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ABSTRACT. In recent years recurring political, economic, and environmental crises require questioning and re-evaluating
dominant pathways of human development. However, political and economic frameworks seem to encompass deeply rooted
resistance to fundamental changes (e.g., global financial crisis, climate change negotiations). In an effort to repair the system
as fast as possible, those paradigms, mechanisms, and structures that led into the crisis are perpetuated. Instead of preserving
conventional patterns and focusing on continuity, crises could be used as an opportunity for learning, adapting, and entering
onto more sustainabl e pathways. However, there are different waysnot only of arguing for sustai nable pathways of devel opment
but aso of conceptualizing continuity and change. By focusing on institutions, we illustrate the tension between the concepts
of continuity and change, how they interact, and how they build or degrade institutional resilience. The analysis draws on
empirical research in South Africa and Uzbekistan, which were locked in persistent regimes over decades. Faced with the
challenge to transform, Uzbekistan chose a pathway of institutional continuity, while South Africa opted for comprehensive
reforms and a high level of change. Based on these case studies, we illustrate the advantages and disadvantages of institutional
continuity and change. Elements of institutional continuity during times of transformation include preserving key institutions,
which define how the rules are made; maintaining social memory; providing transparency of reform processes and alowing
them time to take effect. Elements of institutional change required during phases of consolidation include flexible legidlation;

regular reviews; and adaptation of legidation during and after implementation.
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INTRODUCTION

Current palitical and economic systems seem to encompass
deeply rooted resistance to questioning and re-evaluating
dominant pathways of development when faced with sudden
surprising change (Handmer and Dovers 2009). Recent
examples are climate change negotiations or the global
financial crisis, which exhibit the reluctance of decision-
makersto redirect paradigms, mechanisms, and structuresthat
led to a problem or crisis. The goal often becomes one of
repairing the system asfast as possible to where it was before
the crisis, such as through economic stimulus packages and
financial market reformsin case of the financial crisis (Palley
2009).

Climate change will impact many spheres of human life, such
as by impacting the water cycle. Changed precipitation
patternsand extremeevents, in particul ar, droughtsand floods,
are likely to occur, but they are hard to predict. Given the
increase in both uncertainty and surpriseinrelation to climate
change, the resistance to change in social systems might turn
out tobeamajor drawback, increasing vulnerability (Handmer
and Dovers 2009). Repairing the system towhat it was before,
without learning and adapting to change, is seldom a
sustainable strategy (Holling and Meffe 1996), and certainly
not if the mindset behind the repairs does not see the
fundamental dependence of economic progress on the
ecological life-support capacity of the Earth system
(Rockstrém et al. 2009). A major challenge consists of having

the capacity to make use of abrupt, often surprising change,
often perceived as crisis, as opportunity for shifting towards
sustainability pathways. Social-ecological resilience, i.e., the
capacity of a system to absorb disturbance and at the same
timelearnfrom disturbancesand reorgani ze (Folke 2006), will
be required to alow for transformation at other levels, create
a fundamentally new system, and enter a new pathway for
development (Walker et al. 2004, Folke et a. 2010).
Adaptation, i.e., the capacity to deal with disturbancesthrough
learning and adjusting, will be required to persist on the new
development path (Folke 2006).

There are different ways of arguing for favorabl e pathways of
development and thus of conceptualizing continuity and
change. Ecology stresses evolutionary principles and therole
of change and disturbance for long-term system functioning
and resilience (Gunderson and Holling 2002). By contrast,
economics and political science emphasize path dependence,
inertia, and robustness (North 1993, Pierson 2000, David
2002). They underscore the importance of stable social
systems (such as stable economic and social ingtitutions) asa
basisfor innovation and (economic) development. Ecology as
well as economics and political science argue in favor of
novelty and innovation as building blocks of development but
assume that innovations develop from different sources.

We attempt to shed light on the tension between the concepts
of stability and continuity, on the one hand, and change and
disturbance, on the other. We focus on institutions as links
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between socia and ecological systems (Folkeet al. 1998), and
on the question of how institutional change and institutional
continuity interact and build or degradeinstitutional resilience.
The aim is to explore the tension between continuity and
changein light of resilience theory and institutional resilience
in two case studies: South Africa and Uzbekistan.

Theremainder of our discussionisstructured asfollows. First,
serving as the conceptual background, the concepts of
institutional resilience as well as continuity and change in
social-ecological systems are elaborated. After some remarks
on methodology, the South African and Uzbek water sectors
are examined regarding institutional continuity and change,
andinparticular, their contribution toincreasing or decreasing
the institutional resilience. Based on the case studies, we
propose drivers and possible elements of (institutional)
continuity during times of transformation, aswell as elements
of (ingtitutional) change during phases of consolidation.

INSTITUTIONAL RESILIENCE

Ingtitutions, i.e., the rules and norms that govern human
interaction, are inherently conservative (Gupta et al. 2010).
They reduce uncertainty by helping individuals base
expectations on the actions of others (North 1990). The
institutional (sub-)system thus guides the operations of al
human beings within a social-ecological system (SES) (Holl
2002). Institutions provide the basis for the use of natura
resources and thus link social to ecological systems (Folke et
al. 1998). It has proven helpful to distinguish between formal
and informa ingtitutions (Williamson 2000). Formal
institutions are al kinds of legally binding norms, such as
constitutions, laws, and policiesin the political system (e.g.,
thegovernancestructure), the economic system (e.g., property
rights), and the enforcement system (e.g., the judiciary;
Pejovich 1999). Formal institutions can be divided into three
categories resembling different degrees of continuity and
change: congtitutional rules (defining the authority of
collective actors, developing within several decades),
collective choice rules (enabling collective choices about
resource use by authorized actors; changing within several
years or decades), and operational rules (defining the choice
sets of individuals; cycling or moving within several months
or years) (Holling et a. 2002, Ostrom 1990, 2005, Paavola
2007). In contrast, informal institutions include cultura
norms, such as customs, traditions, and moral values—the
socially shared rulesthat exist and are enforced outside of the
formal governance structures (Helmke and Levitsky 2004).
Formal and informal institutions can increase or decrease the
resilience of an SES (Gunderson et al. 1997, Adger 2003,
Berkes et a. 2003). An institutional system (as a subsystem
of the SES) isresilient if it can

1. withstand disturbances and thus provide stability and
reduce uncertainty in the SES (such as by defining water
abstraction quotas so that they can be applied in water-
scarce years), and
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2. change (and thus provide flexibility) in the medium to
long term to react to the uncertainties of a changing
environment and/or changes in the socia system (e.g.,
adjust water quotasif water availability hasdropped over
a longer time period due to climate change) (Young
2010).

Ingtitutional resilience increases ingtitutional diversity
(Huitemaet al. 2009). Thisdiversity includesaset of relatively
stableinstitutionsthat arenot easily changed and which ensure
continuity (such asaconstitution) and othersthat are easier to
change and thus provide for the flexibility needed to react to
external changes (such as water policy, water management
rules) (Herrfahrdt-Péhle 2010). Institutional resiliencethusis
about managing continuity and change in order to adapt an
ingtitutional system while not changing it so often that
stakeholderslosetheir trust in theinstitutional setup (Folke et
al. 1998). Theappropriate mix of continuity and changevaries
over time and results in periods of institutional persistence
interrupted by periods of abrupt change (Y oung 2010).

CONTINUITY AND CHANGE IN SOCIAL-
ECOLOGICAL SYSTEMS

One heuristic model for dealing with the resilience of social-
ecologica systems and the varying degrees of continuity and
change of asystem over timeisaset of nested adaptive cycles,
i.e, a panarchy (Gunderson and Holling 2002). Applied to
ingtitutions, theadaptivecyclesuggeststhat institutionsevolve
asnew institutions are recognized (r-phase), implemented (K-
phase), experience crisis (Q-phase), and finally compete with
other ingtitutions (a-phase) (Janssen 2002). The nested cycles
can be understood asthe different forms of formal institutions
(i.e., constitutional rules, collective choice rules, and
operational rules) (Ostrom 1990). Institutional resilience in
this notion of the temporal scale is the appropriate mix of
changing faster cycles and stable slower ones. The higher
levels of the panarchy are usually expected to provide
opportunitiesfor memory and learning, whilethe lower levels
innovate and renew (Gunderson and Holling 2002). If,
however, the higher levels themselves undergo renewal, this
provides room for broader changes across levels (Walker et
al. 2006).

Persistence, adaptation, and transfor mation

The literature identifies three types of change: persistence,
adaptation, and transformation (Folke et al. 2010). Persistence
refers to an indtitutional system that changes only
incrementally after a disturbance (Gunderson et al. 2006).
Such incremental change can, for example, take place at the
level of operationa rules (Y oung 2010). Persistence can thus
be associated with single-loop learning, learning processes
within the current system, i.e., it takes place within the current
framework of norms and values without questioning the
underlying assumptions (Pahl-Wostl 2009). Incremental
changes in everyday practices that improve system
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Fig. 1. Persistence, adaptation, and transformation are often associated with different levels of continuity and change. The
persistence of an ingtitutional arrangement is characterized by ahigh level of institutional continuity. A setting of adaptation
often reveal s alternating phases of institutional continuity and change, while in transforming social-ecological systems,

institutional arrangements undergo comprehensive change.
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performance, such as adapting the date of crop planting
according to changed temperature patterns, can serve as an
example. If institutions do not adapt, systems get locked in a
command-and-control syndrome that can be highly persistent
(Gunderson et al. 1995) (Fig. 1). This state has also been
termed pathological state or rigidity trap (Gunderson and
Holling 2002, Allison and Hobbs 2004). As a consequence,
potential for change accumulates, the system becomes brittle,
and small disturbances such asaprol onged drought may cause
major inefficiencies or even a breakdown (if, for example,
drought relief schemes have not been developed or updated)
(Berkes et al. 2003).

With uncertainty and surprise increasing, as can currently be
observed through climate change, institutional systems need
to become more flexible and adaptive (Handmer and Dovers
2009). Adaptive change refersto the social system’ sresponse
to shifts in ecological or socia systems (Gunderson et al.
2006). Adaptation of the ingtitutional system can be
accompanied by double-loop learning, i.e., alearning process

Time

>

Implementation of new mstitutions
Competition between old and new institutions

that reviews assumptions without questioning the underlying
values and norms (Pahl-Wostl 2009). Such aprocess may, for
example, be related to a shift in collective choice rules, such
as the competencies of Water User Associations. Adaptive
change thus means making appropriate trade-offs between
continuity and change, i.e, between stabilizing and
destabilizing forces (Holling and Gunderson 2002) (Fig. 1).

Aninstitutional systemmay, however, also be confronted with
abroad mismatch between its functions and its environment,
which requires transformation (Folke et al. 2010) (Fig. 1).
Transformation relates to the ability of an SES to create a
fundamentally new institutional system (Gunderson et a.
2006, Walker et a. 2006, Folke et al. 2010). Such a
transformation may, for example, be connected to achangein
congtitutional rules, such as national water law, if it impliesa
paradigm shift in water management, e.g., from command-
and-control to decentralized, participatory water governance.
Transformation can thus be associated with triple-loop
learning, implying a learning process that includes the
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guestioning and change of prevalent mental models, values,
and norms (Pahl-Wostl 2009). The capacity to fundamentally
changeasystemisespecially needed when asocial -ecological
system istrapped in ahighly resistant and undesirable regime
(Walker et al. 2006).

Different levels of institutional continuity and changein
social-ecological systems

Increasingly uncertain environmentsforce social systemsand
institutional settingsto become more adaptive—moreflexible
and open to change—in order to be able to admit innovation
and adapt to new circumstances (Berkeset al. 2003). However,
during transformation, a certain level of continuity and
persistence at higher levels is necessary to prevent the
institutional system from loss of useful properties (Folkeet al.
2010). Thiscontinuity can be provided within theinstitutional
system (by durable institutions such as water codes, which
enable and sustain an efficient water governance system) or
outside the institutional system (such as by the institutional
memory of actors) (Y oung 2010). Systemsthat all ow too much
change will encounter loss of memory, while systems
characterized by a high degree of continuity will almost
certainly experience surprise and generatecrisis (Berkeset al.
2003). Even during consolidation and high levels of
persistence, institutional systems need to display a certain
degree of flexibility and openness to change. Thus, the
amounts of continuity and changevary inrelationto the phase
the system is currently undergoing (Gunderson and Holling
2002). During the back loop (Q to a-phase) of the adaptive
cycle, the amount of change increases, while it decreases
during the consolidation phases of thefront loop (r to K-phase;
see bold arrows in Fig. 1). The task isto find the appropriate
mix of innovation and conservation, making (institutional)
resilienceamovingtarget (Bohensky 2008, Guptaet al. 2010).

METHODS

Our results are based on both a literature review and field
research undertaken as part of the European Union-funded
NeWater project (New Approaches to Adaptive Water
Management under Uncertainty). During thefield research in
Uzbekistan (2006 and 2007) and South Africa (2006),
empirical dataweregathered using semi-structured interviews
(34 in South Africa and 54 in Uzbekistan) and three group
discussions. Therespondents bel onged to governmental water
management agencies at all levels, ministries related to water
issues (agriculture, etc.), farmers associations, Water User
Associations, nongovernmental organizations, international
and basin water management organizations, and donor
agencies. Ten water users were interviewed, as well as
scientistsin thefields of water management, governance, and
climate change. Reference to these interviews is made with a
“P” and the respective interview number.

The cases were chosen due to their similar hydrogeophysical
features (especially of the rivers Amu Darya and Orange-
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Senqu) and because both countries are undergoing political
and economic transformation. Both countries are currently
reforming their water governance regimes along the lines of
Integrated Water Resource Management (IWRM). These
similaritiescontrast withthecountries' different performances
in transforming their political and water governance regimes
(Table 1). For example, while Uzbekistan ranges low in
accountability, government effectiveness, and rule of law,
South Africa has been attested average or good performance
in these governance indicators (World Bank 2009).

CASE STUDY UZBEKISTAN

Located in the heart of Centra Asia, the Republic of
Uzbekistan once belonged to the Soviet Union. The country
is characterized by a semi-arid climate, and most of the
available water originates in neighboring Kyrgyzstan and
Tajikistan. Thefirst impacts of climate change can aready be
felt in the region: temperatures have been rising faster than
the global average and are projected to riseup to 7.5°C by the
year 2100 (Cruz et a. 2007). Models suggest an overall
decrease in annual mean precipitation by 3% by 2100
(Christensen et al. 2007), which could be accompanied by an
increasing frequency of dry spring, summer, and autumn
seasons (Cruz et al. 2007).

Since Soviet times, the Uzbek economy has been dominated
by large-scale irrigated agriculture (mainly of cotton but
recently also wheat) and ranges among the top five producers
of cotton worldwide (FAO 2011). Revenues and foreign
currency generated through cotton exports sustain large parts
of the state budget (Carmel 2005).

Estimates suggest that more than 25% of the population lives
below the poverty line (World Bank 2003). Accessto drinking
water isrelatively high but is deteriorating (WHO 2008). The
agricultural sector absorbs 93% of the amount of available
water resources(FAO 2010). Theabstraction of largeamounts
of water from the tributaries to the Aral Sea for irrigated
agriculture, inefficient water infrastructure, and ineffective
ingtitutions led to the desiccation of the Aral Sea—a major
ecological disaster (Herrfahrdt 2004). Particularly during
drought years, such as 2000/2001, the water governance
system is not able to provide enough irrigation water to all
farmers, nor iswater distribution equitable (Wegerich 2001).

Institutional continuity and change since independence

After the breakup of the Soviet Union in 1991, a new
constitution was enacted, but it did not |ead to major revisions
of other laws and regulations. The Act on Water and Water
Use (Republic of Uzbekistan 1993) is based on Soviet water
law, which entailsinefficienciesand overuse (Abdullaev et al.
2007). The Act is outdated and no longer addresses the
changed redlities of water availability and agricultural
production. Water management is strictly centralized,
irrigation water remains free of charge (despite a negligible
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Table 1. Basic features of the case studies.
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South Africa

Uzbekistan

Hydrogeophysical features

Climate

Possible impact of climate change
(Christensen et al. 2007, Cruz et a. 2007)
Hydrogeophysical features of rivers

farming
Actual renewable water resources per capitain 2005 (FAO
2010)

Water use

Total water withdrawal per capita (1998-2002) (FAO 2010)
Total water withdrawal as a percentage of total renewable
water resources (1998-2002) (FAO 2010)

Pressure on renewable water resources (values > 25% are
considered to be high pressure) (FAO 2010)

Water withdrawal by agricultural sector (1998-2002) (FAO
2010)

Transformation and governance indices

Worldwide Governance Indicators:

Voice and accountability (percentile rank 0-100)*

Political stability (percentile rank 0-100)

Government effectiveness (percentile rank 0-100)

Rule of law (percentile rank 0-100)

(World Bank 2009)

Corruption Perception Index 2009

(Transparency International 2009)

Palitical and economic transformation (status index)

Way towards democracy and market economy (management
index) (Bertelsmann Foundation 2008)

Arid/semi-arid

Rising temperature

Decreasing precipitation

Orange-Senqu: water formed in mountains
of neighbouring Lesotho, then flowing
through a semi-arid plain, dominated by
(irrigated) agriculture and large-scale

1106 m*/inhabitant/year

i.e., “water stressed” and close to the limit
of “water scarce” (< 1000 m°)

transformation in progress

Arid/semi-arid

Rising temperature

Decreasing precipitation

Amu Darya: water formed on glaciers of
neighbouring Tajikistan and Kyrgyzstan, then
flowing through a semi-arid plain, dominated
by irrigated agriculture and farming

1904 m¥inhabitant/year
i.e., relatively sufficient (but no environmental

flows)
279 m¥inhabitant/year 2270 m*inhabitant/year
25% 108%"
Moderate Extremely high
63% 93%
Average or good Poor
67.8 19
41.6 18.2
75.4 27.0
56.0 10.0
4.7/10 1.7/10
(rank 55 out of 180) (rank 174 out of 180)
18/125 111/125
10/125 117/125

transformation blocked

" A rate > 100% is possible since Uzbekistan re-uses part of its agricultural drainage water and because upstream countries
eventually do not use the full amount of water alocated to them by international treaties.
* The percentile rank indicates the rank of a country among all countriesin the world (O corresponds to lowest, 100 to highest

rank).

water tax), and water resources continue to be state property
(Wegerich 2009). This institutional persistence is even more
surprising since at the same time the disastrous consequences
of the desiccation of the Aral Seawere becoming obvious and
drawing worldwide attention (Micklin 1988).

However, the agricultural sector, which is closely linked to
the water sector thanks to the great importance of irrigation,
underwent several institutional changes. The dismantling of
theformer state farmsand collective farmsbegan shortly after
independence. Waves of restructuring and privatization
occurred after 1998 (withthe new Land Code and severa laws
on new forms of agricultural production) and 2005
(restructuring of agricultural production units) (Herrfahrdt
2004, Schititer and Herrfahrdt-Pahle 2011). Nevertheless, the
basi c structuresof theagricultural sector remained unchanged:
land still belongsto the state, land ownership is possible only

in the form of leasehold (Republic of Uzbekistan 1998), and
the Soviet state order system (which secures state control over
agricultural production and output) is still in place for the
dominant crops (cotton and wheat).

Following these land reforms and the subsequent emergence
of thousands of new farm entities, the pressurefor anew, local
level of water administration, Water User Associations
(WUASs), wasgreat. In contrast to previouswater management
practice, WUAS are supported by donors such as the Asian
Development Bank and are aimed at a decentralized and
participatory management of water resources by water users
(IWMI and SIC-ICWC 2003). However, in 2000 thefirst pilot
WUAswereintroduced not by theMinistry of Agricultureand
Water Resources but under the personal responsibility of a
province governor and through informal connections (Yalcin
and Mollinga 2007). Only after these pilot WUAs had
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performed well during the drought years of 2000 and 2001 did
the government allow the establishment of WUAS in other
provinces(V el dwisch 2008). It must benoted that theseWUAS
arefar from complying with theinternationally acknowledged
concept of WUASs (especialy in terms of participation,
independence, decentralization, and adherence to hydrological
boundaries), but are instead strongly controlled by the state
(Veldwisch 2008).

With theimplementation of WUAS, double-loop learning has
taken place, but only after significant effort by well-connected
peopleat high levelsin the political hierarchy. Thischange of
collective choice rules was, however, not followed by an
adaptation of constitutional rules such as the water law to
accommodate WUAs. Therefore, WUAS are implemented in
aninstitutionally uncertain environment and, for example, are
charged taxes even though they should be non-profit
organizations and thus exempt from taxpaying (P 89).

Thereformsin the water sector entered the second phase with
the Decree on the Main Directions of Agricultural Reform
(Republic of Uzbekistan 2003), which stipulates that water
management be aligned with hydrol ogical boundariesin order
to increase the fit of the social and ecological system (Y oung
2002, Schliter and Herrfahrdt-Pahle 2011). Similar to the
introduction of WUASs, the implementation of hydrological
boundaries was undertaken mainly due to the initiative of a
high-ranking senior official within the Ministry (Yalcin and
Mollinga 2006). The aim was not so much to make water
management more effective but instead to limit the influence
of the agricultural sector and local and provincia governors
on water distribution by unlinking the boundaries of water
management organizations from administrative units (Yalcin
andMollinga2006, Wegerich 2009, P1, P58). Inthefollowing
period, the province water management organizations were
replaced by organizations established along hydrological
boundaries. Thisreform remained rather superficial, however,
sinceit changed neither informal institutions nor theinfluence
of local administration on water distribution (P 76).

The dominance of therigid agricultural sector over the water
sector often hinders change in the water sector (Abdullaev et
al. 2007). Even today, institutions such as the state order
system restrict experimentation and innovation in water use.
The state order system limits crop diversity and restricts
farmers from adapting to changing water availability, for
instance by changing cropping patternsor applying traditional
water-saving methods (Thurman 2001, Hofman 2007). As a
conseguence of this mismanagement of the ecological and
social resources, cotton yields as well as quality continue to
decrease (Peyrouse 2009).

A recent example of the resistance of the system towards
adaptive and transformative change was observed in the
agricultural sector. After the global financial crisis hit Russia
and Kazakhstan in 2008, the Uzbek social system became
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exposed to disturbance in the form of thousands of migrant
workersreturning to their Uzbek villages. Instead of creating
an enabling environment for new jobs (such as through
loosening the state order system), the Uzbek government
reacted by issuing instructions for local administrations to
make farmers hire workers in order to absorb the additional
labor force. Since under the state order, farmerswere not able
to pay additional farm workers, they reportedly created false
lists with names of people they alegedly hired in order to
appease the local administration (IWPR 2009). These
margina changes represent single-loop learning and do not
seem to be suited to adapting the SES and preparing it for
similar disturbances in the future.

In Uzbekistan, informal institutions often run contrary to
formal ingtitutions, thus rendering rigid formal institutions
rather meaningless for day-to-day water management
(Helmke and Levitsky 2004). Formally, water is allocated
according to the amount applied for. In practice—especially
downstream—farmersoften do not receivetheir sharebecause
accessto water ishighly dependent on economic and political
ties (Veldwisch 2008). Formally, limits for water use are set,
and overuseissanctioned with penalties. In practice, however,
exceeding the limit is often possible without sanctions
(Veldwisch 2008). To prevent illegal pumping by upstream
users, WUA managers use persona ties with electricity
providers to switch off electricity in the upstream region in
order to provide enough flow for the downstream users
(Abdullaev et al. 2008). Formally, WUA managersareelected
by the WUA members, and the WUASs are constructed as
independent organizations. In practice, however, WUA
managers are usualy appointed by the local governor.
Governors are personaly responsible for delivering the
amounts of cotton and wheat prescribed by the state order.
This creates great incentives for them to interfere in water
alocation, and the governors reportedly give instructions to
WUA managers on adaily basis (Veldwisch 2008).

Discussion: persistence of Uzbek water institutions

The Uzbek case mirrors pathological resource management
(Gunderson and Pritchard 2002). Soviet water managerswere
successful in achieving thenarrowly defined goal of providing
enough water for cotton monoculture in the Central Asian
republics. This success encouraged the rapid enlargement of
irrigated agriculture in the region (K-phase) and the overuse
of water resources, leading to the desiccation of the Aral Sea.
As a result, Uzbekistan is highly dependent on agricultural
production today, especially cotton, and the unsustainable use
of its water resources.

The newly established Republic of Uzbekistan did not usethe
crisis of the breakdown of the Soviet Union to adapt or
transform itsinstitutional system to better fit the demands of
achanging SES. This hasbeen called the “ Soviet syndrome”,
i.e, the conservation of an authoritarian political system
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despite formal implementation of a democratic constitution
andruleof law (Tolipow 2009). Institutional changeisgradual
at best and often not fully implemented (Schiiter and
Herrfahrdt-Pahle 2011). The economy, and especially export
commodities such as cotton, are still tightly controlled by the
state (ICG 2007).

Water is rationed and reused during drought years, and rice
planting is prohibited. Both measures are incremental and
short-term reactions (single-loop learning) when actualy
long-term, transformative solutionsare needed to significantly
reduce water use and provide environmental flows. These
solutions include a switch to less water-intensive crops
(double-loop learning) and areduction in agricultural activity
(triple-loop learning). The switch could be supported by
transforming the water law such that it addresses recent social
and ecological changes and provides a stable legal basis for
WUAs. Instead, a strong belief in technical solutions prevails
and limits the space for aternative approaches. For example,
government authorities still perceive the Soviet plan to divert
water from the Siberian rivers to Central Asia as a viable
solutiontowater scarcity instead of curbing water demand and
settling international disputes over water (P 4).

Institutional change isrealized mostly via decrees, bypassing
the legidative, which adds uncertainty and a lack of
transparency intheingtitutional system. Selectively, new rules
have been introduced where there were incentives for them,
which hascreated aningtitutional patchwork. New institutions
are isolated, and no consistent approach to water sector
reforms is observable. This small-scale approach does not
seem appropriate for solving large-scal e problems such asthe
transformation of asocialist systeminto ademocratic, market-
oriented one, or the desiccation of the Aral Seaand adaptation
to climate change.

CASE STUDY SOUTH AFRICA

South African water resourcesare unevenly distributed across
the country. As a consequence, South Africa developed an
extended system of dams and (international) water transfer
schemes (Muller 2002). However, in water-scarce years, the
provision of irrigation water to farmers has to be curbed (P
37). Access to safe drinking water and sanitation is far from
comprehensive, but progress has been made in recent years
(Bohensky and Lynam 2005).

South Africa has been undergoing transformation since the
end of the apartheid regime in 1994. After years of economic
sanctions, domestic markets and foreign trade were
liberalized, and a parliament was democratically elected.
Between 2000 and 2006, income poverty declined from 33.5%
t0 25.3% (Republic of South Africa2010). In addition to these
paramount political, economic, and socia changes, the
country is projected to be highly affected by extreme
ecological changes as a consequence of climate change. For
example, by 2100, temperatures are projected to rise by

Ecology and Society 17(2): 8
http://www.ecologyandsociety.org/vol 17/iss2/art8/

roughly 1.5 timesthe global mean increase (Christensen et al.
2007). Rising mean temperatures and changes in runoff and
hydrology can already bedetected (K ruger and Shongwe 2004,
Boko et al. 2007).

Institutional continuity and change since the end of the
apartheid era

During the apartheid era, the South African social system was
rather resistant to change. In the water sector, the persistence
of institutions such as the Water Act of 1956 accumulated
pressurefor change: most of the popul ation wasexcluded from
decision-making and was not adeguately provided with
drinking water and sanitation, and the ecological impacts of
water use were ignored (Bohensky and Lynam 2005,
Bohensky 2008). Large-scale irrigation agriculture was
subsidized through capital-intensiveengineering projectssuch
asdams and water transfer schemes (Stein 2005, P 36). These
were associated with the well-known negative effects in the
socia system (such as resettlement of mostly poor and black
communities to marginal lands) and in the ecological system
(such as impacts on water quality and quantity, downstream
floodplains, and migratory fish species)(Bohensky and Lynam
2005).

Following the end of the apartheid regime in 1994, the South
African socia system transformed its constitutional rules,
beginning with a new constitution (Republic of South Africa
1996) and followed by the Water Services Act (Republic of
South Africa 1997) and the National Water Act (Republic of
South Africa1998). Thelatter hasbeen internationally prai sed
for representing state-of-the-art water law because it places
basic equitable access to water and environmentally
sustainable water use at the top of the agenda (de Coning and
Sherwill 2004). Later, the National Water Resource Strategy
(DWAF 2004) was developed to support the implementation
of these ambitious laws. In line with the new constitution, all
of the new institutions are based on equity, sustainability, and
efficiency, and thus represent a clear break from the former
ingtitutions of the apartheid regime. Water rightsare no longer
tied to land rights, basin management and Catchment
Management Agencies (CMAs, organizations based on
stakeholder participation and decentralized water management)
were introduced, programs for the nation-wide provision of
drinking water and sanitation were initiated, and
environmental flows are ensured through the establishment of
an environmental reserve of water resources. Some of the
former ingtitutions have remained, however, to provide
planning reliability for water users. For example, water rights
that lawfully existed under apartheid law will be
acknowledged until alicense needsto be applied for under the
new water law or the law foresees otherwise (Republic of
South Africa 1998).

South African water governance ingtitutions display a high
level of flexibility. Under South African law, different parts
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of a new legidation can be promulgated at different times.
Thus, the largest part of the National Water Act was
promulgated in August 1998, but sensitive sections, such as
the ones on licensing and levying water charges, were
promulgated only ayear later (Republic of South Africa1998).
The National Water Act provides a framework, and the
elaboration of regulations takes place during implementation.
By means of this enabling legislation, the authority for
developing lega instruments and supporting policies for
implementation is transferred to the state administration in
charge (in this case, the Department of Water Affairs[DWA])
and thus can betail ored to the parti cular needs of the situation.
In the case of the establishment of Catchment Management
Agencies at the meso-level, however, this flexibility has had
negative repercussions inasmuch as the Act did not specify
criteriafor CMA proposals. As aconsequence, the DWA had
to develop these criteria first, thus greatly delaying the
assessment of CMA proposals (Brown and Woodhouse 2004,
Herrfahrdt-Pahle 2010).

TheNational Water Actwasdesignedtoallow for ahighdegree
of flexibility in its implementation. Expressions like “in a
phased and progressive manner” alow for the gradual
implementation of the Act over both time and space and its
adaptation tolocal circumstances (Rowlston et al. 2000). This
phased approach was deemed necessary due to the
comprehensive changes the Act required and to the limited
(human and financial) resources available for its
implementation (de Coning 2006).

An example of the flexibility of South African water
institutions are water licenses. These licenses are granted for
a period not longer than 40 years and are subject to review
every five years (Republic of South Africa 1998). Since the
reallocation of water (from relatively low productivity uses,
such as agriculture, to industry) is being discussed in South
Africa (Otieno and Ochieng 2004), this flexibility may prove
helpful. Should there be political consensus on the issue, the
review of licenses every few years would alow for the
implementation of such change. Also, the National Water Act
foresees a revision of the National Water Resource Strategy
every five yearsin order to identify any need for adaptation
(Republic of South Africa1998). However, thefirst revision,
which would have been due in 2009, is still ongoing—
indicating that the ambitious goals may not always be met in
the context of limited financial and human resources.

Catchment management forums provide an example of the
ability tolearn and theflexibility of thelegidativeframework.
These forums, which are not mentioned in the National Water
Act, are implemented at a sub-catchment level below CMAs
to enable discussions and participation at the local level (P
26). After their usefulness for water management and for
establishing CMAs became evident, however, the National
Water Resource Strategy explicitly mentioned their positive
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role in transmitting local knowledge and facilitating
stakehol der participation, and encouragesthefounding of such
forums (Karar 2003, DWAF 2004).

Unlike the new set of formal ingtitutions, some informal
ingtitutions remain rather rigid. Similar to the Uzbek case, the
technical control paradigm and hydraulic mission, which
characterized the water sector during the apartheid era and
resultedin an extensivewater infrastructure of damsand water
transfer schemes, is still prevalent (Swatuk 2008, 2009). This
strong belief in technical solutionsto water scarcity currently
undermines the needed innovation to confront the (future)
impacts of climate change (such as the change from supply to
demand management of water resources; P 37).

Discussion: transfor mative change of South African
water institutions

Thecrisis (Q-phase) and the end of the apartheid system have
been used to introduce paramount change in the social,
economic, and political subsystemsof the South African SES.
In particular, South African water governanceisin the phase
of implementing and consolidating new institutions (r-phase).
The paramount changes introduced with the National Water
Act and other legidation indicate triple-loop learning and a
transformation (Bohensky 2008). The water sector was able
to develop and enact a completely new body of water
legislation, which better fits the new socioeconomic and
environmental needs. The new institutional structure thus
provides stability in the short term (through a national water
law that may not be altered at short notice) whileleaving room
to maneuver for adaptation if needed in the future (long-term
flexibility). For example, the implementation of CMAsS
simultaneously in all catchments was abandoned once it
became obvious that it was too ambitious. However, the
possibility of postponing implementation also entails the
danger of lack of commitment from the government in
generating theenabling conditionsfor implementation. It must
be noted that South Africa is struggling with the
implementation of the ambitious new water legislation. Slow
progress is being made in implementing CMAS, determining
the environmental reserve, and establishing inclusive
stakeholder participation (P 16, P 34). Thus, the South African
system seems to be experiencing extensive change of
congtitutional rules while collective choice and operational
rules lag behind.

The literature stresses the role of leadership in building
resilience (Folkeet a. 2005, Guptaet al. 2010). At the national
level, a knowledgeable and visionary minister initiated
comprehensive reforms in the first few years after
democratization. Consistency was provided through a skilled
director general at the DWA. He was a knowledgeable
reformer and remained in office despite changing ministers
and thus served asastabilizing factor (P 16, P27). At thesame
time, large parts of human expertise were lost in the DWA
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(Bohensky and Lynam 2005). The senior water managerswere
replaced by less experienced young staff for a number of
reasons, including the Black Economic Empowerment policy.
Furthermore, many senior managers reached retirement age,
the private sector pays better than the public sector, and HIV
AIDS took its toll (P 15, P 36, P 36). All these factors
contributed to a loss of memory in the water sector and
impaired the ability of the administration to efficiently
implement reforms, especially at the meso level. On the one
hand, this loss of memory was intended, since large parts of
the apartheid system were obsolete. On the other hand, the
panarchy concept requires a certain amount of memory and
stability for a system, even during transformation phases, to
prevent the system from collapsing. The all-encompassing
new |egislation seemsto be too ambitious to be implemented
by an administrative body that has been weakened by brain
drain and has had relatively inexperienced staff enter the
system. The memory function at this level of administration
might be lost, adding to instability and change. It may thus be
proposed that the transformation of congtitutional rules
requires a certain amount of stability in staff to provide for
memory and expertise.

At the moment, theinstitutional resilience of the water sector
is slowly increasing. The new set of constitutional rules
provides a solid basis for sustainable water resource
management even as they leave room for adaptation and for
addressing potential environmental and social changes. The
dow progress of reforms, however, puts policy-makers under
pressure. Recently, voices have been raised that have
questioned the usefulness of IWRM and CMAsS, and have
suggested reforming the reform process, e.g., by reducing the
number of CMAs (P 16). Huntjens et a. (2008) already detect
a change in government policy from a more participatory
towards a command-and-control paradigm. Likewise, the
environmental reserveisbeing questioned by politicianssince
water resources are becoming scarce. One respondent from
the DWA reported having been criticized in Parliament for
dow progress in water governance reforms (P 43). If these
trends persist, the new institutions might not be allowed to
become established. This means a hasty entrance of another
adaptive cycle, i.e., the direct transition from the r-phase to
the Q-phase (Walker and Salt 2006). One possible outcome
could be too much change and a lack of consolidation and
consistency. The new regime may not be able to stabilize fast
enough for reforms to take effect after the breakdown of the
old regime (Y oung 2010).

CONCLUSION

In both case studies, great pressure for change accumulated
over the decades as the respective countries were locked in
resistant, mal adaptive regimes. Whilethe Uzbek social system
disregarded environmental change, the South African social
system mainly accumulated a need for change with regard to
social injustice. In both cases, atransformative change of the
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SES seems to be required, since incremental change or
adaptation would not be sufficient to tackle the problems.

The case studies illustrate a number of advantages and
disadvantages of either too much continuity or too much
change of formal institutions, while informal institutions in
both cases remain rather rigid, thus hindering change. In the
Uzbek case, the defacto persistence of theformal institutional
framework and the dominance of rigid informal institutions
over both old and (selectively introduced) new formal
institutions provided ahigh level of continuity. However, this
continuity and stability was traded off against a lack of
consistency and transparency in the reform process aswell as
against effectively addressing massive overuse of water
resources and environmental degradation. Furthermore, the
performance of isolated new institutions was undermined by
rigid ingtitutions in other sectors.

In South Africa, on the contrary, the comprehensive change
in the formal institutions in the water sector (constitutional
rules) led to a consistent new approach to water management,
which addressed pressing issues, such as equitable access to
drinking water and environmental flows. The downside was
the time and resources required to implement this approach.
I mplementing the ambitious new framework (i.e., transferring
it to collective choice and operational rules) overburdened
administrative structures and resulted in a lengthy reform
process, lacking commitment, and resulted in policy fatigue
among successional decision-makers and water managers.

From the case studies, some propositions can be derived about
the need for change and flexibility during consolidation of
water governance reform:

3. The flexibility of the legidation and legislative process
seems to be an important factor (such asthe provision of
phased approaches). An enabling legislation, as
implemented in South Africa, allows single parts to be
adapted without questioning thewholelegidation, while
amending Uzbek water law (to include, for example,
provisions for WUAS) is a lengthy process. However,
caution needs to be taken since a phased approach, asin
South Africa, also takes time, and institutional stability
should not be jeopardized.

4.During the implementation process, institutional
flexibility seems to be essential. This includes the
possibility of adapting the legal framework during
implementation (for instance, sequencing of implementation
if legal provisions cannot be established at once, asin
South Africa, or adapting institutionsin other sectors, as
required in Uzbekistan).

5. Flexibility regarding outcomes seemsto be necessary. In
the context of changing water availability, it isimportant
to secure water rights but at the same time retain
flexibility in water allocation over time. Should water
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become even scarcer in the future, regular revisions of
water rights will allow for their reallocation.

6. The intervals at which ingtitutions are reviewed and (if
they areno longer appropriate) reauthorized may need to
beshorter (Y oung 2010). National water legislationcould
better fit changing socia and ecologica conditionsif it
were not transformed in intervals of several decades but
rather if it were reviewed and the necessary adaptations
were made at shorter intervals, for instance every 10
years. However, this requirement needs to be contrasted
with limited human and financia resources.

The following propositions can be put forward for the need
for continuity during transformation:

7. Enhanced or stabilized social memory seems to be an
important factor during the transformation of
ingtitutional systems (Bohensky and Lynam 2005). In
particular, the South African case study shows how
important knowledgeable people are in key positions
(lack of senior managers, continuity through the director
general). It seems that in order to secure pertinent
information and expertise, at |east part of thestaff of water
management organizations should remain as resource
persons.

8. Another lesson from the South African case is the
sequencing of phasesof major disruption and changeand
the importance of a phase of consolidation thereafter
(Folke et a. 2010). If the success of a transformation
processis questioned before it is able to materialize and
anew set of ingtitutionsisinstalled, theamount of change
may overburden the system’'s capacity (e.g., human
capacity).

9. Thedifferentiation between different kindsof institutions
seems appropriate. Not all institutions must persist as
long as those institutions that define how the rules are
made (i.e., congtitutional rules) remain in place and are
adhered to. If this is acknowledged, and forma and
informal ingtitutions are aligned, institutions can be
revised as long as they follow the usual procedures; this
will automatically restrict the frequency of changing
them. In Uzbekistan, however, forma and informal
institutions are often not in line, and the president rules
by decree, thus circumventing the approval of the
legislative assembly. Ruling by decree opens up room
for flexibility, which may not be favorable at this
institutional level since it increases ingtitutiona
uncertainty.

10. The transparency of processes seems to be important
during transformation. Stability is provided if the rule-
making process is transparent and acknowledged by al
water users(asopposed to ruling by decreeor water being
distributed by way of socia ties, asin Uzbekistan).
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