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ABSTRACT. Water from the Amudarya River is avital and strategic resource for semi-arid Uzbekistan
because of its heavy reliance on irrigated agriculture. The Uzbek water management regime, however, has
proven to be rather reluctant to adapt to changing environmental and socio-political conditions despite
recent massive pressures caused by political, environmental, or donor-induced devel opmentsin theregion.
The aim of this paper is to explore reasons for the low adaptability of the Uzbek water sector and assess
implications for the resilience of the Uzbek social-ecological system (SES). By anayzing past |osses of
resilienceaswell asfirst attemptsat institutional changeinland and water management, weidentify drivers
aswell as structural factors and mechanismsthat act as barriers for adaptation and transformation towards
amore sustainable system. With the collapse of the Aral Sea fisheries and the basin-wide large scale soil
salinization, the SES in the Amudarya River Basin has shifted to a new, less desirable regime. However,
the high resilience of the social system iskeeping it inits current undesirable state and further degradesits
long-term resilience. Our analysisidentifies reinforcing feedbacks caused by ecological dynamics, vested
interests, and a patronage system that contribute to the resistance to change and keep the system locked in
its current unsustainable state. These factors are rooted in the history of the SESin theriver basin, such as
the economic dependence on cotton and the state-centered management approach. The window of
opportunity for significant changes of the larger scale institutional setting that might have been open after
the breakup of the Soviet Union was or could not be used to achieve a transformation to more sustainable
resources use. Measures aimed at an incremental improvement of the current situation are not sufficient to
prevent further losses of resilience. Resilience and transformability of the larger scale SES (political,
economic, and institutional settings) are needed to enable the smaller scales (regional and local water
management) to adapt and change. However, we identified opportunities for change arising from the slow
acceptance of bottom-up management institutions in the water sector and from the extensive restoration
capacity of the ecosystems.

Key Words: Amudarya river basin; reform; resilience; transformation; Uzbekistan; water management

INTRODUCTION

The Uzbek water management regime in the
Amudarya River Basin in Central Asia has proven
to be rather resistant to change despite external and
internal pressures caused by recent political,
environmental, or donor-induced developments in
the region. The independence of the riverine
countriesfromthe Soviet Unionin 1991 wasamajor
shock to the region. With the breakup of the Soviet
Union the political and socio-economic settings on

the river basin as well as national scales changed
significantly. Moreover, the riverine countries face
environmental degradation caused by historic
overuse and mismanagement of the region’'s water
resources. It strongly affects agricultural productivity
and living conditions in the river basin. However,
in al riverine countries adaptation of the water
governance systems to the changed conditions has
been very slow. Consequently the current water
management institutions are becoming more and
moreinadequateto copewith thenew situation. The
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potential effects of climate change on the flow
regime of the river might aggravate the situation
even more.

The Amudaryais the largest river of Central Asia
with an average annua runoff of 79 km3. It
originates in the Hindukush and Pamir mountains
in Tajikistan and Afghanistan, flows through the
semi-arid Turan lowlands in Uzbekistan and
Turkmenistan and drains into the Aral Sea (Figure
1). Water isavital and strategicresourcefor all river
basin countries because of their heavy reliance on
irrigated agriculture. Today more than 90% of the
region'swater resources are used in the agricultural
sector of the downstream countries Uzbekistan and
Turkmenistan, with well-known negative consequences
for riverine ecosystems and the Aral Sea. The
ecological and socia systemsin theriver basin are
strongly linked by their water needs and by the
institutions put in place to manage and use land and
water resources. Measures to achieve sustainable
resource use that maintains or enhances the
resilience of the system thus have to take these
interdependencies into account. Major shocks the
river basin and particularly Uzbekistan had to cope
with in recent years were: (1) the loss of the Aral
Sea, particularly the collapse of itsfisheriesin 1982,
(2) the breakup of the Soviet Union and
independence of all river basin countries in 1991,
and (3) aseveredrought intheyears 2000 and 2001.
The low capacity of the current social-ecological
system (SES) in theriver basin to adapt to ongoing
ecological and political changes seems to decrease
the resilience of the SES to internal and external
shocks, which became evident, for example, during
the severe drought in 2000/2001.

The aim of this paper is to analyze the adaptability
of the Uzbek water sector intheface of recent large-
scale political and environmental changes in the
Amudaryariver basin and to assessimplicationsfor
the resilience of the Uzbek SES. Resilience is
defined as both the capacity of a system to absorb
shocks, and its capacity to learn from shocks and
reorganize (Folke 2006). Adaptability is the
capacity of actorsto manageresilienceand deal with
current and future shocks (Walker et a. 2004). We
are particularly interested in the potential of the
recent crises that followed the shocks described to
foster learning and adaptation in the water sector
and transformation of the larger scale SES (Folke
etal. 1998, Chapinet al. 2006). Tothisend we study
the recent water sector reforms and their potential
to increase the capacity of the water system to cope
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with political, institutional, and environmental
change in other sectors, such as agriculture. We
evaluate this potential by assessing their social,
economic, and ecological outcomes, such as for
exampl e the degree to which the living standards of
the population in the Uzbek part of the river basin
have been maintained or improved and
environmental degradation has been mitigated. Our
analysis of the adaptability of the water sector
reveals the need for transformation of the larger
scale SES. We assess the potential for
transformation by examining policiesor institutions
that could provide for fundamental structural
change.

An assessment of resilience provides insights into
the complex interdependencies across scales that
determine the devel opment and response options of
the water management regime in Uzbekistan. This
can support the identification of types of
intervention and management measures that
enhance its adaptability. Following the resilience-
based approach suggested by Walker et al. (2009)
we treat the biophysical, social, and economic
elements of our case study region as components of
asingle social—ecol ogical system. Specia emphasis
is given to the role of linkages between ecological
and social processes at different scales for shaping
policies and development (Anderies et al. 2004,
Folke et al. 2007) and determining the response of
the SES to disturbance. In our analysis of recent
behavioral and institutional changes in the water
sector we distinguish between changes that take
place within the logic of the current system and do
not question its main functions (adaptation) and
thosethat entail significant alterationsof the system
and its logic as such (transformation; Abel et al.
2006). We will argue that in the case of the Uzbek
water sector, adaptation cannot happen without
transformation of the larger scale SES. Such anew,
transformed system would be characterized by a set
of functions that differ from the ones provided by
the current one. For example, it would no longer
solely rely on irrigated agriculture as the backbone
of the economy but rather develop a diverse set of
economic activities.

After ashortintroductiontothecontext of thesocial -
ecological system in the river basin, we anayze
dynamicsand driversof past and present resilience.
We highlight major feedbacks between the
agricultural and ecological systems that caused
today’ smassive environmental degradation and the
socio-economic context. Next we describe the


http://www.ecologyandsociety.org/vol16/iss1/art32/

Ecology and Society 16(1): 32
http://www.ecol ogyandsociety.org/vol 16/issl/art32/

Fig. 1. Map of the Amudarya River Basin. The grey shading indicates the catchment area of the

Amudaryariver (Siderius & Schoumans 2008).
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socio-economic reform process in the land and
water sectorsinitiated after thebreakup of the Soviet
Union. Thisleads usto the investigation of today’s
resilience; particularly to the question of to what
extent those recent institutional changes can be seen
asinstitutional responsesto past |osses of resilience
and recent shocks. We identify factors that explain
the high resilience of parts of the social system and
barriers for the transformation to a new, more
sustainable system. We conclude with a discussion
of the need and potential for transformation and an
outlook towards possible first steps.

The analysis is based on several data sources. (1)
multiple series of interviews addressing issues of
adaptation to climate change, institutional change,
water governance reforms, and international
cooperation with donors, policy makers, and
stakeholders in land and water management in
Uzbekistan over the past 10 years, comprising about
80interviewsaltogether, (2) astudy of international
donor involvement in the Aral Sea Basin (Schliter
1999), and (3) results of ecological and socio-

economic research and development projectsin the
Ara Sea Basin (Herrfahrdt 2004, Herrfahrdt et al.
2006, Schltter et al. 2006, Schilter et al. 2010a).
The study of donor involvement provided an
overview of the maor national, regional, and
international actors and their goals and activitiesto
address the environmental crisis in the Aral Sea
Basin. The research activities enabled a deepened
insight into the Uzbek water and land reform
processes, specific response measures such as the
restoration of the Sudoche wetlands, as well as the
restraining and enabling forces in the processes,
such as the role of relevant institutions and actors.

THE CONTEXT OF THE SESIN THE
AMUDARYA RIVER BASIN

We focus our resilience assessment on two
organizational scales within Uzbekistan: the
national and regional. Theregional scaleisdefined
as the Uzbek part of the delta region of the
Amudarya River, which is the major Uzbek
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irrigation oasisinthisriver basin. Itisalsotheregion
that borders the Aral Sea and is most affected by
resource and environmental degradation. On the
temporal scale we focus on the period after
independence of the Central Asian republics from
the Soviet Unionin 1991, taking environmental and
socio-economic developments prior to independence
into account wherethey are necessary to understand
recent trends.

In the semi-arid climate of the Turan lowlands all
forms of agriculture require irrigation. The main
source of irrigation water is surface water from the
two main riversin Central Asia, the Amudaryaand
the Syrdarya. Under Soviet rule beginning in the
1960s, irrigated cotton production was massively
extended to gainindependencefrom cottonimports.
In Uzbekistan, the area under cultivation increased
from 0.42 million hain 1913 to more than 4 million
hain 1990 (Spoor 1993, Herman 1999, World Bank
2000). In recent yearsit remainsrelatively stable at
about 4.2 million ha (GEF 2002, FAO 2009). Low
standards of water management, poor-quality and
deteriorating infrastructure, and the frequent lack of
drainage facilities led to inefficiencies that caused
anumber of environmental problems, such as soil
salinization and waterlogging. Moreover, changes
in river flow and expansion of agricultural land as
well as massive water overuse have severely
impacted the ecological subsystem, i.e., the semi-
natural ecosystemsand thewater and land resources
inthedeltaarea. Thishasresultedinthewell-known
disappearance of the Ara Sea, the loss of
biodiversity and valuable ecosystem services such
asfishandreed provision, pastureor protectionfrom
salt and dust storms, and loss of livelihood for the
local population.

After the breskup of the Soviet Union an
authoritarian political regime emerged with a very
strong executive (March 2003, Schoeller-Schletter
2007). Thecivil society isweak (Stevens 2007) and
in recent years hasincreasingly been constrained in
itsactivitiesor even expelled fromthe country (ICG
2006). The Uzbek national budget and economy at
large still depend heavily on irrigated agriculture,
although the share of agriculture in the GDP has
decreased from 30%in 2000t0 21%in 2007 (UNDP
2009a). Cotton production and export in particular
serve asasource of foreign exchange, revenue and,
with 60% of the population living in rural areas,
needed employment. According to official data,
which should be read with caution, the economy is
steadily growing at rates between 3.8% (2000) and
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9.5% (2008) per year (UNDP 2009b). However,
growth does not appear to be trickling down to the
poor. Estimates by the World Bank show that about
27.5% of the Uzbek population lives below the
poverty line (World Bank 2003b). Apart from
economic factorssuch aslow pricesfor agricultural
products and delayed payment of saaries,
decreasing soil productivity, increasing soil salinity,
and water-logging areidentified asthemain reasons
for growing poverty in the rural areas (Herrfahrdt
2004). Additionally, health issues are becoming
more severe, particularly in the environmentally
degraded areas where good quality drinking water
is often lacking (WHO 2006). Overal,
environmental degradation has significantly
impaired the living conditions and health situation
of those living in the most affected areas making
them more vulnerabl e to ecol ogical, economic, and
social stresses, as apparent, for example, during the
drought in 2000/2001.

DYNAMICSAND DRIVERS OF PAST AND
PRESENT RESILIENCE

Past losses of resilience

We anayze institutional responses and social-
ecological feedbacks determining the coevolution
of the social and ecological systems during Soviet
times and their impact on the resilience of the SES.
Figure 2 exemplifies the underlying dynamics of
slow environmental change that have caused the
significant loss of ecological and social-ecol ogical
resilience observed today.

The low standards of water management practiced
over thepast 5S0years, i.e., massive overuse of water
in agriculture and improper drainage, caused
waterlogging, soil salinization, and desertification
of the deltaic wetlands and the Aral Sea and | oss of
livelihoodsof thelocal population. Thisreducedthe
productivity of the agricultural sector, asseeninthe
outer red arrowsof Figure2. To mitigatethedecline
in agricultural production, the social system
responded with further devel opment of virgin lands
(“irrigated area’ in Figure 2) and technical measures
such as establishment of a drainage system
(“drainage construction”) and leaching of the soils
prior toirrigation (*leaching measures’). However,
these responses further increased water use in
agriculture which aggravated the environmental
degradation. Leaching, for example, requires large
amountsof water to maintain low salinity intheroot
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Fig. 2. Mgor interactions and feedbacks between the ecological and social systems.
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Note: The outer circles show longer-term impacts of increased water use in agriculture on ecosystems
and agriculture and thus losses of resilience. The bold variablesin the inner circles on the right hand side
are management measures introduced as a response to environmental degradation and subsequent |oss of
agricultural productivity. The red arrows indicate the feedbacks created by the expansion of irrigated
area and the low standard of water management. A minus sign indicates a negative feedback (e.g. a
decrease in agricultural production leadsto an increase in irrigated ared), whereas a plus sign indicates a
positive feedback (e.g. an increasein irrigated arealeads to an increase in water use in agriculture).

zone. Asaresult, about 40% of the total amount of
water diverted for irrigated agriculture disappears
into the surface drainage system and is not used for
plant growth (World Bank 2003a). Today’s
agricultural practices and lack of responsibility for
the operation and maintenance of irrigation and
drainage systems lead to further deterioration of
irrigation infrastructure, lower efficiencies and
yields, thusrequiring yet morewater to keep upwith
growing food demand (Abdullaev et a. 2009).

The ecological and economic consequences of
resource overuse and ecosystem degradation are

severe. In Karakalpakstan in 1999, 95% of the
irrigated lands were salinized to some degree; in
Khorezm province all irrigated areas suffer from
sdinization (GEF 2001). The trend is increasing
rapidly, for example, the amount of saline areasin
Uzbekistan increased by 26% from 1990 to 1999.
By 1999 80% of theirrigated areain the delta area
(Khorezm and Karakal pakstan) had shallow water
tables (Jakubov and Usmanov 2001). Thetotal costs
of salinization and water-logging for Uzbekistan,
including the value of crop loss, costsfor leaching,
the operation and maintenance of drainage systems
and the value of abandoned land, are estimated at
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US $529 million per year or about 32% of the
economic value of potential crop production (GEF
2002). The reduction of inflow to the Ara Sea
caused itsdesiccation, alongwiththe desertification
of wetland and aquatic ecosystemsinthe Amudarya
delta region. In the early 1960s, there were
approximately 2,600 lakes in the Amudarya delta,
but thishad fallen to only 400 by 1985 (K reuzberg-
Mukhina 2006). Many indigenous species have
become extinct or are close to extinction and whole
ecosystems, such asthe characteristic Tugai forests
that thrived aong the river, have amost
disappeared. Their area has decreased by 90%
during thelast century from the original 300,000 ha
(Schlter et al. 2006).

In general, the responses of the social system to
environmental degradation, particularly expansion
of irrigated land and leaching, were aimed at
eliminating the consequences of resource
deterioration in order to maintain agricultural
productivity, but did not address its causes. The
region entered into a positive feedback loop of
environmental degradation which prompted further
expansion of irrigated land and technical
interventions to maintain production levels. This
cycle was maintained by the demands of Moscow
for cotton deliveries, focusing solely on yields and
disregarding water use (Abdullagv et a. 2009).
While in the short term the response of the socia
system ensured a stable flow of ecosystem services,
such as cotton and economic rents, but creating
vested interests and rent seeking, in the long run it
caused further degradation and severely aggravated
the situation. Plannersrealized the consequences of
thelir activities, however, they often believed that in
time technical measures, e.g. the diversion of
Siberian rivers, would be available to mitigate the
problems (interview no. 4, May 23 2006). The
region still remainsin this vicious cycle today.

This slowly progressing process of environmental
degradation steadily decreased the resilience of the
overall SES. One of the first and most striking
manifestations of decreased resilience was the
collapse of the Aral Sea fisheries in 1982. This
regime shift caused theformerly prosperousfishing
andfish canningindustry, which processed between
50,000 and 300,000 t fish per year, on the shore of
theAral Seato break down. Despitethismajor shock
to the SES the social system at the national scale
was not able or willing to address the loss of
economic activity and left the Aral Searegion with
few economic prospects. The result was a
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breakdown of the local social and economic
subsystems, which decreased the resilience of the
larger SES, for example, through migration and
large-scale health problems. Today’s large-scale
soil sdlinization and waterlogging constitute
another regime shiftin theagricultural sector which
is, however, still disguised by mitigation measures
such asleaching. Itisdifficult to determine whether
a regime shift has already occurred because there
areno reliable dataon agricultural productivity due
tolack of transparency and incentivesto exaggerate
yields. A more reliable indicator of reduced
resilience of the SEStoday isthesignificant damage
caused by theextremedrought that occurredin 2000
and 2001 in the lower reaches of the Amudarya.
Thoseinclude, but arenot limited to, food shortages,
such as areduction in grain production by 54% in
Karakalpakstan (FAO 2000), and huge economic
losses, such as areduction in cotton production by
30-40% in Karakal pakstan (FAO 2000), as well as
further loss of ecosystem services in the delta, for
example, the production of fish and clean drinking
water.

Socio-economic reform process after the
breakup of the Soviet Union

Independence was a sudden and not necessarily
desired event for the former Soviet Union riverine
countries of the Amudarya River, which happened
without much contribution of their own. The
reforms in Uzbekistan following independence
were areaction to the new political situation and a
half-hearted attempt at a transition towards a new
economy, whichisnot very clearly defined (Pomfret
2000). Uzbekistan wasamong the* slow reformers”
from the onset, but during the first years after
independence the government was committed to
liberalizeits economy; price controlswerereduced,
foreign trade liberalized, and exchange restrictions
lifted (Pomfret 2000:7). This policy changed,
however, in 1996 with the emergence of a balance
of payments crisis (Anderson and Pomfret 2003).
Increasing consumer goods imports, growing
inflation, increasing foreign debt, and a poor cotton
harvest, combined with falling world market prices
for cotton, put the economy under considerable
pressure. Following this shock, the government
adjusted itsreform courseand strovefor arestrictive
and largely state-controlled economy by introducing
multiple exchange rates, exchange controls, and
import restrictions (Pomfret 2000, Wagstyl 2003,
|CG 2004). Eventhoughthese measureswere partly


http://www.ecologyandsociety.org/vol16/iss1/art32/

lifted in recent years, a state-centered approach
persists. In the context of agriculture this approach
has been termed “re-regulation” (Veldwisch and
Spoor 2008:425).

We turn to highlighting major events of the
agricultural and water sector reform processes that
were initiated in conjunction with the economic
transition (Figure 3).

Land reforms

The process of agricultural reform in Uzbekistan
can be divided into three phases (Hofman 2007).
The first phase (1991-1997) was dominated by the
dismantling of state farms and saw the continuation
of the state order system, at least for cotton and
wheat, which had been in place since the 1920s
when the Soviet administration transformed
traditional water management and agricultural
production into a government-regulated system
with centrally controlled productiontargets(O'Hara
2000). The state order system has been transferred
from Soviet times to ensure government control
over production and a constant stream of revenues
fromagriculture. This path dependency was created
by the need to balance thelack of inflow of financial
resources from Moscow. Through the state order
system of buying cotton and wheat for low prices
fromfarmersand exportingit for much higher world
market prices the government was able to
compensate for the loss of budget support from
Moscow following independence, which in 1990
amounted to about 20% of the budget (Herrfahrdt
2004). While in the 1990s the net outflow of
resources from agriculture was estimated at about
US $1 hillion, it ranged between US$ 150 and
US$ 285 million between 2000 and 2003
(Veldwisch and Spoor 2008). Cotton exports
accounted for about half of the hard currency
earnings (ICG 2003). Thisdependenceof the Uzbek
government and economy on transfers from
agriculture impedes substantial change or at least
makes any reform that alters this arrangement
highly unattractive. In addition to these
disincentives, state officials profit from access to
cotton revenues, which created vested interests in
favor of the perpetuation of the state order system
(Weinthal 2002, 1CG 2003).

Even though state procurement quotas have been
lowered from 100% in 1991 to 50% in 2002 for
cotton and from 95% in 1991 to 30% in 2002 for
wheat, this reduction has remained a change on
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paper, since at the sametimethe required output for
cotton per hectare has been significantly increased
by the government, and alternative markets are not
accessiblefor farmers (Weinthal 2002, Spoor 2004,
V eldwisch and Spoor 2008). Thusfarmersstill have
to hand over the largest part of their production to
the state at minimum state procurement prices, an
arrangement which provides little incentive to
farmers for increasing productivity. In fact it even
negatively affects water management and use: Low
state procurement prices render many farms
economically almost unviable and prevent farmers
from paying Water User Association (WUA) fees.
This impedes WUAS from fulfilling their task of
efficiently operating and maintaining the irrigation
infrastructure. The consequences are overuse and
high water losses (Abdullaev et al. 2009).

After independence, state regulation of wheat
became an important instrument for increasing
wheat production, achieving food self-sufficiency,
and decreasing the reliance on expensive wheat
imports. During this phase additional small plots
were distributed to households for subsistence
agriculture to serve as a buffer against poverty and
socia tensions (Veldwisch and Spoor 2008,
Abdullaev et a. 2009). The first phase of reforms,
however, proved to be inappropriate for solving
mounting problems of environmental degradation,
low productivity of the agricultural sector, and
poverty due to a piecemeal approach and the
disregard for social and environmental issues
(Hofman 2007). Moreover, it resulted mainly in
renaming old institutions instead of changing them
(Weinthal 2002).

The second phase of reforms began with the
adoption of the new land code in 1998 and, in an
effort to increase productivity, new legislation on
the organizational forms of agricultural entities
(shirkats, which were agricultural cooperatives,
privatefarms, and dekhkan/peasant farms). Shirkats
were envisaged to become the most efficient
organizationsin the agricultural sector, which soon
turned out to be unrealistic dueto lack of incentives
and an ingtitutional environment that was ill
dominated by Soviet rules. The new land code did
not alter property rights for land; al land till
belongsto the state, and land ownership is possible
only in the form of leasehold (Republic of
Uzbekistan 1998). | naddition, land wasnot so much
distributed on a competitive basis, as was foreseen
in the law, but the main drivers were rather formal
and informal networks with local elites (Wegerich
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Fig. 3. Timeline of mgjor eventsin the SES in the Uzbek part of the Amudarya River Basin

1982: Collapse of 2000-2001:
Aral Sea fisheries Severe drought
1950 1960 1970 1980 /1/1 991 1993 1995 1997 1999 | 2001 2003 2005 2007 2009 t
p >
Salinization
Ecological <
system Water-logging
L Desertification
( Political
context Uzbek Soviet Socialist Republic Republic of Uzbekistan
(macro
scale) Soviet state order system | | State order and state procurement system
£ -
2 Agricul- 1960s-1980s: Land reform 1: Land reform 2: Land reform 3:
5‘< tural sec- Massive extension Elimination of Introduction of pri- Elimination of
5 | forand of irrigated sovkhozes, introduc- vate farms, dekh- shirkats
g | water agriculture tion of private land use || kan farms, shirkats
@ | manage-
?rf:;o Water Water reform 2:
ccale reform 1: Basin principle,
) WUAs water pricing
» t
1950 1960 1970 1980 /1/19 91 1993 1995 | 1997 | 1999 2001 2003 2005 2007 2009
1991: 1998: Land code 2003: Decree on the main
Inde- 1993 directions of agricultural
pen- Law on 1996: Balance of reform
dence water payments crisis Resolution on the
and (exchange and import improvement of water
water controls) management organization
use Merger of Min. of Return to convertability of
Agriculture and Min. of Uzbek Sum
Water Management

2002, Trevisani 2007). Generally, “institutionalized
Soviet and pre-Soviet patterns of behavior still
shapeactors' responsestonew challenges’ (Sehring
2009:61).

During the third phase of land reform beginning in
2003 and in light of the poor performance of the
shirkats, private farms were envisaged to become
the principal model for agricultural production. The
remaining shirkats were dismantled (interview no.
89, May 14 2007). Even though the state had now
handed over most of the formerly state-owned
agricultural farmsto private owners, it nevertheless
retained strong control over land and agricultural
production through the system of state order and

land property rights. The system thus provideslittie
room for farmers to experiment with new cropping
patterns and no incentives to increase cotton yields
(Gunchinmaaand Y akubov 2010). Themain aim of
the reform process was to assure stability and
continuous production of cotton as a strategic cash
crop instead of a transformation of production
patterns to more suitable ones (Veldwisch and
Spoor 2008). As a consequence, land reforms were
not suitablefor increasing theresilienceof thesocial
system, e.g., through improving security of land
rights or increasing efficient land use. Nor did they
maintain or increase the resilience of the ecological
system.
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Water sector reforms

Water management has been subordinated to the
needs of agriculture and especialy cotton
production since Soviet times (Y alcinand Mollinga
2006). Consequently, water sector reforms lagged
behind the land reform process. Through most of
the 1990s, water management remai ned unchanged.
The 1993 law on water and water use was mainly
modeled on previous Soviet water management
ingtitutions. Water for irrigation remained free of
charge, except for anegligible water tax, and water
resources remained state property (Republic of
Uzbekistan 1993). Significant institutional change
occurred in 1996, however, when the Ministries of
Agriculture and Water Resources were merged to
become the Ministry of Agriculture and Water
Resources (MAWR). The need for a centralization
of agriculture and water issues in one organization
and the continuing quarrels between the two
independent ministries over water allocation were
among the main reasons for the merger (Yalcin and
Mollinga 2006, interview no. 66, April 30 2007).
Reforms in the water sector were only slowly
introduced from 2000 onward as a response to
changes in the agricultural sector that made the
Soviet water management administration unsuitable
for serving thousands of newly established small
farming entities and thus water users (Yalcin and
Mollinga 2007). The result was the introduction of
Water User Associations as the main water
management organization at the local level.

The introduction of WUASs and the country-wide
implementation of these new organizations were
facilitated by several incidents. First, following the
emergence of thousands of new farm entities with
differential water needs a new level of water
administration had to be introduced to relieve the
district water management departments of the task
of calculating water needs and allocating water to
thousands of new water users. At the same time
secondary and tertiary canalswere neglected by the
newly established farm entities and significantly
deteriorated (Hamidov 2007). Second, several
donors such as the World Bank, the Asian
Development Bank and USAID were lobbying for
adecentralization of water management and WUAS
inparticular and offeredto providefinancia support
for their introduction. Third, apart from external
pressure there was support for the concept from
within the Ministry of Agriculture and Water
Resources (MAWR); a MAWR official was
convinced of the concept and used his position,

Ecology and Society 16(1): 32
http://www.ecol ogyandsociety.org/vol 16/issl/art32/

contactsand family tiestolobby for theintroduction
of WUAs (Yacin and Mollinga 2007). These
circumstances and the strong dominance of the state
in the process supported the relatively quick and
country-wide implementation of WUAS, at |east on
paper. In practice most WUASsin Central Asiahave
become part of the existing patronage systems
(Sehring 2009). Despite the fact that there is till
huge room for improvement concerning the
functioning of the WUAs and their role as
independent actors within the water governance
framework, farmers, notwithstanding their first
reservations towards these new state-induced
organizations, recently began to acknowledge the
WUAS role as a provider of water and training
(interviews no. 1, May 19 2006, and no. 57, April
20 2007).

The reforms in the water sector gained new
momentum and thus entered the second phase with
the presidential decree on the main directions of
agricultural reform in 2003, which stipulated that
water management be organized according to the
basin principle and which foresaw the introduction
of market principles for water use (Republic of
Uzbekistan 2003a, Republic of Uzbekistan 2003Db).
In the following period the province water
management organi zations were replaced by Basin
[rrigation System Management units. They were
established along hydrological boundaries, i.e.,
aong river basins and canals instead of
administrative boundaries of the provinces.
Theoretically, the basin principle of water
management is expected to improve water
management through its focus on hydrographic
Instead of admini strativeboundariesand areduction
of administrativeoverload. Thisshouldleadtomore
transparency and increased capacity to detect and
react to problems in resource availability or
allocation. The introduction of this new institution
in Uzbekistan wasinitiated by the water department
within the MAWR, which, after the merger of the
agricultural and the water ministries, has been
struggling for independence from the agricultural
sector, particularly regarding the disposition of the
considerable budget for operation and maintenance
of irrigation infrastructure (interview no. 56, April
16 2007, and no. 58, April 24 2007). With a
hydrography-oriented management the water
department's intention was to reduce the power of
the agricultural department over the water
department’s budget and of the local governors
(khokim) over water alocation. The khokim,
however, are held responsiblefor fulfilling the state
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quotas for cotton and whest in their districts. They
thus have a strong interest in water management
issues since they risk losing their jobsif quotas are
not met (IWPR 2007). Accordingly, thekhokim use
their influence and power for intervention in water
allocation, thusadding uncertainty and reducing the
transparency of the water management system
(Veldwisch 2008, interview no. 76, May 4 2007).
One of the main goals of the institutional changein
water allocation planning was thus not reached
because of constraints of the larger institutional
settings. Due to the lack of ownership for the topic
the reform resulted in a mere renaming of water
management organizations. It is important to note
that since this second phase, water sector reforms
have only been introduced by way of presidential
decrees instead of laws that need the approval of
parliament (interview no. 58, April 24 2007). This
tendency towards governing by decrees can also be
observed for agricultural reforms since 2003.

INSTITUTIONAL RESPONSESTO
ENVIRONMENTAL DEGRADATION AND
RECENT SHOCKS

While the reforms in land and water management
slowly adapted the social systemto thenew political
and socio-economic situation, they were not aimed
at nor suited to address the growing deterioration of
land and water resources and loss of vauable
ecosystem services such asfish and reed production
and protection from dust storms provided by the
semi-natural  ecosystems in the river basin.
Institutional changes in the water sector were
motivated by external eventsor changesinthesocial
system itself rather than by the recognition of the
need to address the deterioration and overuse of the
resource base. Those external events or changes
include the availability of donor support, the
dismantling of the large farms in favor of many
small ones, or power struggles in the Ministry of
Agricultureand Water Resources. Asduring Soviet
times, problemscaused by resource degradation and
increasing man-made water shortage were mainly
addressed by technical measures amed at
maintaining current agricultural productivity. The
underlying cycle of overuse and degradation of
resources as previousy described was neither
addressed nor broken.

One of the few examplesin which there is a direct
response of the institutional sphere to ecological
dynamics is in the case of extreme events such as
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droughts and floods (Schltter et al. 2010b). These
trigger an immediate response of the social system
in the form of emergency measures, such as a ban
on rice planting and a reduction of water limits for
al regions, as was the case in 2007, or the
establishment of an emergency council for
transboundary cooperation in flood mitigation.
Suchemergency responsemeasuresthat arereactive
rather than proactive have been common for water
or environmental management elsewhere (Wilhite
2005, Reagan 2006). However, once the extreme
situation has passed, management returnsto theold
practices. Thus there are ad hoc reactions to
immediate threats but no long-term government
strategy to deal with the high variability in water
flows and the growing water scarcity, such asreuse
of drainage waters, diversification of agricultural
production, changeto |less water-intensive crops, or
diversification of water use (Krysanovaet al. 2010).
Moreover, informal institutions such as patronage
and corruption severely limit implementation of the
measures on the ground; according to the
Corruption Perception Index Uzbekistan is among
the ten most corrupt countries in the world
(Transparency I nternational 2009). The systemthus
remains vulnerable to future, probably increasing,
disturbances in the form of droughts or flooding,
particularly when they occur in combination with
slow drivers such asloss of ecosystem services.

Anocther measure that might be interpreted as a
response to the deteriorating ecological situation
was the wetland restoration in the western delta
region carried out within the framework of alarge
transboundary project funded by the World Bank.
An example of measures that were at |east partially
initiated to mitigate the severe changes in the
ecological system was the construction of polders
in two bays of the former Aral Sea (Muynak bay
and Sarbas) in 1994. While they were mainly
planned for storage of excess water in high water
years they also created new water bodies for
fisheries which had been the main income source
for thelocal population in the northern deltaregion
(Autonomous Republic of Karakalpakstan).
However, the productivity of those lakes is a
function of water inflow, which remains highly
unstable. Another attempt at wetland restoration
was carried out under theumbrellaof alarge project
of the World Bank. Here, the technica
infrastructure and alocation rules for the mixture
of drainage and freshwater inflow wereinstalled to
maintain water levels and an acceptable level of
salinity inanimportant wetland, apotential Ramsar
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site, in the western part of the delta (Sudoche
wetland). However, the institutional arrangements
to secure the necessary freshwater inflow to those
lakesand asustainableexpl oitation of thebiological
resources of the wetland were only insufficiently
developed. Thus, while the project was a successin
reestablishing the wetland and providing the local
population with new livelihood options its
sustainability in the long run, especialy since the
number and severity of drought years might
increase, is not guaranteed. The successful
restoration of the wetland motivated the Uzbek
government to further develop wetland restoration
schemes for the delta to increase water storage
capacity and, as a side effect, improve local
livelihoods through the provision of wetland
ecosystem services. But again, thelack of sufficient
ingtitutional arrangements that regulate the
exploitation of the biological resources and the fact
that their water requirements are not considered in
water all ocation limit the success of those measures.
Wetland restoration thus fell short in increasing
resilience of the regional SES because it focused
solely on technical measures to improve the
ecological conditions without devel oping institutions
that regulate water supply and facilitate the
sustainable use of the wetlands. Nevertheless the
restoration measures and ecosystem recovery after
the severe drought in 2000/2001 have revealed a
highrestoration potential of thedeltaicwetlandsand
significant benefits to the local population (llya
Joldasova, personal communication, MajaSchl iter,
personal observation).

DISCUSSION

Despite massive ecological and socio-political
pressures in the Amudarya River Basin, the water
sector did not undergo institutional changes that
would ensure the long-term sustainability of the
SES. Our analysis identified a mismatch of the
functioning of the resources and management
regime as well as between different levels of the
social regime. The reform process in the water
sectors is mainly driven by the need to adapt to
changes in the agricultural sector as well as power
struggles and interests of individua leaders. As a
result, resource overuse and ecol ogical degradation
in the river basin, at least in the Uzbek part of it,
continue much as it did before the breakup of the
Soviet Union. Small-scale institutional changes
have been directed toward maintaining agricultural
productivity in the short term and coping with the
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external and internal forces of the political and
social system. The resulting cycle of declining
agricultural productivity, leading to actions to
mitigate the decline, leading to further
environmental degradation and productivity
decline, is well known in many other settings
(Perrings 1989, Allison and Hobbs 2004, Anderies
et a. 2006). With the collapse of the Aral Sea
fisheries and the basin-wide large-scale soil
salinization, the SES in the Amudarya River Basin
hasshiftedtoanew, lessdesirableregime. However,
the high resilience of the social system, which is
caused by strong feedbacks and path dependence,
IS keeping it in its current undesirable state and
further degrades its long-term resilience. The
window of opportunity for significant changes of
the larger scale institutional setting that might have
been open after the breakup of the Soviet Unionwas
or could not be used to achieve atransformation to
more sustainable resource use.

Path dependence, lock-in, and decr ease of
overall resilience

As a conseguence of historic developments in the
agricultural sector and the strong feedbacks they
created, the SES in the Amudarya River Basin is
locked into a state that is still determined by the
legaciesof the Soviet Unionto alarge extent. Those
include the hierarchical water management culture
and a fragmentation of responsibilities that still
prevail today (Sehring 2009). The decision to stick
to the state order system and the rentsiit creates for
the political elite enforced this strong path
dependence. The importance of cotton for the state
budget, employment in rural areas, and the stability
of the country in general precluded serious reforms
in the agricultural sector. Without reforms in the
agricultural sector, thereislittle option for reforms
in the water sector. Moreover, cotton production is
important as a system of social, economic, and
political control (Weinthal 2001, ICG 2005). A
transformation of theagricultural sector would have
threatened the very foundation of social control,
which is built on reciprocal relationships between
the central leadership, the regional leadership, and
the heads of farms (Weinthal 2001). Regionalism
and patronage networksfrom pre-Soviet and Soviet
times still prevail today (Collins 2002, Starr 2006).
Through them vested interests of powerful players
can influence political decisions or at least their
implementation on the ground, as the case of land
distribution has shown. Therearefew incentivesfor
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powerful actors to engage in serious structural
economic reform, which could threaten their
economic and political access and power (Jones
Luong 2002, ICG 2005). Even though a multitude
of legal reforms and regulations have been enacted
in Uzbekistan since independence, in many cases
changes have been rather insignificant, and largely
remained a “patchwork process’ (Schoeller-
Schletter 2008:21). Small adjustments have been
carried out in cases in which underlying power
structures and vested interests were either not
touched or could be supported through the changes.
Thelack of real structural changesinland and water
use on the national scale reduces the long-term
resilience of the SESin the river basin. Such small
changesat best increase the short-term resilience of
the social system by ensuring continued cotton
yields. In the long run, however, they increase the
vulnerability of the system to external and internal
shocks, for example, by leading toincreased poverty
and the decreasing hedth status of the rural
population. As a result there has been increasing
socia unrest, especialy in 2004 and 2005 (ICG
2006).

Constraintsto adaptability in the water sector
by higher scaleinstitutional setting

Many of the new institutionsintroduced through the
land and water sector reform processareineffective
at changing water management practices because
they do not take the larger scale institutional or
political settings, such asthe primacy of agriculture
and especially theimpact of the state order on water
management, into account (Walker et al. 2009).
Moreover, structural weaknesses of theformal legal
system which provide the executive with
authoritarian powers act as a strong barrier for
innovation and structural change (Schoeller-
Schletter 2008). For example, a land reform that
“privatizes’ land hasbeenintroduced, but userights
are not secure (Veldwisch and Spoor 2008). As a
result, there are few incentives for investments in
amelioration and irrigation infrastructure, and thus
the intended benefits of the reform are not realized.
Another example is the WUAS, which cannot
function as long as the influence of the local
governors on crop and water alocation is not
reduced. Institutions such as water markets, water
service fees, and land markets, which are needed to
make the aready implemented institutions such as
private farms or WUAswork properly, arelacking.
The very strong and dominant role of the state is
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also visible in the fact that in recent years land and
water reforms are often enacted as decrees instead
of laws. This demonstrates the urgency and
relevance of the issue for the president but aso a
loss of democratic principlesin that the parliament
is bypassed (Schoeller-Schletter 2007).

Need for transfor mation

Policy measures that have been proposed by the
international community toincreasetheadaptability
of the system include the development of
institutions that regulate resource use and provide
incentives for their sustainable use, such as water
pricing and water markets. Implementation on the
ground, however, is rudimentary for many of the
reasons discussed, and a change in the perception
of water as alimited resource has so far only taken
placetoalimited degree; inhighwater years, people
don’'t see aneed to save water. Many policy makers
intheregion see an increase in water use efficiency
through technical measures as a panacea for all
problems. Given the huge losses of over 70% inthe
current irrigation system (GEF 2002) caused by
operational deficits and seepage, a significant
increasein efficiency iscertainly possible. It would
allow thecontinuation of current water useactivities
for some time and free resources for further
expansion of irrigated agriculture and the delivery
of environmental flows to the deltaic wetlands.
However, it cannot be achieved solely by technical
means. To be effective, the measures have to go
beyond incremental institutional changes to the
current system to include, eg., a careful
abandonment of the state order system, the
introduction of water service fees, secure land
rights, land markets, and the implementation of
environmental flows to the deltaic wetlands. Given
these adjusted boundary conditions, higher
incomes, water service fees, and secure land
entitlements could provide the needed incentives
and security for farmers to invest in irrigation
infrastructure and increase water use efficiency.
Moreover, thereisaneedfor diversification of water
use by giving other water users rights to the
resources and reducing the vulnerability of both the
social and ecological systems, e.g., through
restoring ecological processes, providing health
services, and aternative income opportunities in
rural areas. However, adaptation in agricultural and
water governance alone, evenif truly implemented,
doesnot providealong-term solutiontotheregion’s
unsustai nabl e resource use because of the ongoing
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environmental degradation, the growing population,
and lack of virgin lands. Reslience and
transformability of the larger-scale SES (political,
economic and institutional settings) is needed to
enable the smaller scales (regional and local water
management) to adapt and change.

Potential for transformation

A transformation goes further than the measures
suggested in that it questions and changes current
patterns of economic activity and resource use and
leads to aless water-intensive mode of production.
This could, for example, include abandoning low
productivity soils, switching to other less water-
intensive crops, further developing tourism, and
exploring the options in other sectors. However,
with the current power constellationsand rentsfrom
agricultura production for the local and regional
elites, a transformation of the larger scale SES
initiated through the prevailing top-down
governance system seems unlikely in the near
future. In addition, many of the key elements that
have been identified as underlying and promoting
successful transformationsinother casesarelacking
in the Uzbek SES. Those include the acceptance of
change and the need for it, the existence of trust and
leadership, acutback of incentivesthat maintain the
current regime, the political capacity to implement
structural change, and strategic investments in
sociad and human capital, infrastructure and
technology (Gunderson et a. 2006, Olsson et al.
2006, Walker et a. 2009). Moreover, there is no
stakeholder involvement that could promote a
negotiation process resulting in a reframing of
perspectives, and social entrepreneurship and
institutional support are missing, al of which are
factorsrelevant for social transformations (Biggs et
al. 2010). While there has been a cascade of shocks
andregimeshiftsinsubsystems(Kinzig et al. 2006),
such as the collapse of the Aral Sea fisheries that
caused aregime shift of the SESin the deltaregion,
the environmental and socio-political criseswerein
and of themselves not sufficient to trigger structural
changes (Biggset al. 2010). The case study hasalso
revealed the presence of strong social networks;
however, contrary to other examples they do not
foster learning, counter maladaptation or create
flexible institutional arrangements as suggested by
Gunderson et a. (2006). Learning as another
essential ingredient of transformative change is
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prevented by the feedback loops created by the
vested interests and the prevailing centralized
governance regime (Huntjens et a. in press,
Schliter et a. 2010b).

However, there are also a few promising signs,
albeit still very small and modest. One first move
that could potentially foster atransformation arethe
2007 and 2008 decrees on measuresto optimize soil
amelioration and the cultivated area and increase
the production of food crops (Republic of
Uzbekistan 2007 and 2008). They make reference
totheincreasing shareof salinesoilsaswell aswater
scarcity of recent yearsand asaconsequenceforesee
a reduction of cotton area by 5% in favor of food
crops. Change can also originate from below and
cascade up the social hierarchy. With farmers
beginning to trust WUAs and acknowledging their
usefulness, the WUAS, for example, might turn out
to be anucleus of adaptive change in Uzbek water
management. There are a few first indicators that
support suchanotion: theland reformshaveinduced
shifts in the patterns of political dynamics in rural
Uzbekistan (Trevisani 2007) and in power relations
in favor of local actors who gain bargaining power
and implement changes (Wegerich 2005); an
increasing number of farmersarebeginningtoresist
the state order system (Wall 2006) and they are
becoming increasingly aware of their rights and
begintoassert them (interview no. 8, April 282007).
During stakehol der workshopsorganized withinthe
framework of the EU research project NeWater
(Hirsch et al. 2010), local communities have called
for measures that improve the strength of formal
institutions (e.g., through enforcement), build
human capital, and improve planning and
adaptation procedures as key interventions toward
more sustainable water resource management
(Schiiter et a. 2010b). The potentia for initiating
the transformation that these bottom-up processes
entail can however only be realized if the system
manages to self-organize around them despite the
resistance from the higher level governance system
(Sendzimir et al. 2008). Given the very hierarchical
and rigid system and the resistance to change from
the elites and higher levels of water management it
remainsunclear whether transformative changewill
materialize in abottom-up approach (see Bohensky
2008 for adiscussion of bottom-up processesin the
South African water management context).
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CONCLUSION

The case of resilience and transformability in the
lower Amudaryariver basinisan exampleof aSES
inwhich thereisvery high current resilience of the
socia system that is acting against a needed
transformation. The gradual and rather superficial
reforms of water management have not promoted
resilience of the social-ecological system sincethey
did not lead to real functional changes but merely
entailed changes on paper with little measurable
effects on water management practices and water
use. The case illustrates how efforts to enhance
adaptability of subsystems by those who gain from
their functioning haveledtoloss of resilience of the
overall SES (Walker et al. 2006). Even though the
SES has been exposed to severe shocksin the social
and ecologica systems that can be termed a major
crisis, it was not able to transform or even adapt its
resource use patterns toward a more sustainable
mode. Soviet legacies, path dependence, strong
central control, and the power of informal
institutions and vested interests of powerful actors
have proven strong enough to withstand these
shocks and the shifts they entailed. They have
facilitated the maintenance of a mal adaptive social
system that persists at the expense of the resilience
of the ecological and the overall socia-ecological
system. Similar patternshavebeen observedin other
post-Soviet or post-socialist Eastern European
countries, such as Hungary (Sendzimir et al. 2008)
or Bulgaria (Theesfeld 2004). A transformation at
the larger scale, eg., the scale of the national
economy and governancesystem, isneededtoallow
for adaptation at the lower scales, e.g., in the water
sector. For the Uzbek case, it is till too early to
judge whether the newly introduced decentralized
structures such as the WUAs will manage to create
alternative feedback loops that can eventually shift
the system into a new state and thus increase
resilience.

One might specul ate that once the economic losses
from mismanagement and overuse of natural
resources are great enough to threaten state budgets
and existing rents, the political willingness to
engage in comprehensive reforms might increase.
With a view to the still relatively low levels of
discontent among the population, however, the
length of timeit will take until this point isreached
and whether the system will still have enough
capacity and time to reorganize and prevent a
collapse at that point are questionable. We see the
following as priorities for moving along a path of
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socialy acceptable transformation along the lines
of the needed larger scale institutional changes: a
careful abandonment of the state order system by
simultaneously providing access to markets for
local farmers, followed by the introduction of
incentives for sustainable water use, changes in
cropping patterns and areduction of the dominance
of the agricultural sector, as well as rehabilitation
of the deltaic ecosystems. The region has sufficient
water resources to provide adequate nutrition for a
population twice the size of the present one
(UNESCO 2000). Whileit isimpossible to restore
the southern part of the Aral Sea (the northern part,
which is fed by the Syrdarya river, is currently
rehabilitating), the ecosystems in the Amudarya
delta have shown a remarkably high restoration
potential despite the existing extensive ecological
damage. By incorporating the needs of the
ecological system into water management,
productivity, sustainability, and thus the resilience
of the SES in the Amudarya River Basin can be
greatly enhanced.

Reflecting on these results, our resilience
assessment has shown the importance of taking
different scales and cross-scale interactions into
account when assessing resilience and developing
measures for more sustainable resource use.
Furthermore, it has revealed the relevance of the
political economy of resource use and itsrole as a
potential barrier to transformation. Issues such as
power relations, agency, the role of individual
actors, and rent-seeking, which havealong research
tradition in other socia science fields, need to
recelve more attention in the resilience and
transformation literature in general and in the
analysis of SESs in particular (Smith and Stirling
2010). The role of informal institutions, such as
vested interests, corruption, and patronage in
impeding change, and the increase or decrease of
resilience seem to be particularly crucial. The case
of Uzbekistan further showsthat somefeaturessuch
as social networks identified in other case studies
aspromotingresilienceand transformationmay also
serve as barriersto transformation and decrease the
resilience of a SES. Findly, the assessment
demonstrates the importance of the ability to
transform at higher levels, i.e, the nationa
agricultural policies, as an enabling factor for
transformability at lower levels,i.e., thewater sector
at local levels.
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