon of subsidiarity, which is being
seen as a critical element in achieving the goatusitainable development. A strong
element of this drive for subsidiarity, is the sérmation of the management of the
water sector away from an elite-driven centraliapgroach, to a more grassroots-based
decentralized structure. For illustrative purposbis can be shown as two extremes on
the vertical axis of Figure 2. From the interactafrthese two major paradigm shifts, we
can now construct a simple model in order to undadgswhere we are coming from, and
in particular, where we are probably going withpess to water resource management.
From this simple model it is evident that histoligawater resource management has
been dominated by supply-sided solutions, usuatiyolving the development of
infrastructure in order to improve the securitysapply. This is located in the upper left
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quadrant of the simple model that has been showirigure 2. That supply-sided
approach — which we can call the “hydraulic misstoa” of water resource management
—tended to be managed in a highly centralizeddasfi he managers at that time tended
to come from similar University backgrounds, haérbérained in similar methodologies
and used similar text-books, meaning that the dis® of water resource management
was relatively well defined and understood to thenagement cadre. In technical terms,
there was a strongly articulated “sanctioned dissgu(Allan, 2000: 326; Turton, 2002a:
23; Jagerskog, 2002), which was centered on maiglizvater on which social and
economic stability could be built. In essence, watsource management at this time was
somewhat elitist and generally inaccessible tdotioad population.

This is all changing however, with the global trendvater resource management reform
tending to shift the newly emerging paradigm towattoe lower right-hand quadrant in

the model shown in Figure 2. This means that tiera strong shift away from pure

augmentation of supply as the dominant approacbn&that increasingly involves the

management of demand. At the same time, in thePaistin Principles era, the concept

of subsidiarity is translating into a more deceliteal and therefore more democratic,
populist type of water resource management. Theodise in this quadrant is more
muddled and less clear than its predecessor, becaoie role-players are involved, each
with their own agenda, and each coming from a whffe philosophical and educational

background.

Developing Centralization

Infrastructure
(First-Order

Focus) @

Supply-Sided WIER Demand-Sided
Management Management

Developing
Institutions
(Second-

Decentralization Order Focus)

Figure 2. Integrated model showing the interactionbetween the two major
competing international paradigms currently at work within the Water Sector
(Turton & Meissner, 2000).

The significance of the labels WINER, WIER WISER{er to three distinct discourses
on water that coincide with the prevailing water nagement paradigm at different
moments in historic time. WINER is the acronym fdaWater Is Not an Economic
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Resource” (Allan, 2000:24), which was the prevajlinew before the Dublin Principles
were accepted. In this approach water was seenfese gift from God. The Dublin
Principles changed that approach to a new onedc&#ER (Water Is an Economic
Resource) (Allan, 2000: 23; 172). The third disseus called WISER (Water Is a Social
and Economic Resource) (Allan, 2000:172), whiclksée take into account the fact that
water is multi-facetted and does not readily fiy awerly-simplistic classification such as
either WINER or WIER.

A First-Order Focus means that the main manageoigattive of water management is
related to mobilizing water as a natural resoutneshort, this is about getting more

water, improving the security of supply, and soyimater scarcity-related problems by
developing infrastructure. This can be called thedfvare option that is closely linked

with the “hydraulic mission” of society. A Secondd@r Focus is about doing better
things with available water, and consequently smwvater scarcity-related problems by
developing policy options, which are largely ceateon what is technically known as

allocative efficiency. It is about developing inistions rather than infrastructure, and can
be called the software aspect of water resourceaganent.

A good way to understand the difference betweenigtand Second-Order Focus is to
view it as a Paradox of Perception using the praviat glass of water that is neither
full nor empty. To some people the glass is half empty, implythgt a desirable
condition is a full glass so they seek to remedydituation by getting more water. This
equates to a First-Order Focus as the paradignfuf glass suggests a specific solution
— the management of supply. To other people howekerglass is half full, implying
that a desirable condition is not necessarily &dlass, but rather the ability to do the
best with what is available. As such the remedy ldidben be to stretch the available
water to the limit by doing better things with tmited water. This equates to a Second-
Order Focus as the paradigm of doing more with wmat already have suggests a
specific solution — the management of demadrds Paradox of Perception is crucial to
an understanding of the problematique of WDM as ha concept and a policy

3.2 Why is this Relevant to Southern Africa?

In the post-Cold War era, there is a trend towasdgonal integration. In the case of
Southern Africa, this is being manifest as a greptepensity to cooperate and trade
within the region, rather that exclusively outsiolethe region. As a result of historic
factors (which are beyond the scope of this AnedytPaper), there are different levels of
development in Southern Africa. Suffice it to séatt four of the most economically
developed countries in the region — South Africaisvana, Namibia and Zimbabwe —
are also the most water stressed (Turédrgl.,2000a:9-10). In fact, it can be argued that
left unchecked, water scarcity can impact negatiwel the economic growth potential
(Falkenmarket al., 1990) of those four countries specifically, ancréiore affect
regional economic growth in a negative way.

Coupled with this, is the emerging global dialoguesustainable development, with the
forthcoming Johannesburg Summit (World Summit onst&nable Development)
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offering a window of opportunity during which theraplex issues relating to the notion
of sustainable development will be unpacked andnéxad. Seen in this light”’/DM can
be regarded as being an empirically verifiable forai reflexivity in the water sector,
and as such a measurement of sustainability in depenent programsFor this reason
WDM is emerging as a key factor in transforming eaonomic development paradigm
into one that is sustainable over time.

3.3  Theoretical Distinction between First and Second-Gfer Resources

The water scarcity debate has generated a lotevhiure. One of the elements of this
literature has been the tendency to establisheaditinkage between water scarcity and
the possibility for violent conflict (Turton, 20002000d; 2001; 2002b). Some of this has
even concluded that “water wars” are more or lessitable as water scarcity increases
beyond certain thresholds (Bulloch & Darwish, 19@well, 1990; de Villiers, 1999;
Falkenmark, 1989a; 1994; Gleick, 1994; Starr, 198h)important element of this is the
use of numbers to measure levels of water scaricitgn attempt to determine what
thresholds exist, with the classic case being théfic work by Falkenmark (1984; 1986;
1989b; 1990), all of which tends to make a strdngage between population growth,
water availability per capita, and consequent degyoé# water scarcity with their resultant
barriers or thresholds. This is what Ohlsson & dagwist (2000) have called “the
numbers game”, which tends to be another formulatd the classic Malthusian
Catastrophe genre of literature.

The fact that water wars have failed to break @s#pide being so confidently predicted
has increasingly been the subject of a lot of rese@Allan, 2000; Homer-Dixon, 1999;
Turton, 2000c; 2000d; Wolf, 1998). In general, twaclusion has been that there is a
propensity to co-operate rather fight over dwingllmater resources, with one of the key
remedies being the trade in water-rich products-eadled Virtual Water (Allan, 1992;
1994a; 1994b; 1996a; 1996b; 1997; 1998a; 1998b94;98999b; 1999c; 1999d; 2000;
Turton, 1998; 2000e; Turtoet al., 2000a) — as a component of a WDM strategy that
enables local water deficits to be managed withheaburse to violenceso it can be
shown that the ability to manage demand, and in peumlar to do better things with
available water, is an important element in mitigag the conflict potential that water
scarcity unleashes

In an effort to unpack these issues in a more stiphted way, a lot of research has been
done on the concept of a resource. We speak rgtiidy of a resource, without ever
really thinking about the various subtle nuances #re inherent within the concept. An
important point of departure in this Analytical Rags that an epistemological and
conceptual distinction can be made between whawiValefine as a "first-order” and a
"second-order" resource (Turton & Warner, 2001).0lo knowledge, Dr. Leif Ohlsson
(1998; 1999) was the first to systematically analgesources in this way. In his analysis,
a first-order resource is any natural resource agtwater, land, minerals etc., with
which a country can be either well endowed or pobtessed. In other words, a first-
order resource like water can be either scarcebandant, with the degree of scarcity
and/or abundance being a relative thing spatiadyporally and in terms of quality.

10
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What is stressful in one environment is not a @obin another. A second-order resource
on the other hand, is not a natural resource, macal resource. It is the need, acutely
perceived by societies, administrative organizatioand managers responsible for
dealing with natural-resource scarcities (the fingter level of analysis), to find societal
tools appropriate for dealing with the social capssnces of the first-order natural
resource scarcity (Ohlsson, 1999:16Ihe ability to develop a sound WDM policy,
along with the necessary institutional arrangementeeded to sustain this policy
option over time, are an example of a second-ordeEsource at work in the water sector
(Turton, 2002a:46).

Seen in this lightwhat is critically important in terms of this conggual split, is not so
much the availability of the natural resource itde(first-order level of analysis)}ut
rather how society adapts to changes in that supfdgcond-order level of analysis),
either by way of long-term increases in water sta@s a result of population growth
and/or climate change, or short-term water aburglam¢he form of floods. In terms of
this thinking, water management is depicted asgoaiseries of oscillations between first
and second-order resources over time, much liketuh@ng of a screw (Ohlsson &
Turton, 1999a; Ohlsson & Lundgvist, 2000), in whighorities change from supply-
sided management (mobilizing more water) througmated-sided management (doing
better things with available water) ultimately tdaative management (adapting to
absolute scarcity) (refer to Figure 7).

Couched differently, Ohlsson's (1998; 1999) secwomhr resource is another way of
looking at Thomas Homer-Dixon's (1995; 1996) comcep "ingenuity”, but the

importance of this conceptual difference is thatllibws the analyst and policy-maker to
now effectively develop coping strategies with whito deal with the bottlenecks
inherent in water management globally. This hastiqdar relevance for an
understanding of the problems confronting develggiountries in the field of WDM.

A number of combinations of first and second-ordesource are possible in relative
terms within a given social entity. For purposesto$ Analytical Paper, only three of
these possible combinations are relevant (TurtoiVa&ner, 2001).

* A combination that consists of a relatively higevel of first-order resource
availability in conjunction with a relatively lowevel of second-order resource
availability will be called "Structurally-Inducedefative Water Scarcity” (SIRWS).
In other words, water scarcity is inevitable inedative sense as a result of the
inability to mobilize sufficient social resourcestivwhich to effectively manage
the problem. Under this set of conditions, one wWaxpect to find a country that is
relatively well endowed with water (first-order dyss), but as a result of a lack of
institutional capacity and other problems (secortkep analysis), is unable to
mobilize that water via dams and related hydrauliastructure and reticulate it to
the end user. A logical outcome of this conditioowd be low economic activity,
poor public health and a general low level of isfracture development. Clearly
this condition is an unfavorable one, heralding itagioes the possibility of
Malthusian catastrophe at some time in the futicermbined with high population
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growth, but creative and responsible decision-n@gkaan still save the day
provided that the alarm bells are heeded in timhes lthese societies that offer
examples of the debilitating effects of Homer-Di%01§1995; 1996; 2000) so-called
“ingenuity gap”.

e A combination that consists of a relatively lowdé of first-order resource
availability in conjunction with a relatively higlevel of second-order resource
availability will be called "Structurally-Induced efative Water Abundance”
(SIRWA). In other words, water abundance is madssiide in a relative sense as a
result of the ability to mobilize sufficient socia@sources with which to effectively
manage the problem. Under this set of conditiom®e would expect to find a
country that is relatively poorly endowed with watesources (first-order analysis),
but as the result of a relative abundance of so@aburces (second-order of
analysis), is able to develop a set of managemantiens that are effective and
legitimate in the eyes of the population and theeefsustainable over time. A
logical outcome of this condition would be sustdieeonomic growth, good public
health and a high level of infrastructure developtmeven in the face of endemic
water scarcity. This condition resembles the Coopian argument that is often
presented as an alternative to Malthusian colldpseed there are rich examples of
the positive impact of Homer-Dixon's (1995; 19960Q) concept of ingenuity to
be found in an analysis of the water sector in n@untries.

* A combination that consists of a relatively lowdé of first-order resource
availability in conjunction with a relatively lowevel of second-order resource
availability will be called "Water Poverty" (WP)n lother words, the debilitating
effects of water scarcity cannot be managed sibplyause of the lack of social
resources, so a spiral of underdevelopment is shézhwith a gradual decline in
almost all developmental indicators over time. git@al outcome of this condition
would be long-term economic stagnation, deteringapiublic health, a low level of
infrastructure development and a high probabilitysacial instability and political
decay as the black hole that is caused by a comntnnaf expanding population
and a declining resource-base takes hold. In stiostjs an example of the classic
Malthusian collapse. Clearly this condition is dode avoided at all costs.

When it comes to second-order analyses, we areaargetl with a basic problem. If
social adaptive capacity is a second-order resotinea how do we identify and measure
this? How do we know when it exists and when #&bsent? It is a vexing problem indeed
and currently the subject of a research projethatAfrican Water Issues Research Unit
(AWIRU) (Turton, 1999b; Turtoet al.,2000b; Turtoret al.,2001). What is needed are a
set of indicators of second-order resource pres¢ocabsence). Again one needs to
make certain assumptions in order to gain insigbt. the purposes of this Analytical
Paper, two key indicators will be used.

* Let us assume that the existence of second-ordeurees will result in a higher
degree of economic prosperity than the absencehadet resources, in line with
Homer-Dixon's (1995; 1996; 2000) ingenuity the#fighis is true, then the adjusted
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GNP per capita to Purchasing Power Parity (PPR)resented by the World Bank
(2000:42-43) can be used as an indicator.

* The percentage of a given national population thed access to reasonably safe
drinking water is an indicator of the capacity ofgavernment to provide basic
services. For this purpose World Bank (1999) dalisbe used as an indicator.

Table 1 presents these indicators in the folloviaguence. Column 1 names the country
concerned. First-order indicators are presentébinmns 2 and 3. Column 2a shows the
population growth rate for that country as shownTayton & Warner (2001). This
provides an indicator of the population dynamicsrahe last 38 years, which is shown
as a High/Low split in Column 2b. The criterion tbis split has been arbitrarily chosen
(three-fold population increase is High, with lgbsin that being Low). Column 3a
presents the availability of first-order water nex®@s per capita expressed as cubic
meters per annum as shown by Turton & Warner (200d)Jumn 3b shows this data as a
High/Low split using an arbitrarily defined criteri (>10 000 ri{cap/ yi* is High, <10
000 nt/cap/ yi* is Low). This provides a crude but useful indicatb first-order water
resource availabilityassuming that the country can develop those resegrSecond-
order indicators are presented in Columns 4 ar@ofiimn 4a shows the GNP per capita
as US Dollars adjusted in terms of Purchasing Pdveeity (PPP). Column 4b presents
this data as a High/Low split with the criteriorirmgearbitrarily defined as > $5 300 being
High and < $5 299 being Low. While this is an urseficated way of processing the
data, it serves the purpose of a filter that shaw®lative tendency that is ultimately
useful. Column 5a shows the percentage of a giegiomal population that has access to
relatively safe water. Column 5b presents this data High/Low split with the criterion
being arbitrarily defined as > 65% being high arl% being Low. This is also crude
but serves the same purpose of filtering out a igémendency. The combination of these
indicators, when subjected to the High/Low filtgrirpprocess can then form the
foundation of some potentially useful hypothesival@oment, which in turn can be
empirically tested thereby increasing our knowledgse.

Table 1. Comparison of First and Second-Order Resaaes in
Southern Africa (SADC Member States) (after Turton& Warner, 2001).
Country First-Order Indicators Second-Order Indicators
Population Water GNP/cagp US$ | Access of
Growth Availabilit%/ Purchasing Population to
since 1961 m°/cap/yF Power Parity | Safe Water %
1998 (PPP) 1998
Angola 2.58 Low 15 783 High | 999 Low 32% Low
Botswana 3.06 High| 9413 Low 5796 High 70% High
Congo (DR) 3.20 High | 21 134High | 733 Low 27% Low
Lesotho 2.38 Low 2527 Low 2194 Low 52% Low
Malawi 2.94 Low 1775 Low 551 Low 45% Low
Mauritius 1.64 Low 1897 Low 8236 High| 98% High
Mozambique 2.52 Low 12 74p6High | 740 Low 32% Low
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Namibia 2.53 Low 27 378High | 5280 | Low 57% Low
Seychelles 1.79 Low n/a 10 185ligh | 97% High
South Africa 2.24 Low 1208 Low 8296 Highh 70% High
Swaziland 2.96 Low 4552 Low 419% Low 43% Low
Tanzania 3.14 High| 2770 Low 483 Low 499 Low
Zambia 2.78 Low 12 001 High | 678 Low 43% Low
Zimbabwe 2.94 Low 1711 Low 2489 Low 77%; High

Sources of data:

Population growth since 1962 (Column 2a) - (FAO, 2000 in Turton & W&, 2001).
High/Low population growth split (Column 2b) - Attarily defined as >3.0 is High,
<2.9is Low.

Water availability m*cap/ yi* 1998 (Column 3a) - World Bank Atlas (2000:34-35).
High/Low water availability (Column 3b) - Arbitrdyidefined as > 10 000 icap/ yi* is
High, < 9 999 nYcap/ yr' is Low.

GNP/cap 1998 Column 4a) - World Bank (2000:42-43)

High/Low GDP/cap split (Column 4b) - Arbitrarily fieed as > $5 300 is High, < $5 299
is Low.

Access of Population to Safe WatefColumn 5a) - World Bank (1999).
High/Low Access of Population split (Column 5b) Foftrarily defined as > 65% is High
<64% is Low.

By concentrating exclusively on Columns 3 - 5 irblBal an assessment can be made
using the following logic (Turton & Warner, 2005uppose one (mistakenly) assumed
that first-order resource abundance (independeatdhbia) naturally predisposes a country
to economic prosperity (dependent variable), the@a would anticipate finding a rough
correlation in terms of High/Low splits between @ohs 3 and 4. Our knowledge of
reality shows that this is not the case, so one amtlude that first-order resource
abundance on its own is an insufficient conditionguarantee economic prosperity,
suggesting that some form of interceding variablatiwork. If this interceding variable
is expressed in terms of a second-order resourea,a comparison of Columns 4 and 5
reveals that in all cases except one (Zimbabwe)etkistence of such resources as
reflected by a higher GNP per capita determinesapacity of the government to deliver
basic services like the provision of clean water.

Here the logic of Homer-Dixon's (1995; 1996; 200@enuity thesis is relevant. Where a
higher level of second-order resource is preséms, translates into a higher level of
economic activity, which in turn impacts on the liypiof the State to deliver basic
services. In this sense Botswana offers a reveatisight as it has a relatively small
population size with a high population growth raifdis is confronted with a severe
constraint in terms of low water availability, y#tere is still a high level of service
delivery. A similar trend is evident in Mauritiugié South Africa where high levels of
service delivery are possible in the face of sefieseorder water constraints. Namibia is
also revealing. In this case, a small populationabsolute terms impacts on the
availability of water by showing a high potentiak fdevelopment. This is not possible
however as a low level of economic activity, codpleith a small tax base acts as a
severe constraint that is reflected in the low lexeservice delivery. Another aspect
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about Namibia and Botswana deserves to be notedboth cases there are no
permanently flowing rivers within either of theseuatries of any great magnitude.
Where rivers are found, they form the borders efdbuntry, leaving the hinterland dry
and consequently difficult to develop. Both cousdrialso have a relatively small
population and consequently a small tax base. @bethat the GNP/capita indicator is
split differently for these two countries is probabrelevant, given the crudeness of the
criterion used.

By applying this filter to Table 1, a neat diffetiation of cases is evident in keeping with
the key concepts that are being used in this AwralyPaper. In the regard, particular
emphasis is placed on the three conditions, whierewdefined as SIRWA, SIRWS and
WHP. This typology is presented in Table 2.

Table 2. Classification of Various Southern AfricanStates in terms of Proposed
Typology (after Turton & Warner, 2001:130).

First-Order Second-Order More Complex

Problems Problems Problems

SIRWA SIRWS WP

Southern Africa Botswana Angola Lesotho

Mauritius Congo (DRC) Malawi

South Africa Mozambique Swaziland
Namibia Tanzania
Zambia (Zimbabwe?)

It is evident from Table 2 that the typology thadasadeveloped above as manifest in the
concepts of SIRWA, SIRWS and WP can be appliedltcages where data is available
with only one exception (Turton & Warner, 2001) mbiabwe presents an anomalous
situation that does not fit neatly into this franwelvwith a combination of low levels of
both first and second-order resources resulting mgh level of service delivery. The
explanation for this is not self-evident, but ibpably relates to the fact that the current
political leadership has impacted negatively on ¢kenomy so as to create an acute
shortage of second-order resources. The high |®fedsrvice delivery in Zimbabwe are
manifestations of past achievements that occurvethgl the early-Mugabe era. As such
this suggests that Zimbabwe has a high potentiald&velopment provided that the
negative ramifications of poor political leadershgn be resolved.

Southern Africa has a spread of cases from alletheategories, with all results
corresponding with what is known about each courithe three cases that are classified
under SIRWA are known to be the most prosperoustc@s in the region. Should data
have been available for Seychelles, then this egumbuld probably also fall into this
category. For these countries the water-relatethl@nes are primarily of a first-order
nature, namely the continued search for and maibidim of alternative sources of water
supply. Given the relative economic prosperityledse countries, the range of options is
wide, covering supply-sided solutions (developnargver more distant water resources
via IBTs and desalination where appropriate), WDMI d@he importation of Virtual
Water in an attempt to balance the national wateigbt. All three strategies are known
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to be taking place at present. The role of Virlalter trade as a critical component of a
strategic water management strategy for these gesns$ only recently becoming known
(Turtonet al., 2000a).

The five cases that are classified under SIRWSaHreountries that ostensibly have an
abundance of water, but lack the institutionalaficial or intellectual capital to translate
this into economic growth and development (TurtomM&rner, 2001). As such the type
of problems facing these countries are primariljaaecond-order nature. Angola and the
DRC are politically unstable, largely as the resifltivil war. Unfortunately no end to
this debilitating condition is in sight, althoudhete are some indications that this may be
changing in Angola. Mozambique offers a glimmerhope as it has turned its back on
civil war and is seemingly on the road to economgicovery. Institutional capacity is
extremely weak however, and a high debt burdenirmoed to hamper this recovery. The
major floods that took place in early 2000 set&leenomic recovery back significantly
(Christie & Hanlon, 2001) and were also a manifiesteof the inability to respond to the
crisis. Namibia is politically stable but has be@embroiled in the war in Angola and
the DRC. This does not bode well for the futuratas starting to hemorrhage precious
financial resources that could be used on insbihati development instead. Namibia also
presents an interesting case in the sense thdirsherder type of indicators shows the
country to be relatively well endowed with watehid is highly misleading however as
the water that exists in found only on the northand southern borders of the country,
and is difficult to mobilize. The low populationviels also create a false impression by
presenting a relatively high per capita water ality, showing the flaws in first-order
analyses. Zambia is politically stable but haswa llevel of economic activity. It is also
being negatively impacted on by the civil war inttb@\ngola and the DRC. Should
Angola, the DRC, Mozambique and Zambia manage licedbese problems, then they
could conceivably become the regional breadbaskets)g their natural resource
endowment to balance the regional water scarcitypdgoming Virtual Water exporters
within SADC (Turton, 1998; Turtoat al.,2000a).

The four cases that are classified under WP preseamplex set of problems indeed. In
these cases, there is a relative scarcity of bo#t &nd second-order resources so
dependence on external aid is likely to grow oireet Lesotho is an interesting case as it
is first-order resource poor, yet it is the sous€evater for South Africa via the Lesotho

Highlands Water Project (LHWP). This represents ohthe few natural resources that
Lesotho can exploit (the other being labour ana tesser extent diamonds), so it sells
this to South Africa, using the royalties to finarather development projects.

Armed with the results that are presented in Talbl&s 2, a series of hypotheses have
been developed (Turton & Warner, 2001). Four hyps#ls are evident.

* In all cases presented, the relative abundancesdarcity) of the second-order
resource determines the outcome.

* Where there is a relative abundance of first-omdsources in conjunction with a
relative scarcity of second-order resources, thesldpmental potential is likely to
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remain low. This condition can be labeled Strudtyrénduced Relative Water
Scarcity (SIRWS), which is an unhealthy conditibattpolicy development should
seek to actively counter. WDM policies are unlikely succeed under these
conditions, as the necessary institutional capasitynlikely to be developed and
sustained over time.

* Where there is a relative scarcity of first-ordesagurces in conjunction with a relative
abundance of second-order resources, the develdahnpertential is likely to be high.
This condition can be labeled Structurally Inducdedlative Water Abundance
(SIRWA), which is a healthy condition to be actiwelought as a policy-outcome.
WDM policies are likely to succeed under these dmmts as the necessary
institutional capacity can be developed and susthover time.

* Where there is a relative scarcity of both firstdasecond-order resources, the
developmental potential is likely to remain low.ig lsondition can be labeled Water
Poverty (WP), which is a debilitating condition tha likely to result in a spiral of
social and economic decay over time, with no apgagad in sight short of external
intervention in some form. Under these conditigpdicy intervention is likely to be
exogenous in nature, being dependent on third pavtivement. WDM policies are
unlikely to succeed under these conditions, am#uwessary institutional capacity is
unlikely to be developed and sustained over time.

These hypotheses have direct relevance to WDM,candbe used to explain why an
earlier IUCN study found that “WDM is not an intsic part of water resource planning
and management at the national and regional lewesuthern Africa” (Goldblatet al.,
1999:11). The answer to this is likely to be foundhe relative scarcity (or abundance)
of second-order resources in Southern Africa. Iti@dar, the answer to this riddle lies
in the notion of complexity and the resultant nded institutional development with
which to manage the unintended consequences afdmslexity.

3.4  Complexity and its Implications for Water Managers
We are confronted with three key questions atjtinsture.

* What is complexity?
* Where does it come from?
*  Why is it relevant to WDM?

Complexity is a central component of modern livargl is the very foundation on which
modernizing ideologies have been founded. A usafalysis of this can be found in the
work by Homer-Dixon (2000:101-121), which for reasoof brevity will not be

summarized here. (Should the reader wish to knoventbe full-length Analytical Paper
can be consulted). The world we know is a prodficdus own ingenuity, but in turn it

demands increasingly more of our ingenuity to nsmit. This can be found in the
philosophical work by Descartes (1637; Anscombe &6, 1954:46), where the main
driving force of the Natural Sciences has beeretmme “master and owners of Nature”.
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Most of us have been forced to hand over contrddeyf aspects to so-called specialists
(Homer-Dixon, 2000:107). The fact that specialiate now working on WDM as a
specific element of water resource management msaaifestation of this propensity
towards complexity.

This has led Homer-Dixon (2000:173) to concludet tha are increasingly living in a
world that is fraught with what he calls “unknownkmowns” — we are ignorant about
our own ignorance. As the result of this increagsiomplexity and interdependence, there
is a greater chance of nonlinearity, which tendsbtmst the number of unknown
unknowns in the natural, social and technologigatesns around us. For example, the
way that we deal with natural resources is revgasibout our constructed knowledge.
The people we train to manage these systems, salyibeen taught that it is possible
to have a precise and detailed knowledge about $pecific system - fisheries, logging
or river basin management. They have been taugitdlly that these systems are
relatively predictable with few unknown unknownse, when they get into the field they
see their resources as finite and closed systepabtzof being managed (Homer-Dixon,
2000:174).

Tenner (1996) has catalogued what he called "revesffects” (Homer-Dixon,
2000:178). These are the "ironic, unintended camseces of mechanical, chemical,
biological, and medical ingenuity". The technol@gievorld we have created around us
has the tendency "to get even, to twist our cle®sragainst us". Many examples exist,
but the most relevant to the water sector are #i®lithting effects ofSchistosomiasis
(bilharzia),Simulum Chuterisalinization and the loss of biodiversity, allvafich are the
unintended consequences of the construction ofrwsafiestructure such as large dams
and Inter-Basin Transfers (IBTs) (Davietsal., 1993:135-170; Davies & Day, 1998:242-
310).

These aspects are all relevant to the managememiatdr demand, because water
resource management has a natural tendency to becoone complex over time,
particularly as river basin closure is being reache is precisely at this stage in
infrastructure development that WDM policies aremsidered for the first time, so it is
no wonder that they very often failWe simply do not understand them within the
context of an increasing degree of complexity thases when we start to become
“masters and owners of Nature”. In fact, WDM pagiand practice add yet another
level of complexity to existing bureaucracies anstitutions, many of which are already
overburdened.

4. Development of a Potential Model

Let us briefly recap on the critical elements o #trgument that has been developed so
far in this Analytical Paper. Having noted that rthds a shift in water resource
management paradigm away from a strictly supplesidpproach with its resultant first-
order focus; to a more demand-sided approach wsthrasultant second-order focus
(Figure 2), we went on to say that there is a Ratad Perception at work. This Paradox
forces us to seek a solution to a given problenedbas our perception of the reality that
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underpins that problem. We then went on to show ttieere is an increasing propensity
towards complexity, with many examples of this lgemanifest in the water sector. One
element of complexity arises from the nonlineathgt starts to occur when we try to
manage ecosystems. The philosophy of Natural Seienplores us to become “masters
and owners of Nature”, which in turn implies tha¢ wnter a race against increasing
complexity. In order to keep ahead of this race,need to muster increasingly large
amounts of what Homer-Dixon (1995; 1996; 2000)céihgenuity”, or what Ohlsson
(1998; 1999) and Ohlsson & Turton (1999) call actsed-order resource”. We then
looked at what a resource actually is, and conclutiat there are two distinct types of
resource. Natural resources we chose to call adider resource, of which there may be
a relative scarcity or abundance. Social resoumgeschose to call second-order
resources, of which there may also be a relatiaecgy or abundance. We then went on
to show that it is primarily the availability of send-order resources that determine the
outcome of first-order resource mobilization. Frtdms we categorized three conditions
that can be applied to the water sector in Soutlddrica (SIRWA, SIRWS and WP),
each defined by the relationship between the waadcarcity and/or abundance of both
first and second-order resources. It has also bleewn that an increased level of second-
order resources are needed to manage the effeittis gropensity for complexity.

Let us now turn our attention to river basin clesuand in particular to a deeper
understanding of what this implies in terms of watenagement institutions. From this
we can develop a more sophisticated model of tegtuional development needed to
generate WDM solutions, and then to sustain thosieips over time.

4.1 The Implications of Basin Closure on Water Maagement Institutions

Basin closure is a useful concept that is centralur understanding of th@roblematique

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 basisaisl to be facing closure when all of the
available water has been allocated to some prodguattivity 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
become relevant. This in turn implies that comp®tiincreases between users making
the allocative decisions increasingly politicizguhrticularly when this allocation is
between sovereign states, calling for a robust limbrfesolution mechanism such as
effective regimes in international river basins fdn, 2002a: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 raigvao it is necessary to know
where this threshold is in any given situation ifevare 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 neadeutder to manage this condition,
Molden et al., (2001:73-87) have developed a useful model. Thigleh shows what
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happens as the water resources within a given lbiasin are developed for economic use
over time. Their central hypothesis is that chaggatterns of water use within a given
river basin require “adaptive institutions” for tlseistainable, equitable and productive
management of water resources (Mold#ral., 2001:74). As the water resources are
developed over time, the institutional arrangememsded to manage those resources
change. According to Moldeet al., (2001:77-78) three distinct phases of institutlona
development can be isolated, each associated witkpexific level of resource
development, and consequently each needing a efitfeset of rules, procedures and
management priorities. These three phases corfisis €ollowing:

* The Development Phaseghis is found in the early stages of river basnelopment.
During this phase, there is no scarcity of natyraltcurring water, so the main
emphasis is on developing the resources that exisature. Due to the abundant
availability of water, the laws of economics dietdhat it is not a scarce good and
consequently the value is relatively lads such WDM is not necessary at this time,
and if introduced as a policy would probably failncreasing demand for water
results in increased development of hydraulic stficture such as dams and
pipelines. This starts to place an economic cosvaier, but in general the economic
value stays low due to its relative abundanceituiginal priorities at this stage are
centered mainly on engineering-related issues am@ &lassic example of the First-
Order Focus noted in Figure 2.

* The Utilization PhaseThis starts to occur once there has already begifisant
development of the hydraulic infrastructure. Astsubere has been considerable
economic cost involved in mobilizing water and gudeeing the assurance of supply
to a given level. In this phase efficiency staotbécome an issue, so the institutional
arrangement changes to adapt to this new manageswritement. The institutions
tend to focus on sectoral issues such as the mameengeof irrigation projects or the
supply of bulk water to domestic or industrial sseBcarcity is not yet a major
problem, but the economic cost of water delivegrtstto become a concern. Small
new infrastructural projects are also developethasdepletion curve approaches the
available curve, but these are less attractivenamick costly for various engineering-
related reasons, so their improved yield is ralih@ted. In a sense this is roughly like
the economic law of diminishing returndt this time WDM starts to become a
management issue, but at best this is used to hmetbefore the next stage of
infrastructure such as a dam needs to be developed

* The Allocation PhaseThis starts to become relevant as basin closurbeiag
reached, and depletion approaches the potentiadljadle water curve. This means
that there is limited scope for new infrastructualelopment, so increased efforts
need to be made to increase the productive udeeofvater. The increasing scarcity
of water means that the economic laws of supplydermdand start to operate and the
value of water risesAt this stage allocative efficiency becomes an msswith the
need to start inter-sectoral allocation from lowesectoral value users to higher
sectoral value useraMianaging the demand for water also starts to becaroentral
issue at this time. The institutional focus now rades to the allocation of water
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between competing users and sectors, the resolofi@monflict that now becomes
endemic within the river basin, and the regulatainwater supply. Coordination
becomes increasingly important involving signifitatransaction costs. The
apportionment of water to different riparian stateecomes a key issue in
international river basins at this time.

While Moldenet al's.,(2001) model is helpful in showing how institutsdrarrangements
within a given river basin need to change over tiithdoes not cast enough light on some
important conceptual issues. In order to achiei®g some additional research work has
been done with the purpose of developing a morepceinensive model (Turton, 1999a;
Turton & Ohlsson, 1999; Lundqvist & Turton, 200@entral to this work is the need to
understand the various transitions that are intplicthe model that has been developed
by Moldenet al, (2001).

Demographically-induced

c

< Transition to Water Consumption Curve
s £ water deficit :

o % } Water deficit
o 8 Tl .
8 °>J Transition to Volume of water mobiliseq
& o | water scarcity by supply-sided solutions
~ o M
[ } nitial Volume of water T
S nitial water available initially
; abundanc

Time Scale

Supply-Sided Phase Demand-Sided Phase

A
A

Vv

Figure 3. Simplistic model showing transition fromSupply-Sided Phase to Demand
Management Phase within a given river basin (Turton1999a).

The starting point of this refined model as showifrigure 3 is similar to that of Molden
et al., (2001), but was developed independently of thatlehoThe central need was to
understand what social triggers, if any, would Imeeoimportant for institutional
development as various phases of water resourcagearent were encountered over
time. As such the identification of thresholds wbbk important, as these would trigger
off a new set of institutional needs, which if moet, would result in an increase in
conflict potential and a delegitimization of thestitution. This model is based on the
assumption that it is largely demographic facttvat drive the demand for water in a
given river basin. This is represented as an "$Veulhere are five important concepts
that are central to this model (Turton, 1999a) Wwhieed to be highlighted. These are as
follows:
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* 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 looselytlire 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 thisewatnot 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 capa€itgost developing countries to do,
resulting in pollution as a significant elementthre depletion of a resource-base.
Lundqvist (1998) has labeled this phenomenon “hgidies, 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 tevatér abundance” means that the
volume of water that is available exceeds the deirfan that water. Under such
conditions, demand is relatively low, water avaiigp 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 hale®n triggered off by a specific
event such as the discovery of gold on the Witveadéerd (Turton & Meissner, 2000),
which in turn creates a rapid increase in the dehi@an water. This forces the
DIWCC upwards, to a point where it crosses thezomtial 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 tranddiavater 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 giverer basin by capturing the
resource-base in another river basin by means ¢B&nThis increases the volume
of water that can be mobilized through human ingety thereby enabling water
supply to continue even after basin closure has meeached This acts as a primary
stimulus for resource capture, with direct implicas for other downstream riparian
states in shared international river basins. Timpartant element of water resource
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management is not evident in Molden 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 @lon, conflict resolution and
the management of demandvith specific implications for other riparian &sa in
shared international river basins, given the paaénnpact that resource capture has
had on their own resource base.

4.2  Concept of Adaptation as a Result of Second-Oed 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 instingicdevelopment becauge reality
the problematiqueof WDM as a concept and a policy is tiiais adaptation often does
not occur, which is why WDM is not being widely dmal in Southern Africa Haas
(1983:57) notes that organizations learn and adaptch is accomplished via the
processing of information and the development sfitationalized knowledge. As such,
knowledge creates the basis for cooperation bynithating 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 weaknéd®ith these models is that they
assume that adaptation will occur, without explagniwhat the specific elements of
adaptation are. This is where the work by Ohlsd®98; 1999) becomes highly relevant
(Allan, 2000:323). Ohlsson (1999:5) was initiallpncerned about the Malthusian-related
issues of abundance and scarcity, seen within dhéext of natural resources and this
linkage to human populations. Central to Ohlssd999:23-24) 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 nelelolg societies to adapt to changing
levels of renewable and non-renewable resourceisgar
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These three forms of resource scarcity lie at thiy Weart of Ohlsson's research work,
and have major significance for explaining and gty the institutional adaptation that
is assumed by Moldest al., (2001) and Turton (1999a). It must be noted tloaiad
adaptation - or more accurately stated, the lackpgropriate 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 linkagedoahd-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 siocietal tools appropriate for dealing
with the social consequences of changing level&rstforder scarcitiesThe failure
to mobilize the appropriate amount of social resocas with which to accomplish
institutional transformation and change must be seas 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 4. This work represented a
substantial shift forward in the way that waterongse management could be explained
and understood, prompting the author to developetl@ncepts a little further (Turton,
1999a; Turton & Ohlsson, 1999). The starting péamtthis development was the model
that has been presented in Figure 3. If Ohlssd®88; 1999) work is valid, thetnere
are essentially three phases to water resource nggmaent, and consequently three
specific focal points of water policy, each necéa8ng a different institutional
arrangement This has specific relevance to an understandintdpeproblematiqueof
WDM as a concept and policy, making it centralie logic of this Analytical Paper.
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Conventional Discourse Suggested Parallel Discourse

* Water scarcity <> )( 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)—P| risking)

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

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

Figure 4. The parallel discourse of First-Order Natral Resource and Second-Order
Social Resource Scarcity as depicted by Ohlsson @164).

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 iegt support. To use Homer-Dixon's
(2000:173) terminology, "greater complexity ... andigher chance of nonlinearities
tend to boost the number of unknown unknowns innéairal, social, and technological
systems around us". If this condition were to bertd, then any policy choice would
have to involve the decision to re-align the DIW@@h the sustainability level of
engineered water supply shown in Figure 5. This ldiahange the shape of the "S"
curve, and would split the water demand curve ftbenpopulation growth curve (Ashton
& Haasbroek, 2002).

As noted earlier, this is called reflexivity (Giddg 1990; Beck, 1992; 1995; 1996a;
1996b; Allan, 2000:29Reflexivity constitutes an empirically verifiabl@dicator of the
effectiveness of water policy as an output of anien institutional arrangement,
because it shows the ability of the management daiteduce the deficiand realign the
demand for water with the sustainable levels ofpSupin other words, the change in
trajectory of the water demand curve is the resiuéiffective adaptation and institutional
learning. Reflexivity is like paying back the bamverdraft before the point of
bankruptcy is reached, or reducing the nationahrim@ of payments deficit before the
whole economy stagnatdgeflexivity therefore enables the unknown unknownso use
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Homer-Dixon's (2000:173) terminologythat are associated with the threshold effect to
be avoided before they occur.

<| Demographically- Population Growth Curvg
2| Induced Water
O . .
| Consumption Curye Water deficit
c
o
T > Water Demand Curve
3 Sustainability level of
g Natural water ( engineered water supply
endowment
Time Scale
Phases Supply Demand Adaptive |
“l
\_\(_/ \_y_/ \_v_/ \ J
. Y
: End-Use  Allocative .
Getting Efficienc Efficienc Adapting to
More y Y Absolute Scarcity

Figure 5. Schematic representation showing how redkivity is needed to realign
population-induced demand for water with the maximun level of sustainable supply
(Turton, 2000b; 2002a:175).

From this more sophisticated modehree distinct phases of water resource
management can be isolated

* The Supply-Sided Phasef water resource management starts when the @MWC
crosses the first threshold from water abundante water scarcity. This acts as a
stimulus for the hydraulic mission of society, whigoes by different names in
different parts of the world. Reisner (1993) orgly coined the term “hydraulic
mission” when describing the American experiencenabilizing water in order to
settle the arid West. Breznhev (1978) describesr@ar occurrence in the former
Soviet Union. Swyngedouw (1999a; 1999b) has usedn ithis study of the
mobilization of water in the modernization of Spdftatt (1999) refers to this as the
phase of "heroic engineering” in the mobilizatioh water resources for the
development of the Boston and New York metropolégegas. This is what Waterbury
(1979:116) refers to as the "High Dam Covenantthia case of the Nile and the
construction of the Aswan High Dam as a foundatmreconomic modernization in
Egypt. Allan (2000:28) notes that the hydraulic slos is essentially a feature of
modernity, which is a term used to describe thecgsses of change in the
industrialized North during the nineteenth and tiieth centuries.
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e The Demand Management Phasgarts when the DIWCC crosses the second
transition from water scarcity to water deficit. reality this consists of two distinct
sub-phases.

- The early phase is about end-use efficiency, whierea-sectoral allocative
efficiency occurs at the level of the production illmway from water-related
activities that yield a low return to water, towagroductive activities that
show a higher return to waterThis is not too complex to manage as it
involves limited social disruption and is thus preéd by politicians (Turton
& Ohlsson, 1999; Allan, 2000:184).

- The later phase is about allocative efficiency, and particular inter-
sectoral allocative efficiency, where water is mdvaway from economic
sectors involving a low return to water (typicallggriculture), towards
economic sectors showing a higher return to wategyp{cally industry) This
is highly disruptive in social terms, and consedlyetends to be avoided by
politicians (Turton & Ohlsson, 1999; Allan, 20004)8but is necessary if a
reflexive response is to be achieved in the lomgxte

* The Adaptive Phaseccurs when the social entity concerned needsaim how to
live with absolute scarcity and still manage tovewe in a rapidly globalizing
economy where efficiencies of production are imgairt This is a difficult phase of
water resource management because it implies tt@toenic growth and social
stability will need to be managed in the face ademic and debilitating water deficit.
It also means that the complexity related to theagament of the environmental
problems that result after first-order resourcelelggn has occurred would need to
become part of the institutional objectives. In thater sector this includes issues
such as the acid mine drainage that occurs afteausted gold mines flood and
decant their toxic waters into streams, which igently happening in parts of the
former Witwatersrand (now called Gauteng). In stiargernational river basins this
also includes managing the thorny issue of ripargations and water allocations
between the various riparian states in a way thewents the securitization of the
dwindling water resource-base (Turton, 2002a:177).

Increasing o 'adaptwle . ‘coping
levels of 'water resulting in be_h_awors b_y in the form of strategies’
o decision-making
scarcity clites that are
‘allocative' in
Trigger Response nature
First-order Second-order
natural resource social resource Result

Figure 6. Schematic representation showing how watecarcity generates an adaptive
response that results in some form of allocative masure such as WDM being
introduced (Turton & Ohlsson, 1999; Turton, 2002a:X7).
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It is therefore evident that adaptation, which ines institutional learning, is really a key
concern for sustainable water resource managemgrsiiggested by the model that has
been developed by Moldest al., (2001). In fact, it can now be deduced that change
the first-order resource availability trigger respes that are needed to manage those
changes. These responses are second-order respendent as shown in Figure 6.
There is thus an intimate link between first-orded second-order resources which is not
evident in Molderet al's.,(2001) model that needs to be explored further.

There are consequently a number of great challefeyggag water-policy makers in
countries where water scarcity is a major factotewsining the economic growth
potential of the state. Ohlsson (1999:189) hastifiledh three generic challenges, which
he elaborates as follows:

* The management of conflict.
* (Getting more use out of the same volume of water.
* Making better use of the available water.

In order to manage these three challengé3hlsson (1999:189) notes titatee policy
goals are neededThese goals would have to be incorporated inttemmanagement
institutions if they are to function in a sustaileland satisfactory manner over time.
These policy goals are as follows:

* The management of competing demaridswater from different societal sectors and
population groups (within a given river basin) mder to achieve a distribution of the
scarce resource that is deemed to be equitable.€Bsentially entails developing and
maintaining effective WDM strategies.

- This will require robust institutions capable oft@tanding the potentially
delegitimizing demands that will be made of thenthair quest to mitigate
and resolve endemic conflict.

* The facilitation of technological changes order to achieve greater end-use
efficiency of existing water.

- This has a First-Order Foculsecause it seeks to limit the use of water as a
resource, and therefore requires a specific formechnical ingenuity to
accomplish successfully (Homer-Dixon, 2000). Tkiseéntral to Falkenmark's
(1990:181) concept of a “water barrier” that sleasiders to be relevant to
the Jordan River Basin case (Falkenmark, 1986:59d) other developing
countries such as those found in Southern Afridas Darrier only exists if
sufficient ingenuity (of the right type and at thight moment in time) cannot
be mobilized (i.e. if there is a second-order sbara society).

* The facilitation of socioeconomic changes order to achieve greater allocative
efficiency of water.
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- This has a Second-Order Forwss it seeks to do better things with the
available water. Because it involves changes tostieal fabric of society,
such as those caused by the reduction of non-sigedaagriculture that is
usually performed by unskilled rural dwellers; timerease in mechanized
factory farming using fewer unskilled workers; tresultant migration from
rural areas to urban areas; and the redeploymemstcaice water into the
industrial sector, this is a highly complex procdisat carries considerable
political risk. As such it places high demands be second-order resource-
base of any given society.

The policy tools that are available in order tocteshese policy goals can be divided
roughly into two generic groups (Ohlsson, 1999:189)

* The administrative approach.
* The market approach.

From this Ohlsson (1999:189) develops a matrixitigkhe water policy goals with the
available tools. This is presented in TableSgnificantly, it is the development of
appropriate institutional arrangements, and the gamtion of viable coping strategies
in the form of policies, that lie at the heart ohé water management dilemma. It is
these very issues that are also second-order reseudependentso the first-order
resource focus inherent in most water scarcityati@es - such as the story being told
about rivers running dry - is deeply flawed (Ohlss& Turton, 1999; Ohlsson &
Lundqvist, 2000).

Table 3.
Matrix Showing Water Policy Goals and Available Tods

Goals (right): Equitable Distribution| End Use Efficiency AllocagiEfficiency
Tools (down):

Administrative | Recommended but nptClumsy but probably Government faces

Approach necessarily the best | still necessary tough decisions
Market Needs administrativeGetting the prices Markets can be cruel
Approach measures as well right is difficult decision-makers

Source: Ohlsson (1999:189).

From this analysis it is evident that the problerasfronting institutions as the result of
basin closure are extremely complex indééds complexity is a mixture of both a first-
order resource scarcity (water deficit), and a sadeorder resource scarcity (inability
to reform or adapt institutions effectively) thataonot be understood in terms of a
linear model.
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4.3 First-Order and Second-Order Resource Oscillatins: The Turning of a
Screw Model

The problematiquearising from this complexity can best be underdtao terms of a
series of bottlenecks or oscillations between-firster and second-order resources over
time. This can be likened to the turning of a sc{@®klsson & Turton, 1999; Ohlsson &
Lundqvist, 2000) in which there is a form of nondar progression between:

* |dentifying bottlenecks in water resource managemen

* Finding and mobilizing the appropriate social totdsmeet the challenges as they
arise.

* Dealing with the conflicts that are being creatgdthe new adaptive ways in which
water resources are being managed.

This progression oscillates in a non-linear fashlmtween a perceived scarcity of water
(first-order resource), and a perceived scarcitytlod social means (second-order
resource) needed to overcome this initial firsteondater scarcity, all the while spiraling
upwards because increasing amounts of social reseureed to be mobilized as water
deficit becomes endemic due to basin closure. BAtth of these oscillations, the level of
complexity increases. The tasks of managing thsllason is about the process of
learning, preferably within an institutional conteixow to effectively deal with:

* The conflicts encountered as a result of the watarcity (First-Order Focus as
shown in Figure 2), including those within both theernational and domestic
political environments.

* The conflicts encountered as a result of the soesdurces applied to overcome this
natural resource scarcity (Second-Order Focus aswrshn Figure 2), including
conflicts that are aimed at reducing state legityna

It can therefore be seen that there is a shifmplesis over time, from managing first-

order resource problems (getting more water) iilytiand ultimately managing second-

order resource problems (managing water allocdtetween riparian states, competing
economic sectors and doing better things with trelable water). These correspond to
the three water management phases shown in Figiretails of some of these issues are
as follows (Ohlsson & Turton, 1999; Ohlsson & Luwidg, 2000):

* During the Supply-Sided Phasthe problem is perceived as water scarcity. The
logical solution is therefore to build hydraulicfrimstructure and mobilize water as
part of the hydraulic mission of society. Centralthis is the Paradox of Perception
noted earlier. This is entirely first-order in fa@;wut second-order issues arise in the
form of:

- Conflict over access to the water resource beindilimed - the so-called
pipelines of power thesis in which hydropoliticalivdege is not evenly
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spread throughout society - in water scarce regsuth as Southern Africa
(Turton, 2000a).

- Conflict between people who are displaced by tha-tailding projects and
the government.

- Conflict between riparian states within an inteioagl river basin, which is
usually configured around the zero-sum principlehement in the
upstream/downstream hydropolitical game - someticated the Rambo
option (Turton, 2000f; Ohlsson & Lundqvist, 2000)his has particular
relevance to Southern Africa where a large numberivers are shared
between more than one country (Chenje & Johnso®6:191; Pallett,
1997:71).

* During the Demand Management Phake problem becomes more complex because
it is essentially about doing more in economic &rmith less available water. Here
again the so-called Paradox of Perception becongbdyhrelevant, because the core
perception of the problem needs to change. Susiisitgas at stake and very little
new water can be mobilized due to basin closureghegerception of the problem
changes from the management of water supply @idér focus), to the management
of demand (institutional transformation as a seeowtkr focus) (refer to Figure 2).
Central to this is the transformation of the managent of water as an absolute
scarcity, to one of a relative scarcity that can benaged provided that society is
prepared to pay the necessary price in social andr@mic terms This results in a
new emphasis being placed on second-order problensit Edward Tenner (1996)
(cited by Homer-Dixon (2000:178)) calls "revengteefs” - such as:

- Conflicts arising from the adjustment to rules, msrand administrative
procedures, which change the pattern of hydropalitprivilege that has
become the norm in society.

- Conflicts arising over the metering of water toypoesly non-metered users
who have grown accustomed to free water.

- Conflicts arising when people have to start payimd cost recovery level
tariffs for their water services.

- Conflict arising from displaced farmers as the tsfoifwater-saving technology
forces people off the land.

- Conflict between rural and urban users of water.

- Conflict between riparian countries in internatibn&er basins, especially
where one country is more developed than anothdr les consequently
already mobilized the majority of the water.

- Conflict between economic sectors, as sectoralvfieiency (SWE) issues
become more relevant.

* During the Adaptive Phaséhe problem is extremely complex, as it is abdeoihg
alternate and even-more economically productivegdhiwith the now highly scarce,
probably polluted and very expensive available wafkhis involves a major
emphasis shift towards second-order issues. Thtarim unleashes a new series of
revenge effect-styled second-order problems whichecin the form of:
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- Conflicts arising from the restructuring of sociegway from an agrarian-
based economy, to an industrially based economy.

- Conflicts arising from rural/urban migrations ahé increase in slums around
large metropolitan areas.

- Conflicts arising from increasing levels of crimgs the rapidly urbanizing
work force is unable to gain full employment dueitadequate education
levels, and the effects of economic stagnation.

- Conflicts between riparian states over the allacatf water in shared river
basins.

- Conflicts arising from new political and economiepg&ndencies, that arise
from the need to balance local water deficits, maparting virtual water from
the global grain market.

- Conflicts arising from economic marginalization, tae developing country
battles to integrate into the globalizing econotmggause the nett outflow of
hard currency needed to achieve food securityt{ferimportation of virtual
water) becomes inflationary.
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Figure 7. The Turning of the Screw Model showing th oscillations between a
First-Order and Second-Order Focus over time (Ohlssn & Turton, 1999; Ohlsson
& Lundgvist, 2000; Turton, 2002a:183).

The oscillations within the turning of the screwdeb(Ohlsson & Turton, 1999; Ohlsson
& Lundqvist, 2000) can be visually depicted as shawFigure 7. The left-hand column
shows the main policy tool that is used in eachhef water management phases. The
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right-hand column shows the primary institutiondljective for each of the water
management phases, as initially defined in Figunehich are shown on the time-line at
the extreme right of the diagram. The oscillatibesveen first and second-order resource
priorities are depicted as the turning of the scbatween the main policy tool and the
primary institutional objective columns.

Let us summarize the argument for the importanceeabnd-order resources that has
been developed so far. Having noted that adapti@eagement is needed in the water
sector from Molderet al., (2001), we have moved on to explore the connedigiween
institutional learning and the various phases ofewaesource management over time
(Turton, 1999a; Turton & Ohlsson, 1999). The tugnof the screw model (Ohlsson &
Turton, 1999a; Ohlsson & Lundgvist, 2000; TurtoAP2a:183) has shown that there is
an intimate linkage between a first-order and aosé@rder resource focus, with an
oscillation in emphasis between these two typesesburce in a way that is more
complex that the simple linear relationship shownHFigure 2.From this we have
concluded that second-order resourceshich we have crudely defined as social
adaptive capacityare the actual determinants of social stability imater-scarce states
(Ohlsson, 1998; 1999; Turton, 1999a; Turton & ObitssL999; Turton & Warner, 2001).
In support of this, Trottier (1999:134) has shoWwattthis theoretical aspect is valuable in
explaining the conditions in the occupied terrgsriof the Jordan River Basin. In his
work on the Middle East in which he has soughtdeeliop an integrated theoretical base
for the study of hydropolitics as a unique discipli Tony Allan (2000, xvi; 322-323) has
emphasized the importance of second-order resaurces

Stated differently thent can be said that second-order resources are adependent
variable, because the quality, quantity and timiof the availability of those resources
determine the final outcome of basin closura other words, if basin closure occurs at a
place and time where there is also a low leveloaiad adaptive capacity (i.e. a second-
order resource scarcity), then WDM policies cartotdeveloped and the securitization
of water is likely to occur as the conflict potettakes on a zero-sum configuration
(Turton, 2001; 2002a). Conversely, if basin closaceurs at a place and time where
there is a high level of social adaptive capadity. @ second-order resource abundance),
then the conflict potential is likely to take orplus-sum configuration, as regimes are
negotiated, WDM policies are developed and adapinstitutions are created and
maintained. Second-order resources seem to be the determiniagable (Turton,
1999a; Turton & Ohlsson, 1999; Allan, 2000:322-3P6rton & Warner, 2001).

4.4  Ingenuity as a Second-Order Resource

Having reached this point in our argument, we &tibw very little about what second-
order resources actually are, beyond the genesicrigtion of why they are needed. Even
Ostrom's (1990:184) work merely notes that somethihich she calls “social capital” is

needed to make common pool resource managemeantiwffewithout going into details

of what this might actually consist of. Fortunatefhomas Homer-Dixon (1991; 1994;
1995; 1996; 1999; 2000) has been doing some groaakimg research into what he calls
“ingenuity”, which is nothing more than a seconder resource or a form of social
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capital. (For more detail the reader is referredhi® longer version of this Analytical
Paper).

One of the possible adaptive responses to incrgdsiels of environmental scarcity is
related to technology, where it is argued by Coopisns - another name for a techno-
economic optimist - that rising levels of resousoarcity will become the stimulus for
invention. Seen in this way, society will somehandfthe remedy when it is needed,
because history has shown that necessity is théenaif invention. Refuting this
argument as being overly simplistic, Homer-Dixo891:101) notes that market-driven
adaptation to resource scarcity is most likelytocged in wealthy societies. It is in these
developed countries that sufficient reserves ofitaRpknowledge and talent help
economic actors invent and adapt technologies rémilt in changes to consumption
patterns. He goes on to suggest that this arguimelgeply flawed, because the majority
of countries that are in fact being confronted hgreasing levels of environmental
scarcity are developing countries, which are ecacally poor, with inefficient markets,

a lack of financial capital and a paucity of knogde and know-howConsequently, the
“water barrier” that Falkenmark (1986:197; 1990:181speaks of is dependent on
second-order resource availabilitywhich Israel has in abundance, but which the
Palestinians, Syrians and Jordanians have in v@qrgegrees of scarcity (Allan, 2000:
324) by way of example.

When being confronted by increasing levels of resescarcity, societies can avoid the
resultant social disintegration and turmoil (seconder scarcity) if they can adapt to the
rising levels of (first-order) scarcity. In thisg&rd, Homer-Dixon (1994:16) notes that
adaptive strategies essentially fall into two broatkegories:

* Societies can continue to rely on their indigenoesources, but use them more
sensibly. Economic instruments such as taxationoéimer incentives could be used to
increase the price of resources, thereby encowgagimservation and innovation
while reducing depletion.

* Alternatively, societies might choose to decouplentselves from dependence on its
own environmental resources, by producing goodssamdices that do not rely on
those resources. This would involve the reinvestrnrerapital and skills in order to
achieve the shift to other forms of wealth creatiGentral to this would be effective
WDM policies.

In order to achieve either of these two options évev, what Homer-Dixon (1994:16-17)
calls “ingenuity” will be needed. Central to thisncept of ingenuity is the notion of
“social capital”. It is the same concept that Ostrd990; 1994; 2000) utilizes. First used
in the English language by Hanifan (1916) (FineQ22@8), there is also a strong French
sociological tradition that is mostly associatedthwihe work of Pierre Bourdieu
(1986)(Fine, 2001:53). Putnam (1993:167) definesiasccapital as trust, norms and
networks that can improve the efficiency of socieyyfacilitating coordinated actions. It
is these very elements that are needed to devdfeptiee WDM strategies and to
negotiate and maintain water-sharing regimes isie@priver basins. Putnam (1993:172)
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notes that reciprocity is a highly productive comeot of social capital, so the reduction
in reciprocal behavior erodes the social fabricisTik the underlying driver of resource
capture, which over time delegitimizes the Stateé ather institutions charged with the
responsibility of managing the adaptive responssded (Percival & Homer-Dixon,

1998:281). Again this raises the issue of legitiynac

Ingenuity in its broadest sense is thus the seteafs that can be applied to solve practical
technical and social problems such as those arifiogp the depletion of natural
resources (Homer-Dixon, 2000:21). So if ingenugythe key to the solution, what
exactly is ingenuity? More importantly, how doewdrk and can it be stimulated?

Homer-Dixon (2000:21) says that ingenuity includewide range of aspects including

new ideas - which he calls innovation - but morpomtantly, also those ideas that are not
necessarily novel but are nonetheless very usdfulthis regard, ingenuity can be

considered as being the sets of instructions tbht Humans how to arrange the

constituent parts of their social and physical d®erin a way that helps them achieve
specific goals. Ingenuity has both a quantitativel @ qualitative element to it. In a

quantitative sense, the amount of ingenuity neé¢dedntinue running a system that has
been developed, is not the same as the amountdhé&zdetially create that system in the

first place (Homer-Dixon, 2000:22). This is becatls= nonlinearity associated with both

threshold effects and revenge effects, increasesdlgree of complexity that needs to be
managed. In a qualitative sense, the type of iniggneeded to create new technologies
differs from that needed to reform old instituticaarsl social arrangements.

Homer-Dixon (2000:22) has consequently isolated kespforms of ingenuity:

* Technical Ingenuityhelps us solve the problems that arise in thesighi/world.

- An example in the water sector would be the cowostin of hydraulic
infrastructure as part of the hydraulic missionntobilize water on which
social and economic development can be sustained.

- This can be likened to the First-Order Focus shmwigure 2.

- It is also evident as one component of the so-@daHaradox of Perception
noted earlier.

* Social Ingenuityhelps us meet the challenges that humans fabeimnsocial world.

- An example in the water sector is the developméntVDM strategies, the
negotiation of water-sharing regimes in closingribasins and the reform of
water institutions.

- This can be likened to the Second-Order Focus showigure 2.

- It is also evident as the other component of thecadled Paradox of
Perception noted earlier.

Seen in this light, the Paradox of Perception istaally a manifestation of the dynamic
interaction between these two forms of ingenuitifach element of the paradox
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represents to need to mobilize one dominant formgénuity, either technical or social,
but always in harmony with the other. Thus the tFdsder Focus noted in Figure 2
implies Technical Ingenuity dominance, but stilthwvelements of Social Ingenuity being
present; whereas the Second-Order Focus impliemlSagenuity dominance, but still
with elements of Technical Ingenuity being presérite key concern is getting the
correct mix of the two main ingredients at the riglnoment in historic timeThis is the
core challenge to WDM policy-making and implemeritat.

More significantly, there is a critical link betweehe two forms of ingenuitySocial
ingenuity is a critical pre-requisite for the genation of technical ingenuity(Homer-
Dixon, 2000:22-23). The reason for this is that ke&s provide the necessary
mechanisms and incentives for inventiveness andctkation of new technologies.
Politicians bargain for and create coalitions, upging them with the necessary
incentives to put new institutional arrangementglate. Competent bureaucrats plan and
implement public policy, while ordinary people imromunities and households build
local institutions and change their behavior inesrtb solve the problems that they face.
These forms of social capital are all supplyingoatimuous source of social ingenuity.
One of the outputs of this mobilization of sociaiénuity is technical ingenuity. Social
ingenuity is thus the independent variable in thguation. Society therefore needs
ingenuity in order to develop more ingenuity (Hordexon, 2000:232). This explains
the complexity that is inherent in the Paradox efdéption, as well as the reason why the
transition from a First-Order Focus to a SecondeDiebcus as shown in Figure 2 raises
SO many vexing issues.

In the development of technological systems, thgbphical basis of modern science is
to control nature rather than to understand it. &Jsiinding nature is tolerated insofar as
it enables man to ultimately gain control (Turtd®99a). This is evident in the work of
Francis Bacon (1620; Kitchen, 1855:129) and Renscbies (1637; Anscombe &
Geach, 1954:46). The control of nature aspectilisrskevant today within the Natural
Sciences, and is particularly manifest in hydraehgineering, where in essence human
ingenuity is applied to alter the naturally-occagihydrological flow patterns, the result
of which both lentic and lotic ecosystems have el over millions of years of
geological time. Seen in this way, dam buildin@iprofoundly unnatural act, because it
seeks to control nature, which is why sometimemgih bite back” (Tenner, 1996) in the
form of revenge effects that basically increasedégree of complexity that needs to be
managed. This philosophical foundation affects wasy that we construct knowledge,
which in turn impacts on the way that we intergrdormation. This has urged social
theorists like Giddens (1984: 335) to conclude ttiere are social barriers to the
reception of scientific ideas and provable truths.

Driven by our belief in the control over naturettlgainherent in our scientific knowledge
and resultant techno-economic optimism, the woid imcreasingly become human-
impacted, with very few natural systems still oetg. One of the results of this is an
increase in the level of complexity (Arthur, 1994 Homer-Dixon, 2000:103) and
interdependence between the natural, social artthéémgical systems (Homer-Dixon,
2000:173), which in turn means that a greater ohaxésts to encounter the unintended
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consequences of nonlinearities and threshold sfi@etenvironmental scarcity increases.
In this regard it has been shown that the ingemeitpiirement goes up as environmental
problems worsen, because societies need more soptad technologies and institutions
to reduce pollution and to conserve, replace amgeshatural resources (Homer-Dixon,
2000:23).1t is precisely these aspects that are in short glypin the developing world,
which is one of the reasons why WDM policies arengeally poorly developed and
largely ineffective in Southern Africa as shown I@oldblatt et al., (1999:11).

The supply of ingenuity thus involves both the gatien of good ideas, as well as their
implementation within society (Homer-Dixon, 2000y28Vhen examining this in more
detail, it was discovered that many of the critichbtacles occur not when the ingenuity
is created - there is usually not a shortage ofigdeas - but rather when people try to
implement these ideas. This is clearly the cash WDM policies, making this aspect
highly relevant to this Analytical Paper. In fatte biggest obstacle is often political
competition among powerful groups in society, whstalls or prevents key institutional
reform (Homer-Dixon, 2000:23). The supply of sodiajenuity is therefore the major
bottleneck in society (Homer-Dixon, 1995).

Stated simplistically, it is the inability of dewgling states to innovate in the face of
complex challenges, which causes them to fail (Ba& Homer-Dixon, 1996)It is this
very condition that mitigates against the developrhand implementation of effective
WDM strategies, which accounts for the fact that lpy guidelines have not been
forthcoming, despite the effort that has been maftde develop themCentral to this
observation is the conclusion that developing coemttend to fail because they are
unable to generate or use new technological ideasrder to reap greater economic
benefits. The crucial factor in this equation ig tuality of public institutions, where
resource scarcities affect the potential for iniova Seen in this light, first-order
resource scarcities directly affect the adaptiygacdy of society, thus increasing second-
order social resource scarcity (Ohlsson, 1999:156)

Emerging from this argument, Homer-Dixon (2000:&)es that there is a concept called
the “ingenuity gap” which he sees as being a shlblittween the rapidly rising need for
ingenuity, as the result of increasing levels ofiemmental scarcity, and the inadequate
supply of the correct form of ingenuity to solve ttesultant problems. This is the main
reason why developing countries fail (Barbier & HorDixon, 1996; Homer-Dixon,
1995; 1996)lt is also why WDM policies are not being readilywkloped, and where
they are developed, are not being effectively impdmted and sustained over tim#.
seems therefore that ingenuity cannot easily batedeor stimulated, because in essence
it is a product of social capital, which in turnncle understood as being the synergistic
application of second-order resources in society.

4.5 Ingenuity and Institutional Learning
We have shown that complexity is a naturally odogrphenomenon in all aspects of

human life, and is also manifest in the water gediastitutions, which are broadly
defined as “sets of formal and informal rules, uthg their enforcement arrangements”
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(Furubotn & Richter, 1998:6), allow for the devetognt of solutions to the problems
arising from this complexity because they “defihe incentive structure of societies and
specifically economies” (North, 1990:4). Krasne®&3:12) has shown that regimes are
needed to manage complexity. In fact, the incréasemplexity can become one of the
fundamental stimuli for regime creation in the tfipdace. In this regard a regime is
simply another form of institution, but with ananbational dimension to it. In the water
sector, regimes refer to water-sharing agreemeardsttzeir associated rules, procedures
and institutional arrangements (Turton, 2002a) anduch have a WDM function as one
of their core functional areas, especially in ctbsger basins where competing demands
for water allocations are high. Central to thishis generation of knowledge, which is the
sum of technical information and theories aboutt timformation which commands
consensus at a given time among interested ad#aas( 1980). So in essence there are
five completely distinct, but extremely importaelements to this form of knowledge
that needs to be understood:

* Technical information is the foundation of knowleddput data on its own does not
constitute knowledge.

* This technical information must be processed andluated before it becomes
knowledge, so there must be agreed-upon sciemiéthodologies at work within the
chosen institutional setting.

* Consensus needs to be generated on the validitheofitial data, as well as the
methodologies used to evaluate those data, if dseltant output is to become
knowledge. Consensus building is a social procais avstrong political dimension
to it.

* The resultant output of this process must resuthinged perceptions about the core
problem being confronted by the institution or regi The so-called Paradox of
Perception is consequently of central importancel eéan be used as an empirical
indicator of change. If there is no change in pgtioas about this core problem over
time, then the knowledge is probably not legitimateply because insufficient
consensus has been reached on the initial datan#tieodology used to evaluate
those data, and the final result of this process.

* This new knowledge must become the basis of neucypdsuch as WDM) that
guides the institution or regime in the attainmeinthe primary goal that arises from
the changed perception of the core problem beindraoted.

Seen in this light, the difference between infolioratand knowledge is the process of
legitimization. Knowledge is institutionalized andl seen to be legitimate, whereas
information need not necessarily be &egitimate knowledge, when captured in an
institutional setting, results in more than adaptan - it results in institutional learning

as well Adaptation becomes the institutional responseh¢oprocess of institutionalized
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learning, which in turn is the result of social geeses of consensus building and
legitimization. Yet again the issue of legitima@cbmes relevant.

It should come as no surprise then that institatiotlevelopment is an incremental
process, particularly in contested arenas whengigos is high. For the same reason, the
fact that earlier WDM studies have shown that soalicies are “not an intrinsic part of
water resource planning and management at thenahtmd regional levels in Southern
Africa” (Goldblattet al.,1999:11) should also come as no shock. Learnimgegssary,
because adaptations need to be made as regimesremted and institutions are
developed. In this regard Ostrom (1990:190) fourad the activities of external political
regimes were positive factors in helping most & ¢noundwater producers in southern
California to self-organize, but such activities revenegative factors in preventing
continued self-organization in other cases thathstsestudied. As a result of this, a theory
of self-organization and self-governance of smalleits within larger political systems
will need to take the activities of the surroundpuaitical systems into account (Ostrom,
1990:190).This means in effect that successful models frongigen location cannot
necessarily be transplanted into other hydropolgicsettings and be expected to work.
The reason for this is the culture-bound naturproblem definitions, threat perceptions
and norms governing cooperative behavior, all oiclvhare intimately linked to the
specific historic experiences of the various rdeyprs.This is part of the reason why
previous WDM studies (Goldblatt et al., 1999) hashlown such policies to be unevenly
developed and implemented in Southern Africa. Thisevenness merely represents the
different stages of institutional adaptation withithe study area.

Ostrom (1990:191) has concluded that there ares threblems that current theories of
collective action fail to take into account. Thds®ve major ramifications for WDM
analysis such as that conducted by Goldb¢atal., (1999), because they reduce the
effectiveness of existing theoretical models foovaling the foundation for the policy
analysis of institutional change. These three $htstin existing theory are as follows:

* The need to reflect the incremental, self-transfogmature of institutional change.

* The importance of the characteristics of exterrditipal regimes in an analysis of
how internal variables affect levels of collectm®vision of rules.

e The need to include information and transactionscos

It seems therefore that while institutions are tépaf learning and adapting - to which
we can now say with a degree of confidence thatithielated to second-order resources
- there is in effect little by way of acceptableedhy that can guide us in our
understanding of how and why institutions succeeda(l).

4.6 Legitimacy and WDM Policies
Having noted that legitimacy is an important aspgdtVDM, it is necessary to dwell for
a few moments on this aspect in order to gain tebenderstanding of the concept. In

this regard it has been shown that “because resaalfocation is driven by political
reasons it entails inefficiencies, but these igefhcies are regarded as expedient because
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this is the price the [government] has to pay folitical security and support” (Turton,
2000a:144). Stated simplistically, illegitimate amapopular governments are willing to
tolerate inefficient resource allocation practidescause this buys them support. The
converse therefore also holds true, and a “legttmgovernment with broad-based
popular support, can in fact introduce water demamghagement schemes, as the
[government] under those conditions is not understant threat” (Turton, 2000a:144).
From this we can deduce thadpular support for government is a necessary cdiah

for the successful implementation of WDM policieadstrategies.

In his classic study of the evolution of the AmaricHydraulic Mission, Reisner (1993)
mapped out the history and political dynamics otewaesource management in that
country. What emerges from this case study isdalewing (Turton, 1999a):

» There are powerful vested interests that becomedirwith water availability and
allocation. So powerful in fact, that Presidents tal from office as a result.

» Water means livelihood and security in arid regjoss this fact politicises water
supply and allocation measures. This can leadstouree capture.

* Supply-sided solutions are favoured, as they areetisiest to apply. This gives birth
to what is known as a sanctioned discourse thaeplaupply-sided solutions at the
foundation of a water-related paradigm, which carcélled the hydraulic mission of
that particular society. This is linked with thdipoal ideology of the State.

» Steady supply of water gives rise to increased demahich in turn feeds a vicious
cycle using the rationale of supply-sided solutiohkis makes water a somewhat
peculiar commodity. The sources of supply consety&ecome increasingly distant
and costly in terms of both finance and environmakimpact.

» This gives rise to the birth of a hydraulic so@ahscience, usually embodied in the
form of environmentalism, which causes a changewvirat has been called the
Hydrosocial Contract that exists between the Gawemt and the people being
governed (Turton & Meissner, 2002). This challentes sanctioned discourse, but
initially the alternative set of solutions that #evironmentalists espouse are ignored.

* Because of a temporary crisis, usually in the fofra serious drought during which
supply-sided solutions become incapable of meeatergand, forms of WDM can be
considered. Drought therefore opens a window ofodppity that politicians and
environmentalists can use to change the prevaslamgtioned discourse. Timing with
regard to water sector reform is thus extremelyartgnt.

« WDM is introduced, but results in political stre3fiese political stresses can be so
severe that even Presidents can fall from powehappened with Jimmy Carter (see
Carter, 1982:78-80 in Allan, 2000:29). For thiss@a there is a natural social
dynamic at work, which acts as a disincentive topiement long-term WDM
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strategies. Politicians are therefore hesitant tacta which becomes a serious
impediment to the implementation of successful Wpdlicies

The latter aspect is extremely important as itshattthe existence of different degrees of
WDM, each carrying different political risk. It robably this reason that causes writers
such as Kessler (1997) to lament that “the ternoigplused in the relevant literature is
confusing”. We have now shown that this is so bsean reality there are many more
aspects to demand management than a simple magkl ba notions of a transition from
a supply management mode to a demand managemeataaahown in Figure 2.

In order to understand why legitimacy is so impatitave need to examine two key
concepts in more detail. Figure 8 is a schemapeesentation of “End-Use Efficiency”
and “Allocative Efficiency” at work. The point of epparture in understanding the
subtleties of each strategy is to accept that iy gimen political economy, there are
essentially three broad sectoral consumers of watdiich can be identified as
agricultural, industrial and domestic users. Thesetoral consumers have two critical
components that need to be carefully differentiaeth sector has a different:

* Water need or requirement in terms of both qualitgt quantity.

» Financial connotation attached to the way thasé@suor converts water into a product.
This can be best understood as “sectoral waterigiity” (SWE). This is
operationalized by means of a comparison showiagytiume of water consumed by
that sector as a percentage of the total wateruoed in that political economy,
expressed as a ratio of the percentage contribttidhe overall economy (GDP) of
that sector (Turton, 1998: 7). This brings in aetyid gearing aspect.

By introducing the element of efficiency into thguation, it now becomes possible to
make choices between water allocations in termswvof major criteria regarding the
contribution of that specific volume of water to:

* The overall economy in monetary terms.
e The number of jobs that can be created as a result.

Various authors use different sectoral breakdownsterms of water consumption.
Ohlsson (1999:178) notes that agriculture uses®b;74ndustry uses between 20-25%
and domestic users account for between 5-10% abthéwater used in a given country.
There are of course variations. Agriculture consur@&% (Reisner, 1993:333) of the
water in the state of California alone, and 99%tle Sa’'dah region of Yemen
(Lichtenthaler, 1996). Allan (1998c: 170) notestthgriculture can consume as much as
90% of the national water budget of certain pditieconomies. Figure 8 uses
conservative figures for illustrative purposes.
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Figure 8: Schematic representation of two differentpolicy instruments typically
found in WDM strategies (after Turton, 1999a).

What becomes evident from this diagram is the ttaat because each sector has a vastly
different consumption pattern, they cannot allfeated as equals when WDM strategies
are being planned (Permst al., 1997:3). For example, if only a 10% saving can be
achieved from agriculture alone, this will free apnassive volume of water, which can
be allocated to alternative sectoral consumers.iddak similar saving of 10% in the
domestic sector will not free up quite the sameunw in overall terms. The cost of
increasing efficiency versus the resulting actumprovement therefore becomes very
relevant. It also becomes evident that there acedistinct policy instruments that can be
integrated into WDM strategies.

» End-Use Efficiency(also known as Intra-Sectoral Allocation) aimsdateloping a
series of water saving strategies and technologidsch can be applied to all
economic sectors (Allan, 1998d), usually at theelesf the production unit or
household. Obviously the big target would be adiica, simply by virtue of the fact
that it is the largest consumer, so even a smaltorement here would be significant
in terms of the overall water budget of a politie@onomy. This is also relatively
simple to achieve in both technical and social geriechnically, it involves aspects
such as leak detection, pressure control, retirafituising low volume devices,
alternative irrigation hardware and scheduling egnificantly, these technical
innovations need not be developed within the cquotncerned, and are thus not
regarded as being a critical component of the teehnngenuity within a given
society. If these aspects are not available inetpcthey can be brought in from
outside without too much bother. Socially, thisalso true.The introduction of
water-saving devices and technologies are unlikielycause a disruption beyond the
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level of minor irritation so they do not impact degitimacy.These negative aspects
are mostly offset by the rewards to the consumehenform of reduced expenditure
as evidenced in their monthly water bill.

» Allocative Efficiency (also known as Inter-Sectoral Allocation) is sdnieg quite
different however (Allan, 1998d). This aspect of Wk relatively easy to design in
terms of the purely technical aspects of the sisaten the sense that a technocratic
specialist may do this work far removed from theuk of the actual problem). The
rationale is quite simple. By taking water awaynfragriculture, which is a heavy
consumer of water and which normally contributel aasmall amount to the GDP
(low SWE) of a country, significant savings of watan result without a major loss
in overall income. This liberated water can thendsallocated to economic uses with
a higher SWE, such as in industry or commerce. iBnghere the relative ease ends
unfortunately. The social disruptions caused by such re-allocasorcan be
significant and political fallout can be more thamost politicians would be
prepared to countenancé his is evidenced by the case of Jimmy Carteeeewed
earlier (Turton, 1999a; Allan, 2000:128). Theseuptions are caused by:

- The shift away from a national policy of food selifficiency to one of food
security, which may be unpopular if a strong nadl@tic element exists within
the prevailing political ideology. This induces tBtate concerned to move into a
position of some degree of dependence on foreigplsus for foodstuffs.

— The loss of jobs within the agricultural sectortumn means that new employment
opportunities need to be created in other sectorabsorb this surplus of labour.
This implies a strong element of human migratiohjol in turn places pressure
on urban centres in the form of housing demandssandce provision.

This is why politicians tend to avoid this optidrthey can, leading Allan (2000:184) to
note that there are distinct forms of rationalityth a sharp contrast between political
rationality, economic rationality and environmenmnionality. This political avoidance is
especially true if the Government concerned is pof or facing some form of
legitimacy crisis (Turton, 2000a). The rewards $occessfully managing this transition
from End-Use Efficiency to Allocative Efficiency iabe enormous however. Allan
(1999) notes that allocatively effective water gsattivities can provide 10 000 times the
returns to water of agriculture. An improvementhe order of four levels of magnitude
is extremely attractive for water-scarce states.uBing this strategy, more jobs are
created, hence the label “more jobs per drop”. @@nomic efficiency is improved to
such an extent that products requiring a large atnofuwater to produce, such as cereals,
can be imported. Since it takes 1 000 tonnes oémtatproduce 1 tonne of wheat, and 16
000 tonnes of water to produce 1 tonne of beefaAll1999), it becomes feasible to
import these from the global market (Turtetnal.,2000a). By importing such products, it
is effectively like importing the volume of watdrat is needed to produce them in the
first place.This “virtual water” is significant to water-scarcepolitical economies for
three main reasons, all of which serve the valualgarpose of not undermining the
legitimacy of Government
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» It provides a politically silent way of balanciniget water budget. In other words, it
de-emphasises the problem of a first-order wataresy.

e It is more efficient to import the water-rich praduthan to build an engineering
solution to import the water and produce the produt other words it is more
sustainable financially and ecologically.

* It reduces the social tensions that would otherdisecaused by the need for the
major structural adjustment that a transition @ final Adaptive Phase (Figures 5 &
7) of water management entails.

The sensible choice of WDM strategies would therefte to initially launch End-Use
Efficiency (Intra-Sectoral Allocation of water) prects, and then to gradually phase in
the Allocative Efficiency (Inter-Sectoral Allocatio of water) strategies at a rate that is
socially and politically acceptabldBoth strategies have a role to play and each mregui
specific set of social pre-conditions. Significgnthe former can buy time in order that
the complexities arising from the application ok thatter can be resolved through
effective institutional development. This againesfgthens the argument that Second-
Order Resources are the determining factor in ohg-term.Intra-Sectoral Allocation
does not impact on legitimacy as much as Inter-®eat Allocation does.

In order to illustrate the relevance of legitimaagd in keeping with the concepts used in
the rest of this Analytical Paper, we can now toun attention to integrating this aspect
into our emerging model. We have shown that thezdv@o components to the transition
in water resource management, and we called thEsstaand Second-Order Focus. Both
impact on institutions, but with the Second-Ordects being primarily about the reform
and further development of those institutions iway that can cater for the increased
level of complexity that needs to be managed. @mtmodel we have now shown that
legitimacy is a key factor, which can impact on tlevelopment and implementation of
WDM strategies. This enables us to now examine soifm¢he aspects within an
institution that has primarily a Second-Order Foicusiore detail.

If we envisage an institution as a building of spthen we can see a number of distinct
components to that building. Such a model has h@esented in Figure 9, using a
foundation, two pillars, a lintel and an apex. Taendation we can likened to the stock
of Second-Order Resources available in societyhdfe are sufficient resources of this
nature, then the foundation will be strong andhbgding will be steady. The left-hand
pillar we can then call the Structural Componerjolr contains a number of distinct
elements. These elements include institutional @apand intellectual capital, which
when combined generates an output. This outpudastahe way that the core problem is
identified, and consequently about the generatioa eet of coping strategies such as
WDM policies. The right-hand pillar is the Socialo@ponent. This pillar looks
deceptively simple, but in reality is extremely quex because it cannot be engineered
and as such it remains unpredictable. The key eleré this component is the
willingness and ability of the people concernedatwept the output of the Structural
Component as being fair and reasonable. One cdorgat people to regard government
policy as being fair and reasonable — and conselyulegitimate — because this lies in
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the hearts and minds of the broad population tretHiected by those policies. There is
consequently a dynamic interaction between thepiars. This dynamic interaction can
be loosely described as being the support or opposito those policies, and
consequently lie at the very heart of legitimacy.
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Figure 9. Model linking Natural Resource Reconstrutton via Water Demand
Management to the Second-Order Resource base of aen social entity.

If WDM policies are effective, then they will le@d sustainable use of water resources in
the country, resulting ultimately in the reconstimic or rehabilitation of the natural
resource-base. In concluding this discussiors important to note that the issue of
legitimacy becomes increasingly important as thartsition from End-Use Efficiency
(Intra-Sectoral Allocation of water) to Allocativ&fficiency (Inter-Sectoral Allocation

of water) occurs|t is for this reason that the aspect of legitmanust always be kept in
mind when developing WDM policies as political sli#§p can be negatively impacted.
This is one of the unknown unknowns that arise ftbenpropensity towards complexity
that has been discussed earlier, which is not fauice existing literature on WDM.

4.7 Indices of Second-Order Resource Availability

We have shown how important Second-Order Resoanees the context of WDM, but
this raises a new question. How can we link inggnto the management of water
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resources in a closing river basin? More importantthat indicators can we use to
measure the existence (or absence) of Second-Qes$eurces in society?

Central to this is the role of institutions, whispecify the range of socially permissible,
required or recommended actions in any given sgonatHomer-Dixon, 2000:283).
Institutions also generate and make available kéyrination about the actions of others
(i.e. institutions reduce uncertainty, which isey Kunction of water-sharing regimes in
closing river basins if the zero-sum result of sgi@ation is to be avoided)(Turton,
2002a:203). President Jefferson realized two huhgiears ago, that the complexity of
our institutions must rise with the complexity dfethuman interactions that they are
intended to manage, and the tasks that they arecte to perform (Homer-Dixon,
2000:283). This takes us back to the adaptationishassumed in the models that have
been developed by Moldet al.,(2001) and Turton & Ohlsson (1999) (Figures 5 & 7)

It has been shown that second-order resourcesharkely determining factors of basin
closure (Turton, 1999a; Turton & Ohlsson, 1999;ténr& Warner, 2001; Ohlsson &
Turton, 1999; Ohlsson & Lundqvist, 2000; Allan, PO8R3), yet there is nothing
available in the literature to take us beyond thosmt. In reality, we still do not know
what indicators can be used to measure the exsstefcsecond-order resources in
society. In an attempt to overcome this problemaml(2000:322-325) has taken the
initial conceptual development that was done bytdmur(1999a), Turton & Ohlsson
(1999), and Ohlsson & Turton (1999), and concretittes into an indicator of second-
order resources. Using GNP per capita adjustedutchpsing power parity, Allan
(2000:324) has produced a matrix for the MENA caest This matrix shows on the
vertical axis, the level of water security in eaabuntry, measured as the volume of
freshwater available per capita per year. On thezdwotal axis the degree of adaptive
security is measured, using the World Bank dat&Ni® per capita per year. This shows
a good split of countries between possible comlmnat of water-rich but adaptive
societies; water-rich and non-adaptive societiestewpoor and non-adaptive societies;
and oil rich and adaptive societies. The selectibNP as an indicator was taken to
embrace the capacity of society to mobilize resesifor the development of institutions
and consequently to generate a range of adaptp@gastrategies. Alcamo (2000:164)
supports the use of such data as an indicatortafe'susceptibility”. In this regard, this
highly aggregated data is valuable because iterigtr long time sequences, and it can
be linked to the state capacity to respond to <righ similar vein, Homer-Dixon
(2000:101) has shown that adaptation is unlikelgdour in poor countries, so a measure
of relative wealth, particularly if this can be dsm a comparative fashion, is a valid
albeit crude indicator. From the application ofstimethodologyAllan (2000:325) has
concluded that it is the social and political prage that in turn enables water policy
reform, and not vice-versa.

Taking this further by incorporating the concepiatthave been presented earlier, Turton
& Warner (2001) have developed a similar matrixngsihe following concepts, for an
analysis of various countries that are found intBewn and East Africa. The Southern
African component is presented in Figure 10.
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Figure 10. Matrix showing the relationship of both First and Second-Order
Resources in Southern Africa (Turton & Warner, 2001 Turton 2002a:199).

This shows the following:

Structurally-Induced Relative Water Abundance (SIRW(Refer to Paragraph 3.3

for a definition of this term).

This includes Botswana, Mauritius and South Afrieajch mostly have first-

order type of water resource problems (i.e. problgmmarily related to the
availability of water rather than the developmehinetitutions).

Stated differently, the Second-Order Focus notedrigure 2 is generally
being taken care of in this category of country.

Significantly, WDM policies are being developed antplemented in these
countries. This can be interpreted as being a mstaifion of the successful
mobilization of second-order resources in this groficountries.
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e Structurally-Induced Relative Water Scarcity (SIRMRefer to Paragraph 3.3 for a
definition of this term).

- This includes Angola, the Democratic Republic oo (DRC), Namibia,
Mozambique and Zambia, which mostly have seconeévotgpe of water
resource problems (i.e. problems related to theldgement of institutions and
infrastructure with which to mobilize and distributvater as a basis for
economic growth and social development).

- It must be noted that Namibia falls into this catggbecause of its small
population base and relatively high level of wealthis set of indicators fails
to take into consideration the spatial distributddrwater, which in Namibia is
a serious problem.

- Significantly, with the exception of Namibia, form&/DM policies are
generally not being developed in these countries.

- Stated differently, the First-Order Focus notedFigure 2 is the primary area
of concern for this category of country.

* Water Poverty (WR)Refer to Paragraph 3.3 for a definition of ti@sm).

- This includes Lesotho, Malawi, Swaziland and Tamgamvhich have a
complex set of problems relating to both first asgtond-order resource
scarcities (i.e. they have insufficient water fastained economic growth and
development, and they also have limited instituglotapacity with which to
resolve these problems).

- Significantly, WDM policies are not strongly devpkd in this category of
country.

- Stated differently, this category of country emlasdia complex set of
developmental problems caused by the convergenbetbffirst and second-
order resource scarcities simultaneously.

From this matrix (Figure 10) it can be shown that four hypotheses that have been
presented in Paragraph 3.3 are valid (Turton & \&fgra001). Other indicators are also
under development (Turton, 2002a:45-46), but mas necessary within the context of
this Analytical Paper to go into more detail abthe#m. For more details the reader is
referred to the longer version of this Analyticalp@r.

5. Discussion

From this analysist becomes evident that there is no single setalfqy guidelines that
will be universally valid for the entire SouthernfAcan 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 outhern African Region” to be
flawed, largely because it is based on the keyrmagsan that the South African and
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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 this
Analytical Paper. This does not mean to say thatettfiort is futile however. Quite the

contrary is true. The current IUCN initiative islvable because it has allowed these
complex issues to be analyzed, and in particutanas allowed for the sharing of the

ideas presented in this Analytical Paper to beically discussed among water

professionals from the entire Southern African Regi

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-gremsich 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 Diversgythe Norm As the result of our
deepening understanding of the conceptual differdretween first and second-order
resources, we can now explain why each countnyifisrent and somewhat unique.
This is the fundamental reason why policy optidms twork in one setting, are likely
to fail in another. Each country, river basin otctanent area has a different mixture of
first and second-order resources at their dispddat fact should be recognized and
accepted as the primary point of departure in ayré attempts to develop regional
guidelines.

» Strateqic Issue-Area No. 2: Focus on Institutiddavelopmentlt has been shown that
the key problem in Southern Africa is the genewlufe to effectively develop
institutions. This does not mean that there armstitutions, but rather that institutions
are generally under pressure. The cause of tHhiseigising level of complexity that
needs to be managed, and in particular the complasising from the need to manage
demand. This needs a fundamental change to thellsal®aradigm of Perception that
forms the very foundation of institutions as theyrently exist. We have seen that
each country has a different institutional chaleenghose countries that can be
categorized as SIRWS have primarily a First-Ordmus, whereas those countries that
can be categorized as SIRWA have primarily a Se€rtr Focus. Each of these has
a fundamentally different logic, rationale and pkophy to it. Those countries that
have been categorized as WP have a more complegfmpoblems. It is this category
that will benefit the most from the involvementeofternal role-players.

» Strateqic Issue-Area No. 3: Focus on Data Generaklow and Managemenit has
been shown that complexity is a natural outcomemainagement interventions,
particularly with respect to ecosystems. This canipy needs to be modeled if it is to
be understood. Central to this is the need for, detéch needs to be generated. This is
particularly true for WDM, where critical data suels water balances, water loss,
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payment levels, cost-benefit analyses of altereabptions and suchlike are of crucial
importance. That data then needs to be managemiria way in order to be processed
on time, accurately and then provided to the reledcision-maker in a format that
can be understood. It is generally known that deaagement is a weakness in most
developing countries, and Southern Africa is ncegkion.

 Strateqic Issue-Area No. 4: Focus on the BroaderoS6conomic Settinglt has been
shown that policy decisions do not take place imaauum. Similarly, it has been
shown that complexity results in feedback loopsne@ositive and some negative.
There is consequently an intimate linkage betwierpblicy-making environment and
the broader socio-economic setting in which itnsbedded. WDM needs both policy
generation and sanction for non-compliance if toisucceed. This is unlikely to occur
in a setting where socio-economic development agm¢sallow for the generation of
sufficient income streams with which to supportimgions, let alone to allow them to
adapt to changing needs. The linkage between powert second-order resource
scarcity is a fundamental one that needs to bentatignizance of if WDM policies are
to be effective.

 Strateqic Issue-Area No. 5: Focus on Political VBlkcause water brings privilege, its
allocation in society will always be politicizedsAne commentator has noted, “water
flows [uphill] towards power and money” (Reisne®9B: 296). Politicians seek power
and generally have a short-term focus (about getiacted), whereas water resource
managers generally have a long-term focus. Theigadlienvironment constrains the
water resource management environment howeverheae tis a distinct difference
between what should be done to manage resourcesnsily, and what can be done
to manage those resources sustainably (Allan, 28a@0. One therefore needs to get
political buy-in before WDM policies can becomehla 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 calledntdematic events” (Hajer, 1996)
and others have called “windows of opportunity” rfgdon, 1984; Allan, 2000:190).
While this has not been discussed in detain in Amalytical Paper, its relevance is
that it provides an opportunity for intense publiebate on a given issue, and in
general it provides for a narrowing of opinion ongaven 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 geallgr appears as a series of
incremental adjustments and adaptations rather fweeeping once-off initiatives.
Every effort should be made to concentrate efftotseform policy at times that
coincide with emblematic events. One such oppagunigs the forthcoming
Johannesburg Summit (World Summit on Sustainableeldpment) during which
issues of sustainability will be examined in greetail.

» Strategic Issue-Area No. 7: Focus on Incrementallidations of WDM It has been
shown that institutions are capable of learning] #mat this learning results in a

50



Turton, A.R. 2002. WDM as a Concept and a Policy: Towards thee@pment of a Set of Guidelines for Southern Adric
Commissioned Analytical Paper for the IUCN Wateniaead Management Programme for Southern Africa: @HaBretoria: [UCN.

redefinition of the core problem being managed @bealled Paradox of Perception).
This incrementalism is entirely natural and is actfa healthy manifestation as it
allows for corrections to be made before the resb#come catastrophic. For this
reason any initiative designed to stimulate beatfores and therefore to develop a set
of WDM qguidelines, should harmonize itself with ghnatural incrementality rather
than seek to make one major effort. In this regasgnizance can be taken of the
different factors raised in the other six strataggue-areas, particularly with respect to
the differing combinations of first and second-ardesource availabilities within given
countries. This will stimulate the development o$tainable WDM policies, and then
encourage the cascading and adaptation of thegaegadlo other countries and social
settings.

6. Conclusion

It has been shown that a central component optbblematiqueof WDM as a concept
and a policy is what has been called the Paraddeateption. This in turn is linked to
the changing water management paradigm, which ifsinghin response to external
stimuli that are too strong for any one countrydsist, from a highly centralized water
supply perspective, to a decentralized demand nesneigt perspective based on the
principle of subsidiarity. Underlying this transiti as a basic driver is the notion of
reflexivity. This shift is incremental, which is feealthy condition, as institutions need
time to adapt. An important element of this adaptiesponse is what has been called
Second-Order Resources, where it has been showsutiaresources are an independent
variable in the majority of cases. A set of hypstehas been generated in order to test
this notion out, and currently available evidencgports this conclusion. A central
problem is the relative crudeness of our measunsiguments, caused in part by the fact
that the concepts relating to Second-Order Ressun@under-developed at present. It is
hoped that as these are refined, our scientifiskedge about institutional development
will increase exponentially.

It has also been shown that as a result of therdiysaof complexity, the management of
water resources actually consists of a series aflatsons between First and Second-
Order Resource focal points, which has been liketwethe turning of a screw. The
important aspect to note however is the fact tbatglexity increases over time, and that
WDM represents yet another layer of managementishsetiperimposed onto an already
overburdened set of water management institutifisle 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 indregadevel of complexity; and each
containing a progressively greater degree of palitirisk, thereby introducing the
importance of legitimacy into the overall manageteguation.

In conclusion a set of seven strategic issue-draas been isolated. It is hoped that third-
party role-players such as the IUCN and othersusanthis emerging knowledge in order
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to select projects where their impact can be maeadhi In this regard the role of such
third-party role-players is invaluable because thmyng with them a degree of
impartiality that increases the chances of sucadeag with their ability to mobilize the

necessary intellectual capital, which improves gregnosis. Such efforts are to be
encouraged indeed!
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