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1. Introduction, motivation and approach

1.1 Motivation of the study

Among the four so-called Dublin principles (ICWE9P) representing the pillars of the
worldwide acknowledged concept of Integrated W&esource Management (IWRM),

stakeholders’ participation is the one callingttoe definition of river basin management
at the lowest appropriated level. This refers t® tbncept of decentralization of water
management and governance. Blomquist, Dinar, anthpe€e (2005) indicate that

effective decentralization requires devolution otherity and responsibility from the

center, and acceptance of that authority and ressipidity by local entities in the basin.

This concept gained acceptance after the IntermatiGonference on Water and
Environment in Dublin in 1992, and supported by lifb@oal institutions including the
World Bank (Gleik 2002). For example, the WorldnBaBoard took the lead by
endorsing a water resource management policy ghpeoutlined a policy and strategy
for Integrated Water Resource Management (IWRM)iclvinas been used as the basis
for water resource management throughout the wdkdrld Bank 1993a). In Southern
Africa, like in most developing countries, the WbBank supported the same reforms.
To this effect, the World Bank coordinated a reglowater resource management
workshop at Victoria Falls in Zimbabwe, which détdi how to plan integrated water
resource management (World Bank 1993b).

As a consequence of the acceptance of the IWRMt Afoisan countries voted
their water laws in the past fifteen years, andtruetured their institutional and
governance framework accordingly. For instance,tiSdfrica instituted its national
water act in 1998 followed by its national watesaerces strategy in 2002. Zimbabwe
passed its water act in 1998; Zambia amended i 189water act of 1970, while
Mozambique and Tanzania approved their nationaémadlicies in 1995 and in 2002,
respectively; Namibia passed its water resourceageament act in 2004.

The African governments have been implementingajhygroved water laws and
policies. In Mozambique, the first national wate@wl created five regional water
administration agencies (ARAs) to implement intégglawater resource management at
the river basin level across the country. In Zimkabthe new water act established
catchment and sub-catchment councils to manage) Seegor watersheds identified in
the country in an attempt to decentralize the watanagement. South Africa’s 1998
water act established nineteen water managemeag ArdVIAS). Within each WMA, the
law established the progressive creation of Catchriveanagement Agencies (CMAS),
sub-catchments entities (Catchment Management Cieasi— CMCs) and water user
associations (WUAS).

While much effort and goodwill were put into degatization reforms in many
basins in the continent, results have not beenoumlf realized. For instance, the
benefits originated from the implementation of sud#rentralization processes were
taken for granted during the design of the SoutticAfNational Water Act. However, ten
years after the launch of the new national watdicpoonly two CMAs have been
established and are operational (Inkomati and @kf@oorns). Moreover, many WUASs
still struggle to find their place and role in tbemplex and sometimes confused context



of water management in South Africa, while the @Gatent Management Committees
(CMCsY exist only on paper, as they di@umswith no decisional power. In other
African countries, the process of decentralizatiothe water management institutions is
even less advanced than in South Africa.

In Mozambique, for instance, in the early 1990s wWader sector was highly
centralized with all planning, implementation, cgg@nal responsibilities, and functions
at the central level were performed by the NatioDakctorate for Water. With the
approval of the new water law (1991), the sectompleamented comprehensive
decentralization reforms by progressively settipgdRAsS. The only ARA currently fully
operational is ARA-Sul (South). ARA-Sul is respdaisi for the southern part of the
country. As for the other regional water authositi@RA Centro is already functioning,
but needs continuing support, and ARA Zambezi wlyesstablished. ARA Centro-
Norte and ARA Norte have not yet been established.

In Zimbabwe, in 1998 the government promulgated Water Act and the
Zimbabwe National Water Authority (ZINWA) Act. Theew water acts established the
creation of catchment and sub-catchment councilmanage seven major watersheds in
an endeavor to decentralize water management. dicgpto Musinake (2011), after
almost fifteen years from its start, water deceéiztation in Zimbabwe is less likely to
make a dent on livelihoods. For catchment commesiito realize any meaningful
benefits of decentralization and participatiorisitritical that legislation, which includes
both acts and the statutory instruments to mediseentralization, is revisited and
perfected.

In terms of water service provision, in Tanzaniaréhis a broad consensus that
the decentralization efforts through the local goweent reform program (LGRP) have
brought better services closer to the poor peoplg.,(access to rural water supply has
increased from 43% in 1990 to 53% in 2005). Yet treficiencies in quantity and
quality of services at local levels are still enotrs (Egli and Zurcher 2007).

The process of water management decentralizatiérican countries is seen as
a means of advancing river basin management dowest appropriate level. Although
efforts in this direction are clearly identifiabtethe continent, the very different stage of
advancement in the African river basins’ agenciegnegses the difficulty of
implementing decentralization in practice.

It seemed necessary in this context to understdndseme water agencies have
succeeded more than others, what variables ardvet/an such reform process, which
variables have a positive or a negative impacthenimplementation of decentralization
processes in the African water sector, and whiatialikes could be affected by policy
interventions and how. For this purpose, the smeadbjectives of the study are: (i)
Analyze the factors that have potentially affedtezlresults of decentralization process in
Sub-Saharan African (SSA) basins, and (ii) Analy#tee performance of the
decentralization process in SSA basins. To ansiveeabove objectives, this report uses
and adapts to the local context an analytical fnaonk developed for the same purposes
elsewhere (Kemper et al. 2007). Different fromtsisdies, the analytical and empirical

2CMCs were supposed to create a link between the €& the WUAs.



framework developed in this report includes impaofs climate change and the
transboundary nature of SSA basins in the analyses.

Past studies on the water management decentrafizatiocess have not fully
addressed these issues. Kemper et al. (20079tedtian investigation that was aimed at
understanding the reasoning for a) initiation oé tthecentralization process, and b)
variability in both initiation efforts and succesfsthe decentralization process.

The general review in Mody (2004) yielded sevemaportant conclusions and
research implications regarding the usefulnessoofparative analyses of river basin
decentralization processes. First, decentralizagoa long-term process. It may fail at
any stage and take turns, subject to internal atetreal shocks. Therefore, a snapshot of
the decentralization process could be misleadingsircomparative success or failure.
Second, each river basin is a special case thatotare compared to other basins.
Therefore, the decentralization process that wasgded to address conditions in one
basin may not be relevant to another. Third, caichs based on this case study
approach should not imply that due to the uniqualitmns in a given basin it should be
excluded from becoming a potentially good candidatdearning from extrapolating its
experience to other basins. And finally, any tygecooperation among the various
parties involved in the management of the basiremand other resources is a predictor
for a stable and successful decentralization peo(@®mquist et al. 2007: 229-238).

The comprehensive work by Kemper et al. (2007) heis addressed several
important aspects. First, their analyses, bothctse studies and the econometric ones,
did not include basins from Sub Saharan Africa (bJ2ue to that exclusion, they
omitted some important aspects of the decentraizairocess that, while being unique
to SSA, are very much relevant to other continertgernational river basins in SSA
cover more than 60% of land territory. Having aalobasin nested in a transboundary
basin arrangement (which some basins in SSA arecuin) would suggest additional
explanation to success or failure of decentralimati We will expand on this aspect in
Chapter 7.

And second, Kemper et al. (2007) conducted thealyses in isolation from
likely climate change impacts on the water cyclem@te change affects the inter- and
intra-annual variability of water flow. SSA is omd the most climate-change-prone
regions (Alavian et al. 2009). Dinar et al. (202@11) claim that many basin-level
management decisions are made with future perspsctn mind. They identified an
inverted U shape of the likelihood for basin coapen with regard to water scarcity and
flow variability. We build on their analysis to abtish several hypotheses with regard to
the need, speed, and likely success of decentiializan SSA, and with regard to climate
change and precipitation/flow variability. It isighset of considerations that this study
will address, departing from the analytical framekvo Dinar et al. (2007).

No quantitative analytical framework to understahd factors of success and
failure of decentralized water governance simitaitite one adopted in this study has
been applied to African catchments previously. Ty examples of quantitative
analysis to study water decentralization procefaasd in the literature are a case study
run in Ghana (IBRD/WB 2007), and a recent studylléga-Ayala and Juizo 2012) in
Mozambique. The first study uses a network anglysisle the second uses quantitative



synthetic indexes to assess the performance of baein organizations to implement
integrated water resource management. Several tamadi studies look at

decentralization of water management and servicesSouth Africa, particularly

(Wijesekera and Sansom 2003; Chancellor 2006; amhid 2007), but no quantitative
framework is proposed or applied so far.

1.2 Study approach

In order to investigate the process and performafceer basin decentralization in Sub
Saharan Africa, a two-tiered approach was develapéde study reported here. First, a
detailed application of the case study approadBlamquist, Dinar and Kemper (2008)
was implemented in three river basins in Southefmcd (first phase). While the case
study analyses highlight the direction in deceizagion of river basin management, they
do not permit the identification of generic reasansl forces behind the decentralization
process and its performance. Thus a quantitathadysis of basins in SSA took place
(second phase) based on the same analytical frarkeWwbis SSA study allowed an
analysis of determinants of the water decentratimaprocess and performance in the
Continent.

1.3 Scope of the study

This study is composed of seven chapters. The mucteapter (introduction) is followed
by a literature review (Chapter 2) about deceraéilbon of water management in Sub-
Saharan Africa, and elsewhere. The studies reviewethapter 2 help to identify the
main challenges of implementing IWRM in Africa. Angpthem, the most relevant are
the lack of clarity in terms of power relationsgtimsufficient financial sustainability of
the managing agencies; the lack of knowledge ailid skvailable to manage water at the
various institutional and geographical scales; ¢heflicts raised as a consequence of
increased decision-making power given to local @cteith colliding interests; the
unclear role of the state; the difficult publicyate relations; the lack of reliable data and
information; and the cultural impediments.

Chapter 3 describes the analytical framework uged im the case studies and in
the quantitative analysis. Chapter 4 comparesdbalts obtained in the three case studies
and draws the status of the decentralization psoeesl performance in the studied
catchments. Chapter 5 presents the empirical mageld to analyze the determinants of
the river basin management decentralization procasd performance. Different
measures of decentralization process and perforename described, including the
description of key variables affecting the decdrdation process and performance, as
well as their expected direction. Chapter 6 presdhe results of the quantitative
analysis, and Chapter 7 compares the results flemwo approaches (qualitative vs.
guantitative) and draws conclusions and policy neoendations.

2. Water decentralization experiences: A literature review

2.1 Background

Although the concept of decentralization has baenmgpted and practiced over decades,
its application to water resources, especially ub-Saharan Africa, is contemporaneous
and unprecedented. Water management decentratizatiorms, based on the principles
of Integrated Water Resource Management (IWRM) weharacterized by several



aspects. They established catchment and sub-catthonganizations, adding another
layer of institutions to those dating back to thie-mdependence or to the immediately
post-independence frameworks. The reforms wereupred to redress problems of
inequitable access, high pollution levels, seassoailcity, and ever-increasing conflicts.
Such conflicts had bedeviled the water sector, @sag delivering water and livelihoods
for the people, especially the poor, through inooating them into the decision-making
process.

Studies elsewhere show decentralization endeawdys successful in some cases
while unsuccessful in others. Dinar et al. (200&gommend decentralization of water
management by arguing that when decision-makingeidralized and local conditions
are not appropriately taken into account, then atability of decision-makers is weak,
and water resource management is inadequate. Ealpavidence from river basins in
the developed and developing world shows that desleration of water management
has led to tremendous achievements in conflict @oitlition reduction, productive and
allocative efficiency, and environmental sustaitigb{Blomquist, Calbick, and Dinar
2005; Blomquist et al. 2005a; 2005b; Blomquist, denski, and Dinar 2005; Dinar et al.
2005).

However, Stalgren (2006) argues that political egmeneurs at the national level
strategically position themselves by influencing thonstruction of reality” in matters of
water governance decentralization at the locall levéheir advantage. Smith (1983) and
Fesler (1968) also point out that decentralizagomotes parochial and separatist
tendencies and may deepen enclaves of authorimmaras well as exacerbate
inequalities. Kambudzi (1997) states that demazratibn of water may go beyond our
intention and turnout to be a recipe for furthexagditer.

In most Sub-Saharan African countries the levelbwhreness to the national
reforms, as a starting point, differ significanfhpm country to country, catchment to
catchment, sub-catchment to sub-catchment, and lfvoatity to locality. Operations and
effectiveness of the resultant institutional aremgnts remain heterogeneous, even
within the same national boundaries, in which land statutory arrangements governing
the process are almost homogeneous. This fact sisgtip@t the decentralization process
appears not to be a linear and steady processese tbountries. However, a thorough
analysis of the factors that contribute to the sgs@and failure of the water management
decentralization process in these countries hagetdieen conducted.

2.2 IWRM, decentralization, and African water policies

At the heart of most of the water reforms that wierplemented in Africa from the early
1990s is the concept of integrated water resouraeagement (IWRM) (ICWE 1992).
This concept is defined as “equitable access tosasthinable use of water resources by
all stakeholders at catchment, regional, and iatewnal levels, while maintaining the
characteristics and integrity of water resourceghat catchment scale within agreed
limits” (Pollard 2002, p. 943). The IWRM encapsekteach of the four Dublin
Principles as follows (Swatuk 2005):

1. Fresh water is a finite and vulnerable resourcesemsal to sustain life,
development, and the environments;
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2. Water development and management should be basec garticipatory
approach, involving users, planners, and policyemsalat all levels;

3. Women play a central part in the provision, managemand safeguarding of
water;

4. Water has an economic value in all its competingsluand should be recognized
as an economic good.

Among these four principles, stakeholders’ partitign is the one calling for the
definition of river basin management at the lowagspropriate level. This refers to the
idea of decentralization of water policies impleagion. In other terms, following the
subsidiary principle, the design and implementatbwater management and allocation
policies are transferred from the state to locatiiations, which are supposed to have a
better knowledge of the catchment functioning arene representatives of local water
stakeholders are able to negotiate and decidelyjoivdter management strategies and
measures to be put in place. It is what Ostrom @19%lls collective actionin the
management of common pool resources through thgrdbyg stakeholders themselves of
the rules governing those resources.

At the same time, the Dublin Statement of 1992 detsaa holistic approach to
management of water resources, linking social aodn@mic development with
protection of natural ecosystems and also linkingdl and water uses across an entire
catchment area of groundwater aquifer. Accordmdbdy (2004, p. 8), “this holistic
approach thus entails greater integration and akzed decision-making in certain
dimensions, while competition for resources makesible and increases the desirability
of decentralization and stakeholder participation.”

In other terms, while centralization in the rivegls achieve coordination of
infrastructure, human resource development angétteng of general priorities for water
allocation, water quality, and land use, decersadiibn can achieve efficiency gains
through more effective delivery of services to ssand also through more prudent use
of local resources and initiatives.

In terms of economic efficiency and institutiondfeetiveness of the water
governance set-up, centralization can take advantaggconomies of scale, internalize
externalities and manage the hydrological interestedness, but it suffers from the
disadvantage of bureaucratic cumbersomeness andesponse. Decentralization on the
other side risks the danger of raising transaatmsts and requires the pre-establishment
of a property right system on the resources (Mdaiy42 p. 10).

Mody (2004, p. 12) concludes that there is no gemecipe for the identification
of the lowest appropriate level of managementiivex basin. This appropriate level can
correspond to the river basin authority that offeasticipation, or it may be a water user
association that monitors, operates, and managemb:-scale irrigation system.

African states, and particularly those of the Seuth Africa Development
Community (SADC) region, are primarily “a colleati@f economically weak, primary
commodity exporting, debt-distressed countries withconsolidated democracies”
(Swatuk 2005, p. 877). This fact has importantseguences on the budgets and human
resources capacities that SADC countries in Afcaa put in place in order to implement
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in practice the IWRM principles that underpin theaiter policies. Two exceptions in the
region are represented according to Swatuk (209%)dier reforms in South Africa and
Namibia.

According to Swatuk (2004), the main difficulties the implementation of
IWRM policies in the SADC countries can be ideetfi by the following aspects:
institutions due to the institutional inertia that pushes tasamaintaining and adapting
existing institutions rather than creating new @idmlized) ones proposed by IWRM,;
finance due to the troubles in finding economic resouaras the dependence on foreign
donors;conflict resolution due to the significant intra-basin (and, to a lfenaxtent in
the region, inter-basin) competition for use of thmited water resource; and
information due to the lack of reliable and valid data arfdrimation about the state of
the resource.

Van der Zaag (2004), quoted by Swatuk (2005 p.8g8ygested during the
opening session of a SADC meeting that “perhapsitation of wholly new institutions
for water resources management was a mistake. Rabigenew institutions might be
more effective if they were endowed with advisoowers only, and that more effort
should be made to introduce IWRM practices intostxg bureaucratic forms and
procedures.”

The particular and disadvantaged situation repteddoy most African countries
requires a specific approach with regard to thelemgntation of the concept of IWRM
through water policies, and especially when it certte decentralization. The complex,
expensive, and non-linear nature of decentralimatioombined with the difficult
socioeconomic and institutional conditions of Afmccountries, seem to create dubious
pre-conditions for the introduction of a suitabfeveonment for decentralization policies.
The following section provides an overview of A&t experiences in terms of
implementation of policies directed towards IWRMlatecentralization.

2.3 Success and failure stories from Africa, with focus on SADC countries

It seems useful to look into concrete exampleseoént water policy implementation in
Africa and observe the assessments that authoesfbathese institutional dynamics, in
light of the problems raised in the previous sectio

Following Swatuk (2005) who uses South Africa anaimibia as two positive
exceptions in the region, we will start our ovewi&dom these two countries and will
proceed towards Botswana, Zimbabwe, Tanzania, Mbizama, Mali, and Burkina Faso.

Brown (2010) explored the institutionalization cérpcipatory water resource
management in post-apartheésduth Africa, analyzing the situation in one of the two
(out of the nineteen originally foreseen) catchmeminagement agencies (CMAS)
currently fully operational in South Africa, theclmmati CMA. The author argues that
participation in natural resource management, of@umpled with moves for more local
ownership of decision-making, is based, among dtfiegs, on assumptions about the
role of the state and the transformation potemtfahstitutional reforms. Brown (2010)
concludes that, after empirical research in therdmati water management area, there
might be fundamental weaknesses in the participatondel and the underlying
assumptions. The implemented approaches of detieatian may actually reinforce
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inequitable outcomes rather than achieving equafficiency, and sustainability in the
use of water and other resources.

Brown (2010, p. 183) advocates in South Africainaall transitional countries, a
reassessment of the role of the state, which shbeldeinforced, as it moves toward
participatory governance to not render tradition@rarchical government intervention
obsolete, but overall because a “laissez faire”r@ggh to water participation and
decentralization by the Department of Water Affaarsed Forestry (DWAF) in Pretoria
could have provided opportunities for existing pdwewater users and vocal groups to
co-opt processes and dominate the new organs @rigance of CMAs and water users
associations (WUAS).

Hossain and Helao (2008) presented some experid¢raresNorthernNamibia
and shed light on how the management and distabudf water resources have changed
in independent Namibia, within the background of tjpvernment’s decentralization
efforts. The authors observe that Namibia contirtoesuffer from acute water shortage,
recognizing that decentralization is not a mondaitboncept, neither is it inherently
positive or negative. They conclude that thereasy\little evidence that the liberal and
commercial approach adopted by the Namibian govemintowards water resource
management resulted in policies that are more ressp® to the poor or indeed to citizens
generally. According to Hossain and Helao (200@)al governments are familiar with
local circumstances, therefore, they may be in kst position to more equitably
distribute public resources and target poverty witleir own jurisdictions. However,
redistribution issues from richer to poorer areasstmbe the responsibility of central
governments. In this statement, the authors agiie the thesis of Brown (2010) in
terms of the role of the state. A reason for camcaccording to Hossain and Helao
(2008), is represented by the importance that teiwrderests have in the public decision-
making process: “By promoting participatory goodvgmance, grassroots-based local
government institutions like the Oshikuku villageuacil can ensure public trust much
more easily than the private corporations” (Hossaid Helao 2008, p. 210).

Botswana is a Southern African country regarded by manyenst as a “success
story” because of nearly four decades of unabateshamic growth, multi-party
democracy, conservative decision-making, and lovel& of corruption (Swatuk and
Rahm 2004). The country faces increasingly highewatarcity, due to the dramatic rise
in water use of water resources. Local policy mekeicognized that water supply is
limited in this arid/semi-arid country and took iderate steps to manage water demand.
Botswana then devised a national water master (N&iMP) and undertook a series of
institutional and legal reforms throughout the 1990 as to make water resource use
more equitable, efficient, and sustainable (Swaituk Rahm 2004).

In other words, IWRM once again drove the desiga @nplementation of
Botswana’s water policy. But according to the awhpolicy measures have had limited
impact on the practice, due to a number of socioecnc and political challenges,
identified in: the character and pace of developmefibcus on infrastructure
development in support of jobs with negative conseges, and externalities on the
environment and on the use of natural resouréesitutional overlap(too many actors
decide about water management, with little cooritimafrom the governmentyultural
impedimentgno general belief that water will run out andease that “government will
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provide”); human resource capacitffack of data, information, and expertis€opwer
relations (the continuing preference for new supply, despitged support for demand
management, reflects the tension between intemedtand national networks of power).

Swatuk and Rahm (2004, p. 1363) conclude that tiveest surplus capital
reinforces the belief that water can be acquirem&swhere”: alternatively, technology
will provide, and then “somewhat ironically, thisealth inhibits rather than fosters
sustainable water resource management.”

According to Mapedza and Geheb (2010)mbabwe emerged as a country with
one of the most progressive (on paper, at leastgrwaform processes within the
Southern African region. Decentralization was delyaa milestone of the water reform
in the country. The 1998 Water Act set up a deadimgd water management structure,
based on seven catchment councils. More than aldexdter, the authors state that water
reform in Zimbabwe was not simply a technical pssgdut “it is clearly linked to issues
of power, political connectedness, and gender, ¥ather women benefitting from the
largely violent fast track land reform process” (pddza and Geheb 2010, p. 525).

Similar to the arguments quoted above by Brown @2@bout South Africa, and
by Hossain and Helao (2008) about Namibia, Mapemizh Geheb (2010) state that
“Zimbabwe’s water reform has negatively impacted lirelihoods of the poor, whose
position is weakened by a lack of resources.... ... Hbe reform played it out in
Zimbabwe is a function of unequal power dynamicsomrgst the stakeholders
...mechanisms should pro-actively be put in placglteéhe power asymmetries in favor
of the poor people in Zimbabwe, who largely rely ioformal and multiple water
uses...” (Mapedza and Geheb 2010, p. 525).

Dungumaro and Madulu (2003) make reference to theeperiences from
irrigation projects inTanzania, leading to very different outcomes to stress the
importance of community involvement and participatiinto any developmental
initiatives, including water-related projects.

In 2006, the government of Tanzania launched analiprogram to meet, by the
year 2015, the water sector targets set out inMikennium Development Goals.
According to Giné and Perez-Fouguet (2008), therevidence that the government is
promoting more sustained facilities, focusing osta@covery and on “decentralization
by devolution.” But shortcomings exist, due priradlp to a number of factors
determining non-sustainability of the program. Aatong to the authors,
“decentralization to the lowest appropriate levelusually interpreted as the need for
local communities to assume responsibility for itheater supply, while little attention
has been given to define responsibilities of setated institutions, nor to methods for
tracking their performance” (Giné and Perez-Foudi@€i8, p. 18). For the authors, the
main challenge is identifiable in the managementhef systems and in their financial
sustainability, once installed. Operation and neiahce costs should then be covered by
water users. Other important challenges hinderithg tperformance of water
decentralization in Tanzania are identified in tleed for additional external funding, the
lack of strategic vision by local authorities, tteck of skills, the crucial need for
technical support, and the lack of a supervisiahm@onitoring system.

In the field of urban and peri-urban domestic watgsply, Matsinhe et al. (2008)
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looked at the possible synergies derived from thélip-private partnership in the
provision of water services in MaputM ozambique. The authors present the critical
situation of the Mozambican capital in terms of @vagervice provision (only 40% of
households have an indwelling water source), wB#&o of the population is served by
small-scale independent providers (SSIP). To seandemprove water service provision
to the poorest and most disadvantaged householttedfity, the authors advocate the
legalization of SSIP and the decentralization atate regulatory functions from the
central regulatory body (CRA — Conselho de Reguaig Aguas) to the neighborhood
level. The sustainability of peri-urban water seed regulation, based on neighborhood
water committees, requires that CRA and the mualitips formalize a system of
payments of license and regulatory fees to ensurg-ferm functioning of institutions
created for the purpose (Matsinhe et al. 2008).

Looking at Western African water reforms, the nadilowater law inMali was
voted in 2002, and was followed by a national wateficy (2006), based on the
principles of IWRM (WaterAid 2008). Water managementhe country is under the
responsibility of the Ministry of Mines, Energy ak¢ater, and decentralization has taken
place since 2002, when local authoritiesligctivités localeswere legally mandated for
economic, social, and cultural development. Inwaer sector, the local authorities in
charge of water management and allocation are theiaipalities. The report of
WaterAid indicates that, although on the technisi@le the decentralization process
showed solid advances, financial concerns arelstiliering the dynamics proposed in
the policy. Financial problems and lack of investinfunds represent, according to
WaterAid, the main constraint that seriously rigd@pardizing the whole decentralization
process (WaterAid 2008). The institutional reforfnwater policies inBurkina Faso
took place in three big phases and is closely octedewith the IWRM agenda at the
international scale (Petit and Baron 2009). In 1988 government adopted the “Water
Policy and Strategies” policy document. Three ydatsr, in February 2001, a Water
Framework Law was approved by the parliament. 10320an action plan for the
integrated management of water resources (IWRMA#) proposed and covers a period
until 2015.

Within the IWRMAP, a decentralization process tgolkce and, as in other
countries of the West African region, encountersoss implementation difficulties.
Nevertheless, according to the authors, “we cantioreconcrete achievements, even if
numerous dysfunctions still remain. For instancejader agency was created in March
2007 in the Nakambé Basin, and about 20 local wetenmittees have been created”
(Petit and Baron 2009, p. 56). The main limits tifesd by the authors with regard to the
implementation of the IWRMAP in Burkina Faso inotuda) the gap between design and
implementation of the water policy; (b) the lackotdrity and the subsequent conflict of
competences and power in the water sector; antdhédpck of coordination between the
national and the local level. This last aspect irtipularly relevant for the
decentralization process, which “is experiencinffialilties of implementation because
of a lack of delegation of competencies, and bexaighe limited funds allocated to
local authorities in the water sector” (Petit aratd@ 2009, p. 57).

15



2.4 Somerreflections emerging from the literature review

IWRM is a complex and expensive process, and deademattion is a crucial component
of IWRM. Sub-Saharan African countries suffer framronic inefficiencies and gaps
inherited from their recent past, and do not seemepresent a proper socioeconomic,
political, and institutional environment for thestaand successful implementation of such
policies in the water sector.

Following the IWRM principles and recipes, most ié&n countries reformed
their water policies starting from the early 199Gmd put much emphasis on
decentralization processes and the creation of agemcies at the local level for water
management and governance.

The experiences illustrated in the previous pafgdysbnow that although progress
is visible in the field of water policies implematibn and decentralization processes,
many challenges still exist. Substantial differencre observable around African
countries, but even those nations indicated as gaadples in the difficult path toward
the practical application of IWRM principles in theal life, like South Africa, Namibia
and Botswana, still face delays and difficultiesthe implementation of water policies,
with particular reference to decentralization.

The main challenges are represented by the laaKanity in terms of power
relations and distribution of competences betweemntral and local institutions, and
between old and new organizations; the insufficiemtigets and the lack of financial
sustainability of the managing agencies; the latkkmowledge and skills (human
resources) available to manage water at the vanmisutional and geographical scales;
the conflicts raising as a consequence of incredsesion-making power given to local
actors with colliding interests; the unclear rofetlee state in the more participatory and
“democratic” arena represented by local water fauasers’ associations and agencies;
the difficult public-private relations and the issaf delegation/devolution of power to
private actors for the management of a vital ressuthe lack of reliable data and
information available for a responsible and effeetidecision-making process; the
cultural impediments to water pricing for the reeov of investment and O&M
(operation & maintenance) costs, both for bulk watel for water services.

As described above, the level of decentralizatimtess is heterogeneous among
countries and even within the same national boueslam which laws and statutory
arrangements governing the process are almost hemogs. This fact suggests that the
decentralization process appears not to be a laedsteady process in these countries.
This scenario indicates that the decentralizaticcgss and performance is affected by
diversified factors, and an assessment of thegerfacontributing to the decentralization
process and performance of water resource managésressential.

This study applies an institutional framework preed by Dinar et al. (2007);
Kemper et al. (2007); and Blomquist, Dinar, and Kem(2010) in an early global study
to appraise the factors contributing to the deedimition process and performance of
water resource management in African river basins.

The institutional framework used to analyze thadescbehind the successful or
unsuccessful decentralization process and perfarenandescribed in the next chapter.
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This framework is applied at both the case studycfanent) and the regional levels. We
introduced several modifications to the originanfiework in order to address issues
pertaining to Sub-Saharan Africa. We will detdiése modifications in the following
chapters.

3. Analytical framework

3.1 Theoretical considerations

Based on previous work, we can set several hypeshegh regards to the trajectory of
the decentralization process and its performance.follow the analytical framework
suggested by Blomquist, Dinar, and Kemper (2005281®), and Dinar et al. (2007) that
uses concepts such ascentivesfor stakeholders to act (e.g., the government to
decentralize, the water users and other stakelwlt®ertake on responsibilities)
principal-agent relationshipgreferring to the transparency and enforcementibpitities

in contractual agreements between the stakeholersarry out certain functions),
transaction cost¢in terms of time and money to achieve instituticcteange) as well as
the level ofinfluence,determinedinter alia by the degree oinformation asymmetry
between different actors and social groups in tterband outside the basin.

In addition to the specific local context of thecdstralization process, an
important issue to be addressed is what to measwréiow to measure. Decentralization
of decision-making is not an aiper se It is recommended because experience over the
past decades has shown that when decision-makoentsalized and local conditions are
not taken appropriately into account, then accduilityaof decision-makers is weak, and
water resources management is inadequate. Thisspecessary to develop indicators to
(a) define decentralization as a concept, and @ine and measure changes in water
resources management outcomes when the institutemangements have changed
(Blomquist, Dinar, and Kemper 2007).

We start with a proposed definition of decentrdia which is based on (a) an
increase in transparency in decision-making, ana (kubstantial increase in stakeholder
involvement in decision-making, including measuesccord financial self-sufficiency.
Acknowledging that each case is different, the l@saised for analysis would be the
intention to decentralize as expressed by leg@sidah a certain country, and by the initial
statement of objectives of the respective orgalmmathat is being analyzed. The
implementation of this intention would then be exéd by taking into account (a) the
existing institutional framework, (b) the proces), the political economy, and (d) the
results. Decentralization can be seen as a refooceps and, as such, can be affected by
other processes that take place in parallel. Foro#sating and affecting the
decentralization process stem from societal straciu the basin and outside the basin:
some of these forces are the initiation of the @sscthe interests leading to the reform
(top-down or bottom-up), and rules governing thatiation and approval of
organizational change. These are discussed athlengBlomquist, Dinar, and Kemper
(2005).

Furthermore, the concept path dependengylays a major role in the process of

3Stakeholders in the basin may include individugisups and governments (from local to federal).
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institutional reform (Saleth and Dinar 2004: 263ath dependency is an important aspect
of the decentralization in SSA, due to the nestefmzational structures of many river
basins that are part of a transboundary river bagjanization and possibly international
treaties. The process by which decentralizationsores are introduced is expected to
affect implementation, and thus performance, aretefore needs to be taken into
account. The costs and benefits encountered bgrelift stakeholders as well as power
relations between them are also considered as tergovariables in our analytical
framework (Saleth and Dinar 2004: Chapter 4).

3.2 Hypotheses: Analysis of variables

For the purposes of developing the analytical fraoré&, we assume that “management
at the lowest appropriate level” usually implies thctive involvement of different
stakeholders, including users, at various levdlted to the river basirAppropriatein
this context implies that not all stakeholders némde involved in all decisions and
management activities, but that this is a flexibbecept that would be adapted to each
river basin, depending on local conditions. Itimsportant to note that increasing
stakeholder involvement is not the end of the inquand there are several important
related questions. If such active involvement afksholders is stable, how can it be
translated into effective resource management agid gerformance level? What factors
might we expect to affect the likelihood of stakleleo involvement turning into effective
basin-level resource management (as distinct fraremstakeholder consultation, or the
collapse of stakeholder involvement)? If stakeholdeolvement is translated into basin-
level management, how can the active involvemend &me effective resource
management be sustained over time and changingitioms® What factors might
account for the longevity of decentralized arrangets in some cases and their demise in
others? Guided by these research questions, wéfidéyur sets of variables under the
major headings (contextual factors and initial dbods, characteristics of the
decentralization process, characteristics of cemgaernment/basin-level relationships
and capacities, and the internal configuration adit-level institutional arrangements)
with hypotheses about their impact on the procdsdecentralization of river basin
management and its performance. Those variableshgpdtheses incorporate ideas
identified in Mody (2004) and Blomquist, Dinar, akémper (2005). They are used here
for translating the theory to analytical hypothedes each key variable, we develop a
list of variables that could capture the expec#dtionship as follows:

3.2.1 Contextual factors and initial conditions

The literature on decentralized water resource gemant indicates that the outcome of
decentralization is partly a function of the init@onditions that prevail at the time a
decentralization initiative is attemptedath dependengy These initial conditions are

elements of the economic, political, and socialtexnof the decentralization effort.

Several variables that could capture such conditaoe detailed below.

Level of economic development of the river basin region measures the ability
of the basin stakeholders to commit financial arnldeo resources necessary to the
decentralization process, in addition to centralegpment provision of support for the
decentralization effort. The literature on decalited water resource management
indicates that successful decentralization mustiude some degree of financial
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autonomy (Cerniglia 2003; Musgrave 1997). Sustairthis financial autonomy often
depends upon the establishment of some form ofryeaiteing or tariffs, having the users
obeying such payments, and having the proceedsmemithin or return to the basin.

Thus, decentralizing management to the basin leleleloping and maintaining
the institutional arrangements for basin-level ng@maent, and implementing any form
of financial autonomy imply that some financialoesces at the basin level will have to
be committed to the decentralization effofithis in turn implies that basins that have a
level of economic development that can sustainetlresource commitments are (all
other things being equal) more likely to achievstainable success in decentralization.

Initial distribution of resources among basin stakeholders is an important
contextual factor in the development and successfplementation of a decentralization
initiative. We also refer to the impact of climatgange on the variability of water flows
in the basin as a measure of resource availabilithis variable has interesting and
complex properties, however. On the one hand am@ mbviously, extreme disparities
in resource endowments among basin stakeholdergsmgaeril decentralization success.
If some privileged stakeholders may anticipate ¢pawvorse off, they are unlikely to
support the decentralization process and may ewertot derail it. And if other
stakeholders are so destitute as to be unableing bBny resources of their own to the
decentralization initiative, they may rationallyeet not to participate, even though more
effective resource management would promise toongtheir situation in the long run.
On the other hand and less obviously, some ingguadiinitial resource endowments
may facilitate action by enabling some stakeholdersbear the costs of taking a
leadership role (Blomquist 1988; Ostrom 1990).

Thus, some inequality of resource endowments isneaessarily lethal to a
decentralization initiative, and may even facibtdt if better-situated users are willing to
lead (Dinar 2009). Extreme inequality, howeveryrba detrimental or even derail the
decentralization effort. The distribution of resmel endowments among the basin
stakeholders is therefore an important contextw@alable affecting the prospects for
successful decentralization.We hypothesize that the relationship between level
inequality of resource endowments and successtdntlization is quadratic, with the
greatest positive impact at a certain level of &ty and lower or negative impacts at
both lower and higher levels of inequality of ressmuendowment distribution.

3.2.2 Characteristics of the decentralization prexe

Certain conditions or characteristics of the dewdimaition process itself may affect the
prospects for successful implementation. Two reargsconditions of a decentralization
initiative are (a) a devolution of authority andgpensibility from the center, and (b) an
acceptance of that authority and responsibilityhi®ylocal or regional units. Whether (a)
and (b) both occur will depend in part upon why dmmv the decentralization takes
place.

Top-down, bottom-up, or mutually desired devolutionare ways of
characterizing the decentralization initiative: In some cases, central government
officials may have undertaken resource managemezgndralization initiatives in order
to solve their own problems — e.g., to reduce amiehte the central government’s
political accountability for past or current resceirpolicy failures, resolve a budgetary
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crisis by cutting their financial responsibilityrfgelected domestic policy areas (Simon
2002), respond to pressure from external supp@megs to formulate a decentralization
initiative as a condition of continued receipt ofaincial support. In other cases, it is
“bottom-up” pressure from the stakeholders thatideto the decentralization (Samad
2005). In still other cases, the decision to d&edine resource management to a lower
and more appropriate level may have been the owadra process of mutual discussion
and agreement between central officials hopingnprove policy outcomes and local
stakeholders desiring greater autonomy and/or Hiktxi. All other things being equal,
we can anticipate that because decentralizationiatives require active basin-level
stakeholder involvement, they are more likely to ibgwlemented successfully if
undertaken under the latter (bottom-up) circumstanthan under the former (top-down).

Existing local-level governance arrangements contribute to continuation:
The literature suggests that decentralizationatites are more likely to be accompanied
by active involvement of basin stakeholders if #8®g community (village, tribe)
governance institutions and practices are recognizad incorporated in the
decentralization process. This observation haarssactions costs explanation, too: the
costs (primarily in terms of time and effort) tosbastakeholders of relating on familiar
organizational forms are expected to be smallar tha costs of relating to an additional
set of organizational arrangements. In contrastedtralization initiatives that feature
central government construction of new sets ofrbbesiel organizations that are largely
separate from existing and traditional communityegoance institutions may face higher
costs in achieving basin stakeholders’ participgtioesource commitments, and
acceptance of decisions as legitimate. This doesean that no new institutions will be
created in order to achieve basin-scale managemnefiagict, new institutions will often be
needed to promote communication and integrate ideemaking across communities
within a river basin.Rather, all other things being equal, decentral@atinitiatives are
more likely to succeed in gaining stakeholder ataeqe if they are based upon, and
constructed from, traditional community governant&itutions and practices (i.e., take
account of existing social capital).

3.2.3 Characteristics of central government/bagwvel relationships and capacities

Because successful decentralization requires caongplary actions at the central
government and local levels, other aspects of thetral-local relationship can be
expected to affect that success. Accordingly, study includes a set of political and
institutional variables having to do with the resjpee capacities of the central
government and the basin-level stakeholders, atidtive relationship between them.

The extent of devolution of responshbilities and decison-making: A
decentralization policy initiative announced by enttal government may be only
symbolic, while the central government retains macgice control over all significant
resource management decisions. Worse still, antletization policy can represent an
abandonment of central government responsibilityrésource management without a
concomitant establishment of local-level authorityn better situations, the central
government transfers degrees of both authority aesponsibility for resource
management to the stakeholders.

These differences in the extent of actual devatutiat occurs can be expected to
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affect the prospects for successful implementatodnthe decentralization policy.
Symbolic or abandonment policies are at best ulylitceimprove resource management,
and at worst will undermine stakeholder willingnéssommit and sustain the extent of
active involvement necessary for successful deakrdtion. All other things being
equal, we would expect to see greater prospectsstiocess increasing with level of
devolution.

Local-level experience with self-governance and service provision: In any
country, the decentralization of water resource agament does not occur in a vacuum.
The ability of central government officials to k&ria balance between supportiveness and
intrusiveness, and the capacity of basin-level edtalders to organize and sustain
institutional arrangements, will in part be a fuantof their experiences with respect to
other public services or responsibilities. Theigbof central and local participants to
perform successfully will depend on the skills @axgeriences they have developed.

We would expect that water resource managemennttatization initiatives are
more likely to be implemented successfully forisgt in which local participants have
experience in governing and managing other ressuwand/or public services (e.g., land
uses, schooling, transportation).

Economic, political and social differences among basin users: In many
countries, the distribution of political influeneell be a function of economic, religious,
or other social and cultural distinctions. But ®\é it were not for the connection
between these characteristics and political infbeerthe characteristics themselves can
affect successful implementation of decentralizatrotiatives, through their independent
effects on stakeholder communication, trust, anereéxof experience in interdependent
endeavors.

Economic, political, and social distinctions amdpagsin-level stakeholders are
likely to affect the implementation of decentratizeesource management effort$he
greater and more contentious these distinctionsptier things being equal, the more
difficult it will be to develop and sustain basicate institutional arrangements for
governing and managing water resources

It is important to add that these are empiricalt pescriptive, observations.
Central government officials cannot make distintsi@among basin-level stakeholders.
Nor should central government officials selectivajyply decentralization policies only
in relatively homogeneous settings.

Adequate time for implementation and adaptation: While it is obvious that
longevity of water resource management arrangenmmatsreflect their success, it may
be less obvious that their success may depend en ldmgevity. Time is needed to
develop basin-scale institutional arrangements,experiment with alternatives and
engage in some trial-and-error learning. Timeesded for trust-building, so water users
begin to accept new arrangements and gradually ¢btonsustaining them. Time is
needed also to translate resource managementiptansbservable and sustained effects
on resource conditions.

The relationship between time and success in wa&source management is
complicated. On the one hand, we have already teaidadaptability is important as
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water users need to be able to modify institutia@rehingements in response to changed
conditions. On the other hand, patience is impoi@cause a new approach that has not
succeeded can simply erode stakeholders’ willingnescommit their time and effort to
the next reform. We may observe a curvilinear relationship, in whishccessful
implementation is less likely to be observed amaegentralization initiatives that are
very young, but is more likely at longer periodst tould taper off if central government
and basin-level arrangements have proved insuffitjeadaptable over long periods.

3.2.4 The internal configuration of basin-leveltingional arrangements

Successful implementation of decentralized wateousce management may also depend
on features of the basin-level arrangements crdatestakeholders and/or by the central
government.

Presence of basin-level governance institutions may be a prerequisite for
successful water resource management. Sustaindd effactive participation of
stakeholders presupposes the existence of arramgeime which stakeholders articulate
their interests, share information, communicate dratgain, and take -collective
decisions. Basin-level governance is essenti#theoability of water users to operate at
multiple levels of action, which is a key to sust successful resource preservation and
efficient use (Ostrom 1990).

Basin-level water resource management (in othedsyaa decentralized system)
is neither achievable nor sustainable without gtat®dishment and maintenance of basin-
level governance arrangements. In the case of 88Agfer also to situations of rivers
that are international in nature. Thus having gread upon treaty among the various
riparians would also fall under this category db-$asin interest88ecause the existence
of governance arrangements is a necessary, nofciemff, condition of successful
resource management, we should not expect to tindess everywhere we find basin-
level governance institutions, but we should expedind failure everywhere they are
absent.

Recognition of sub-basin communities of interest: The water management
issues in the basin are viewed differently by ttekesholders that share the resource in
various parts of the basin, based mainly on thesighl/conditions and spatial situation of
each group. For example, downstream users’ pdrgpsmn water quality differ from
upstreamers. Users with access to groundwater diffeeent views of drought exposure
than surface water users. Municipal and industvetler users do not perceive the value
of assured water supply reliability in the samehias that agricultural water users do
(Blomquist and Schlager 1999). Thus, while basirel governance and management
arrangements are essential to decentralized waseiurce management, the ability of
sub-basin stakeholders to address sub-basin issagde as important. In the case of
SSA, we refer also to situations of rivers thatiaternational in nature. Thus having an
agreed-upon treaty among the various riparians avalgo fall under this category of
sub-basin interests.

Level of participation of various groups in basawl decision-making
arrangements explains the direction and exterftetiecentralization process. Of course,
transaction costs of the decentralization processease, as such assurances are
institutionalized, since a larger number of stakééoorganizations within the basin will
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bring greater coordination costsAll other things being equal, we would expect that
successful implementation of basin decentralizatias a positive relationship with level
of participation of stakeholders in the proces$iowever, with a diverse and large
number of stakeholders, high transaction costs Ineapme a constraintlere too, then,

a hill-shaped relation of this variable to succetsiecentralization may be expected,
with the absence of sub-basin organizations andgdamumbers of sub-basin
organizations negatively associated with lower sgscand greater prospects for success
in between

Information sharing and communication: The importance of information—
more particularly, information symmetry — and ogpaities for communication to the
emergence and maintenance of cooperative decisakingn is relatively well
understood. In water resource management espedialivhich there can be so many
indicators of water resource conditions and thefoperance of management efforts,
forums for information sharing are vital to redugimformation asymmetries and
promoting cooperation.

Since information will not automatically be perceivthe same way by all
stakeholders, and the implications of informatidoow resource conditions will differ
among these groups, it is arguably as importartt tthere also be institutionalized or
other regular forums in which basin stakeholdens cammunicate. All other things
being equal, we expect to find successful decertchwater resource management more
likely where information sharing and communicatiamong stakeholders are more
apparent

Mechanisms for conflict resolution are needed to prevent disagreements from
arising. Resource users can and will disagree talhow well their interests are being
represented and protected, about how well the resauanagement program is working,
and whether it is time for a change, about theribistion of benefits and costs, and
manifold other issues.

The success and sustainability of decentralizeduree management efforts
therefore also depend on the presence of forumsddressing conflictsAll other things
being equal, we would expect successful implementat decentralized water resource
management more likely for settings in which forémngonflict resolution exist

3.3 Themodes

We apply the framework proposed by Dinar et al.0@20to analyze river basin

decentralization processes and performance. Thpsoaph is appropriate here, since it
includes various institutional variables and thgassible impact on the outcome of the
decentralization reform. The approach allows focroievel analysis, given that it is

capable at analyzing a decentralization processpanidrmance at a single river basin
level.

The relationship between river basin decentrabrafprocess and institutional
variables is given as:

P=g(C,R, I [X) (3.1)
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WhereP represents a vector of variables indicating tharatteristics of the river basin
decentralization process (such as length of dealerdtion, number of institutions
created and dismantled, etdQ,is a vector of variables representing contextaatdrs
and initial conditions involved in the reform prese(such as river basin GDP and
revenues),R is a vector of variables representing the charisties of central
government/basin-level relationships and capac{sash as the nature of distribution of
river basin management responsibilitiels)is a vector of variables indicating internal
configuration of basin-level institutional arrangems (such as the organizational
structure of the basin organization) akds a vector of other variables associated with
the specific river basin (such as river basin giopulation etc.).

The relationship between river basin decentrabzatiperformance and
institutional variables is given as:

S=f(C, P, R, | | X) (3.2)

WhereS is a vector of river basin decentralization perfance indicators and the other
variables are defined as described above. The taalyinstitutional economic
framework described above is used to access quaita and quantitatively the
decentralization process and performance of watgurce management.

4. Case studies in Mozambique, South Africa, and Zimbabwe

In order to analyze the water governance and dedimation process in Sub-Saharan
river basins, this study selected a sample of tB@ghern African catchments: Inkomati
(South African part) in South Africa, Limpopo (Mambican part) in Mozambique, under
the responsibility of the ARA-Sul agency, and Mziage (the Zimbabwean component
of the Limpopo river basin) in Zimbabwe. The choafehe three countries for the case
studies is due to the interest of comparing coestwhere water laws and policies were
designed and implemented in the early ‘90s andetbex are affected by the IWRM
paradigm and particularly by the idea of decertadion of water management. Another
factor of choice was the geographic proximity o ttatchments, which followed the
hypothesis that diversity in the decentralizatioacess and performances can exist also
in river catchments situated in the same geogragieia.

4.1 Data collection and analysis

This study used both primary and secondary daimaPy data were collected, in the
three studied basins, using a structured questi@indor data collection, this study
employed a non-random (purposive) sampling, whaststs of selecting respondents in
a deliberative fashion in order to achieve certdjectives (Prinsloo 2008). For instance,
respondents with the best knowledge and experigntiee river basin decentralization
process were deliberately chosen to answer theigoeaire, since the main objective of

“The questionnaire is composed of five major sestimamely 1) river basin organization identificati@)
river basin characteristics, 3) decentralizatioomcpss, 4) decentralization performance, and 5)nbasi
comparisons. The questionnaire used to collect ftatéhe case studies is presented in Mutondo .et al
(2012).
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the study is to access the impact of instituticdiaators on river basin decentralization
process and its performance. This technique isompiate for case studies in which a
small sample composed of key informants is seledtech the target population
(Saunders, Lewis, and Thornhill 2007).

The target population of the structured questiamnaias identified as the staff
members of the river basin organizations. In Zinwafthe structured questionnaire was
mainly administrated to the Zimbabwe National Wakerthority (ZINWA) officials,
which lead the Mzingwane catchment council. In $o#dtfrica, respondents were
officials from the Inkomati Catchment ManagementAgy (CMA) and the Department
of Water Affairs and Forestry. In Mozambique, rasgents were officials of the ARA-
Sul, water user associations, producers’ assongtiand government agencies, such as
the Chokwe Hydraulic Public Enterprise (HICEP), Bexo Limpopo Irrigation Scheme
(BLIS), and the National Directorate of Water (DNAespondents to the structured or
to the semi-structured questionnaires either pexvifactual data or expressed their
knowledgeable opinion in terms of performance efltasin decentralization process.

In the addition to the purposive sampling technjgaerandom sampling was
applied and it brought very different samples ie tihree studied catchments: one
structured questionnaire was filled in South Afrimad Zimbabwe, and twenty-seven
structured questionnaires were filled in Mozambigimeorder to collect primary data
from a sufficiently larger sample, semi-structumeestionnairescapturing information
about the decentralization process were admingstrad 125 randomly selected water
users in Zimbabwe. Additionally, twenty non-strueth questionnaires were finally
administered in the Inkomati WMA in South Africa. detailed explanation of the
collection methods and questionnaires used, as wagllthe list of interviewed
stakeholders in the three case studies is availabi#atsinhe et al. (2012); Chiwbwe et
al. (2012); Musinake et al. (2012); and Mutondalef2011).

Primary and secondary data collected in the these studies do not allow a
statistical quantitative treatment, and this is daethe limited significance of the
collected data and to the different weight of thieeé catchments in the final dataset. This
study uses a comparative analysis method, corngisfim qualitative comparison of the
collected data with the hypotheses presented iptée@ous chapter about the impact of
selected variables on the decentralization proeesisperformance. The results of this
gualitative process are detailed in the Annex 1is Tdpproach, therefore, does not
estimate the impact of studied variables on therrbasin decentralization process. It
rather allows describing those variables in thelistl river basins and comparing their
observed likely impact on the decentralization pescwith the hypotheses made.

4.2 Historical context of the three studied countries

Before comparing the results from our analyticahfework in the three studied basins, it
is important to review and compare the historiaditjgal setting in the three countries as
they influence the outcome of decentralization psscand performance. After the
description of the political setting, we compare ttlevelopment of water laws and
policies as they are also important factors indhteome of the decentralization process

® The semi-structured questionnaires are presentstlisinake et al. (2012) and Matsinhe et al. (2012)
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and performance. Finally, we compare the resulthefanalytical framework and draw
conclusions for the studied three basins.

While unified, South Africa reached a status ofependent state within the
British empire in 1902 as a result of the Anglo-B&¥ar. The instauration of the
apartheid regime by the Afrikaners with the suppafrthe British crown kept South
Africa away from democracy until the free electioofs1994, which brought Nelson
Mandela to power and allowed the formulation, im@@9of the Constitution. This
Constitution (known as final, with reference to ttmansitional” one, prepared in 1993
by de Klerk’'s National Party and the African NatbiCongress to open the door for the
democratic elections) included some fundamentditsigamong which access to water
and sanitation represents a crucial component afermoSouth Africa’s society.

Mozambique was under the Portuguese colonial miié 1075, when the Salazar
fascist regime was forced to abandon the countrytheyFrente de Libertacdo de
MocambiqugFRELIMO), headed by Eduardo Mondlane, who died969, and Samora
Machel, who became the first president of indepehddozambique. Shortly after
independence, in 1981 a devastating civil war edgiobetween FRELIMO and the
Resisténcia Nacional de Mogambig{ENAMO), a movement created in the late ‘70s
as a “guerrilla force” by lan Smith’s Rhodesia tmtrast the Mozambique government,
which supported United Nations sanctions againstrétist rule in Southern Rhodesia.
Passed under the support of South Africa after 1988r of the fall of Smith’s regime,
RENAMO grew rapidly and became a powerful challenge FRELIMO, which
responded militarily, starting a bloody and dediugc domestic conflict that finally
ended in 1992 (agreements of Rome) when demo@iatitions under the supervision of
the United Nations were prepared for 1994 and detexd a FRELIMO convincing
victory.

Zimbabwe’s independence dates back to 1980, whead®aBanana and Robert
Mugabe, leaders of the national resistance move@&NU were elected president and
prime minister, respectively. Historically, the floer Southern Rhodesia, so called after
the South African businessman and politician C&hbdes was part of Zambezia, a
territory including today’s Zambia (north-easterhddesia) and Zimbabwe. C. Rhodes,
through its British South African company, estdiid since 1890 treaties with local
populations and obtained concessions to exploitraatesources in the whole Zambezia
region and Nyasaland (today’s Malawi). During siysars, the white British minority
(about 250,000 people at its apex) ruled over abewtmillion Africans in Southern
Rhodesia, taking advantage also of the internaflictsr between the two main ethnic
groups of natives: the Shona and the Ndebele. &3,1&fter the independence of Zambia
and Malawi, lan Smith, prime minister of SouthernoResia, also declared unilaterally
the independence of the “Republic of Rhodesia.” Umited Nations did not recognize
the state and put sanctions against the racisineegf Smith. Starting from the ‘50s,
independence movements ZANU (Shona) and ZAPU (Ndgbtarted to mobilize in the
country and, by the end of the ‘60s, a real waladgd against the regime of lan Smith,
who was defeated in 1979. Under the United Kingdsupervision, a transitional
government prepared the first national free elestiavhich took place in 1980 and gave
the power to the ZANU party.

For the purposes of this work, we can considerdhes corresponding to the
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advent of a democratic rule in the three studiedntaes are respectively 1980 (first
democratic elections) for Zimbabwe, 1992 (end @f ¢ivil war) for Mozambique, and
1994 (first democratic elections) for South Afritl@.Mozambique the civil war exploded
just after the independence (1975) delayed the alization of the democratic rule until
1994.

4.3 Water laws and policies

During the colonial era, water resources were @gdlin the three studied countries by
the Portuguese legal framework in Mozambique, anthb English and Roman-Dutch
framework in South Africa (until the end of apartjeand Zimbabwe. Following these
legal systems, in South Africa and Zimbabwe wa¢sources were regulated using the
riparian principle, which states that landownersdleong a water body (riparian owners)
were entitled to make reasonable use of the wiesifake et al. 2012). Water rights
(private) were allocated in perpetuity on the basfidand holding. In Mozambique,
private property rights on water were also admittetll the end of the colonial rule.

The advent of a democratic political system inttiree countries introduced new
constitutional rights and rules, among which w&tad a prominent role. The new
national water acts date back to 1991 in Mozambidokowed by the national water
policy in 1995), and to 1998 in South Africa (falled by the national water resource
strategy in 2004) and Zimbabwe (Musinake et al.2@hibwe et al. 2012; Matsinhe et
al. 2012).

The mid-nineties were the years of the global dmsation of the integrated
water resource management (IWRM) principles, exa@sclearly during the 1992
Dublin International Conference on Water and Enwmnent. Among the IWRM
principles, stakeholders’ participation is the a@adling for river basin management at the
lowest appropriated level. This refers to the idéalecentralization of water policies
implementation. Blomquist, Dinar, and Kemper (200b)dicate that effective
decentralization requires devolution of authoribd aesponsibility from the center, and
acceptance of that authority and responsibilityldgal entities in the basin. In other
words, following the subsidiary principle, the dgsiand implementation of water
management and allocation policies are transfdrogd the state to local institutions.

The legislators in the three studied countries ofedld the IWRM and
decentralization principles in the preparation bé tnational laws and policies. In
Mozambique, the first national water law createek fregional water administration
agencies (ARAs). These ARAs were created in ordeimplement integrated water
resource management at the river basin level adtessountry. The five ARAs are
responsible for the management of the thirteerr basins in the country. In Zimbabwe,
the new water act established catchment and sghroant councils to manage seven
major watersheds identified in the country in aerapt to decentralize management of
water. In South Africa, the 1998 Water Act estdi#is nineteen water management areas
(WMASs). Within each WMA, the law established thegressive creation of catchment
management agencies (CMASs), sub-catchments ent{ii&stchment Management
Committees — CMCs) and water user associations (§YUA
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4.4 Comparative analysis of the basin case studies

While the detailed results presented in Annex tionate from a limited and not uniform
sample, and the data collection and processingemaaff from gaps and missing
information, the collected material in the threeds¢d water management areas is rich
and allows a comparison among the different cases.

For the reasons mentioned above, this comparison acdy have a pure
descriptive value, not being based on sufficiestiynd statistical ground. The following
exercise is therefore an attempt to summarize andte information collected and
described in Annex 1 by comparing the observedltesi the survey conducted in the
three countries with the hypotheses made in tleealire (Dinar et al. 2007) about the
possible impact of the analyzed factors on the mteakzation process and performance.

In Table 1, the four groups of variables includedhie analytical framework are
presented, and their possible impact on the desderdtion process of the three studied
water management areas is indicated. The positiegative, or contrasted impact that
can be assumed for each variable is the resulh@fobserved situation in the field,
compared with the hypotheses made by Dinar e2@0%).

In terms of contextual factors and initial conditions, the level of economic
developmentn the country and in the catchment at the momérgn decentralization
started was very low in Zimbabwe (degradation oé& teconomic system) and
Mozambique (aftermath of the civil war), while soging economy and an increasing
interest from external donors made the situatioBaath Africa better off. The studied
variables indicated for all three basins criticabations regarding thélistribution of
water resources among local stakeholdddsstribution of access was indicated as very
skewed in South Africa and Zimbabwe, and genernadbulting in very poor access in
Mozambique. Authors of the case studies interprétdsituation as potentially negative
for the decentralization process and performanee,ing@qualities and poor initial
endowment were seen as a factor of exclusion @dsamntaged stakeholders from the
process. Theevel of managerial skilldy local stakeholders was seen as sufficient in
Zimbabwe, while in South Africa it was only devedopafter the implementation of the
ICMA, and in Mozambique it is low.

With regard to thecharacteristics of the decentralization process, thetype of
devolution of the decentralization procesas seen as very top-down in Zimbabwe and
Mozambique, where the process is mainly a shifthef state power to state agencies
(ZIMWA and ARA-Sul) depending on the respective isiines, and more mutually
desired process in South Africa, whes#orts to involve local stakeholdeesxd make
them part of the process from the beginning areeregident. The efforts in South Africa
result in a more diversifiedomposition of the catchment boardsd in a more active
participation by local representatives. ParticylaVident in Zimbabwe was the gender
issue represented by a limited access to manag®sdion by women. This situation
was not reported at the same level of importand¢earremaining two case studies.

In terms ofcentral government/basin-level relationships and capacities, the
studied factors indicate that the devolution of poyparticularly at the financial level) is
still relatively low in the three observed catchitsenThesource of the river basin budget
is the state in South Africa (no data available Mwzambique); while in Zimbabwe it
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comes from stakeholders’ tariff payments. The fivgd cases show a lack of financial
autonomy by the river basin organization, whilgéhe case of Zimbabwe the majority of
river basin resources are from river basin stalgdrsl which might guarantee financial
sustainability over time. However, the low conttibn from the government might
indicate a lack of government commitment in theet@lization initiative. An important
share of the water tariffs collected from the loaakrsremain in the basin in Zimbabwe,
where 75% of the collected tariffs stay locallyut only 1% go to stakeholders
institutions, while the remaining part is for ZINWAonversely, in South Africa and
Mozambique none of the collected water tariffs remia the basin. Thdevel of
management authority given to basin stakehol@estill very low in Mozambique, while
no data was available for South Africa. In Zimbalitwe establishment of the Mzingwane
catchment council and the abolishment of the wadgt system for the renewable water
permits allocated locally were seen as a step twavolution of management authority
to locals.

Finally, in terms ofonfiguration of basin-level institutional arrangements, the
presence of basin-level governance instituticared a well-structured hierarchy of
managing organizations can be seen as a potentmilitive factor for water
decentralization process and performance in theetbase studiednformation sharing
is a key factor for the success of decentralizapicoresses, as it reduces asymmetries
among stakeholders and fosters cooperation. Irthitee studied catchments, efforts to
establish forums and supports for information digsation and sharing have been
observed. In Zimbabwe, the use of English and Wegieotocols and practices during
council meetings marginalize disadvantaged commuepresentatives. Similar results
have been observed in South Africa, where disadgact stakeholders do not participate
actively in council meetingsorums for conflict resolutionsxist in the Inkomati (water
tribunals) and in the Mzingwane, but according &sec study authors, only the water
tribunals have effectively been active to solvefiicts. In the Mozambican portion of the
Limpopo, the basin committee works like a forumhear disputes, but without authority
to solve them.

Table 2 contrasts the interpretation by the respotsdof thedecentralization
performance in the three catchments. As for the previous tssthese comparisons
must be taken with all precautions as they comenfindividual perceptions from a
limited sample of interviewees.

In terms of thelevel of accomplishment of river basin objectjvés the
Mzingwane basin respondents indicated that whileesveonflict problems were mostly
solved, water allocation still remains a main isssieilarly, in the Inkomati catchment
the objectives to reduce water conflicts, water@gtg and to improve water quality were
partially reached. In Mozambique, while primaryad&tr this aspect were not available,
the case study’s author pointed out that the maiohenent objectives are still far from
being reached. In terms of the state of issueteckla river basin stressed resources after
decentralization, while in Zimbabwe some problematér scarcity and water conflicts)
were considered less important after decentratinatother problems (river ecology and
land degradation) worsened after the decentradizgtrocess. In South Africa, with the
exception of water availability and water conflick®th reduced, all other problems are
considered at the same level of acuity as befoeeptiocess started. In Mozambique,
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respondents consider that the severe conditiong&tdr resources before decentralization
did not improve after the process was implementadally, respondents from all
catchments consider as a positive performance ritreduction ofrenewable water
permitsallocated by the local authority in substitutidntiee permanent water rights that
prevailed before the decentralization process.

4.5 Limitations of the case studies

The comparison of data collected from the threechwaents studied allowed the

formulation of interesting hypotheses on the pdssibpact that the observed factors can
have on both decentralization processes and peafures. The interviewees’ points of
view made it also possible to compare their visiongerms of real performance in the

three catchments.

The results presented must be considered with ifjeest precaution for the
methodological caveats indicated above, and forlithited sample of the survey. The
outcomes of the three case studies were verifiad, the hypotheses produced were
tested during the second phase of the project, wderontinent-wide survey was
conducted in Africa using the same structured gusaire, but adapted to the African
context on the basis of the experiences in theetlogse studies. The continent-wide
survey is described in the following two chaptdrke detail on major basins and basin
organizations in Sub-Saharan Africa (SSA) countisggresented in Annex 2. The data
collected from the survey were processed usingauetric models, based on the same
analytical framework mobilized for these case stadirhe results we got from the three
case studies are compared with the African surwelycanclusions are drawn in Chapter
7.

5. Quantitative analysis: Empirical models and data collection process

5.1 The empirical models

We apply empirically the analytical institutionataomic framework described in
Chapter 3 and presented through equations 3.1 .2ndT3e empirical approach taken in
this chapter builds on and extends the framewoekl i/ Dinar et al. (2007) to address
new developments and experiences in SSA basinsitrtmduce situations common in
SSA basins, and to account for likely climate clenmpacts believed to affect
decentralization considerations and performan@&SA.

As indicated in equation 5.1 and 5.2 below, we ydagt that the characteristics of
the decentralization proces®){ and the level of the decentralization successtpssgE)
can be estimated using a set of variables thatdecl contextual factors and initial
conditions; characteristics of central governmeatith-level relationships and capacities;
internal configuration of basin-level institutionalrangements; and a set of “other”
variables, identified as necessary. These grotigar@bles and their relationships were
discussed in Chapter 3 and in Blomquist, Dinar, Kedper (2010), and Dinar et al.
(2007), and will be used in this chapter as wéti.addition, we use two new variables
that have not been explicitly used in Dinar et(2007). One variable indicates whether
or not the basin in question is governed by anrmatiional river basin organization,

® Variables represented by a bold letter indicatecior.
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under an international treaty. International ribasin organizations may include many
tributary basins, all constitute the internatiobakin. The second variable measures the
likely impact of climate change on precipitationronoff in the river basin.

The first equation (equation 5.1 below) explainsestain phenomenon in the
basin, such as specifics of the decentralizatiocgss, measured by the level®Pof The
second equation (equation 5.2 below) explains #well of success/progress of the
decentralization process, measuredsby

The set of equations used in the estimation offitts¢ relationship takes the
following shape:

P=g(C,R, I |V, B,X) 5.1
where:

P is a vector of characteristics of the decentasilin process;

C is a vector of contextual factors and initial ditions;

R is a vector of characteristics of central governttisin-level relationships and
capacities;

| is a vector of internal configuration of basin-leiestitutional arrangements;

V represents the climatic conditions (precipitabomunoff) in the basin;

B is a dichotomous variable indicating whether ot the basin is governed under an
international river basin treaty/organization; and

X is a vector of ‘other’ variables, identified ascessary.
A general relationship for decentralization sucf@sgress, is given as follows:
S=f(C,P,R, 1|V, B,X) 2p.

whereS is a vector of performance indicators of the daedzation in the river basin.
All other variables are as defined earlier.

We have several measures of success and sevesunegaf the decentralization
process. One possible way to measure successusity a dichotomous variable that
takes the value 1 when decentralization was ieiti@nd 0 when no decentralization took
place, in spite of government intent. A second waylescribing success is to measure
normatively the extent of achieving several impotrtaoriginal goals of the
decentralization reform. The success variable gmmputed as an aggregation of the
success ratings over the different reported deakrdtion objectives because the KMO-
statistid of some individual success objective variables way low. A third way of
measuring progress of decentralization is by compgarerformance between present and

" Kaiser-Meyer-Olkin (KMO) statistic, predicts if @aare likely to factor well, based on correlatim
partial correlation. The KMO overall statistic isad to decide whether or not to include a variabléne
PC analysis. KMO overall should be .60 or higheptoceed with factor analysis. Variables with KMO
statistic lower than 0.60 should be dropped fromRIC analysis.

31



the pre-decentralization period. Performance w&m may include: level of
participation, local responsibility, financial perfnance, and economic activity. By
comparing before and after values, we are just eoim@ change levels of each of the
variables included in the comparison of before after decentralization.

The first specification explains whether or not ecehtralization process was
initiated (equation 5.1). We expect that it takeme level of the contextual factofS)(
as well as characteristics of the central goverrfthasin-level relationships and
capacities R) to initiate the decentralization. However, we arot sure about the
direction of the impact of various internal configtions of basin-level institutional
arrangementd). Some existing water user associations may \wodpposite directions.
We expect that harsh climatic condition (vill be associated with higher likelihood of
establishing river basin organizations and existirtgrnational treaties or international
river basin organizationsBJ that overrules the basin will help also in edtdbihg the
domestic RBO. We actually had to use the lineabability model (LPM) approach
because of the small number of observations. LPMihounded between zero and one,
and captures the intensity of the relationship betwthe dependent and the independent
variables.

Several variables could help shed light on the wleakzation process. Few are
probably of special interest, as they contrast oag®ns across river basin
decentralization processes under a variety of tito®®. The length of the
decentralization processyrsDecentralization the transaction costs of the process,
measured by several variables suchresitutional DismantledPoliticalCost and the
level of involvement of the stakeholde/UA Involvementare a few that caught our
attention. Estimation procedures explainintuitional Dismantled Political Cost and
YrsDecentralizatioruse an OLS procedure as values of these variabbedummies or
continuous. Table 3 summarizes the various equatwe specified for relationship 1
(equation 5.1), and the hypothesized directiongnpfact of the independent variables,
based on the theory developed in Chapter 3.

We identified several variables that serve to mesmsecentralization success or
progress. The estimates of relationships usinditbetwo approaches (that have been
mentioned earlier) to measuring success/progregslyilhPM, TOBIT and OLS
estimation procedures. We use the varigblecess over Objectigalculated as an
aggregation of the success over all objectivesgfiect achievement of various goals the
decentralization process was aimed to achieve. ayied LPM, TOBIT and OLS
procedure to estimate that relationship as wekcaBise we are not sure that the values
measured are distributed normally, we cannot uséM@Gs it may provide biased
estimates. Thus we use the TOBIT procedure tlsainass a Poisson distribution.

Finally, we construct the additional variableroblems After to explain the
performance of the decentralization procéaablems Beforeand Problems Afterare 2
variables for which we did use Principal Componéehable 4 summarizes the estimation
procedures of the various equations we specifiece$timating relationship 2 (equation
5.2), and the hypothesized directions of impacteldeon the theory developed in Chapter

8 For definition of the variables see Annex 3.
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3.
5.2 Data collection process

A survey instrument in Dinar et al. (2005) was nfiedi to collect the data needed for
estimating the model equations in Sub-Saharan &fdiescribed above. It was first pre-
tested on three river basin organizations (RB@spr to being modified, translated from
English to French and Portuguese, and sent todiwetified offices of the river basin
organizations in the various states. The Englistsioa of the survey instrument is
presented in Annex 4. A total of twenty-seven RBOSSA known to have undergone
decentralization to various extents are includetthénfinal dataset we analyze.

Data collection was undertaken by PEGASYS, a caingufirm in South Africa
with widely established contacts with water secgencies in SSA countries. Data
collection was completed after several iterativecpsses of data entry and quality
assurance reviews by the authors. Additional rudiary statistical tests were
undertaken to identify, verify, and correct outtién the dataset. The questionnaires were
filled by staff from the basin organizations. Aluegtions, especially those related to
performance of the decentralization reform, regluiobjective rather than subjective
answers. We intentionally approached local autiesribllowing the reasoning suggested
by Alderman (2002), who observed that local authesiappear to have access to
information that is not easily captured in officcnsus datasets.

5.2.1 The potential final set of basins includethia study

The basis for the identification of the potentigler basin organizations (RBOs) in SSA
was ANBO, AMCOW and GTZ (2012), which identifiematy-nine basins in Eastern,
Western, Southern, and Central Africa (Table 5).

This list of basins (Table 6) was assessed by PE&GA&d revised, based on a
set of investigation approaches such as estabyjstontacts with local NGOs, regional
agencies, and known water projects. This procesdded a much more detailed list of
121 basins and their decentralization status (Taple

As can be seen from Table 7, of the 121 basins)tjwine have not started any
decentralization activity, and the status of de@dization in twenty-six other basins was
impossible to verify. This left us with sixty-sbasins that went through decentralization
or that have not yet completed the decentralizgirocess.

The final sample was composed of twenty-seven RBCated in six countries
distributed over two of the four SSA regions (f®RBOs in two Eastern Africa region
countries, and twenty-three RBOs in four SouthefricA region countries). Since the
other two regions in the continent, Central Afriead West Africa, do not have
decentralization experiences or information abouthie respective basin organizations
were not included in the sample. Our sample isequépresentative and balanced,
representing nearly 30% of the fourteen Eastermnbasnd 44% of the twenty-three
Southern basins that underwent decentralizatibalsb suggests that we obtained a 41%
response rate. While this response rate is carsidsarely acceptable in any other place

° The river basins where the questionnaire was desre Inkomoati in South Africa, Limpopo in
Mozambique, and Mzingwane in Zimbabwe.
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on earth, it is quite significant in SSA A description of the twenty-seven basins, the
country they belong to, and their status of deedimtition are presented in Table 8. The
list of the twenty-seven RBOs, including their gexgghical location, can be found in
Figure 1 and Table 9.

5.2.2 The administration of the questionnaires

It is the set of these sixty-six basins to whom sfjo@naires were distributed. The
strategy for eliciting responses included: intraddug emails followed up by phone calls
to identify a focal person; shipment of the questaire by email; follow-up on progress
by email, as well as phone; clarification sessiaith some respondents about difficult
guestions; review of the received questionnairesfallow-up on particular responses as
needed; and translation of the questionnaire intelactronic dataset in Excel. The data
collection work was planned for six months (Mar@i12-September 2012), but actually
lasted much longer (March 2012—-September 2013}aluemmunication difficulties that
PEGASYS encountered with the respondents.

5.2.3 Quality assurance procedures

The electronic dataset was shared with the researds it was established over time.
There were an overall five rounds of feedback fribva research team to PEGASYS.
Feedback included inconsistencies in recording imgssalues (99999) and 0 values,
replacement of string values with numerical val@aesl correction of some basic physical
information of the basin. Once these inaccuraces een addressed, the dataset was
considered complete, even though some variables marfilled.

In order to increase the response rate, a followsuprey was sent to the
respondents if they did not respond to the survielyinva month, and then continued by a
telephone follow-up, if necessary. To ensure thghést possible quality, the research
team constituted an iterative process of data attqpn and quality assurance reviews.
The process involved the compilation of qualitatised quantitative data from a
guestionnaire, which the agency that collects #ta,dPEGASYS, distributed.

All responses were checked both by PEGASYS andadugte student at the
University of California, Riverside (UCR), underethsupervision of the principal
researchers, for errors, which could be criticath® study, such as missing answers to
guestions, which respondents for one reason ohandid not or could not answer. In
addition to such a check, a further rudimentaryisteal test was conducted on most
variables, to identify outliers within the givensponse range, and to ensure that values
are justified. In all cases, the seemingly errwese brought to the attention of the
respondents and, in the case of actual errors andétakes, efforts were made toward
correction.

5.2.4 Variable construction

Our questionnaire consisted of fifty-six primaryegtions, and 245 primary variables (see
Annexes 3 and 4). Some of the variables in oua dat are naturally correlated to each

19 Another measure of response rate could be obtdinetthe ratio of questionnaires that were retdrne
to questionnaires that were sent to potential nedipg RBOs. sixty-six questionnaires were sent and
twenty-seven were filled, which makes the respoateat 41%.
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other. We conducted several principal compone@) @halyses in order to capture the
information in these variables and to prevent gmssnulticollinearity, by combining a
set of primary variables into one inclusive PC able in our estimated relationships.
Unfortunately, due to the quality of some of theiatales in the dataset, the PC analysis
did not yield meaningful results, and could notused in our analysis (see footnote 7
above). We also used several primary variablesdate indices to reflect values that are
better expressed on a relative rather than on solile scale, or to create dummies that
captured key aspects of the decentralization psoces

6. Results of quantitative analysis

As mentioned in the previous chapter, the quantéainalysis was performed using data
collected in twenty-seven RBOs. This chapter prisstre results of statistical analysis.
They are split into two subsections: the descretstatistics, and inference of the
hypotheses described in analytical and empirieah&works.

6.1 Descriptive statistics

While we based our entire analysis following theudure suggested in Dinar et al.

(2007), due to the reasons indicated in Chaptevebhad to revise the measurement of
some of the variables, and to eliminate severarotariables that were not reported due
to difficulties of the respondents in SSA basingassign values to them. This shrunk the
usable variables, and reduced the overall numbebsérvations that we could include in

the various estimated models. A detailed definitsh the variables in our dataset can be
found in Annex 3 (for the variables we createdtfos analysis). The descriptive statistics
of the variables that were included in the analissgresented in Table 10.

Table 10 demonstrates the problems in filling twét questionnaire as the number
of variables with full coverage of the entire sebbservations fluctuates between ten and
twenty-seven. Of the available information, somethed descriptive statistics indicates
that about 40% of the basins were created with teotmeup approach. In 80% of the
basins that started the decentralization proceB§Rwere created. In 58% of the basins,
at least one institution was dismantled duringdbeentralization process. It is also clear
that disputes over water scarcity seem to be maevant than disputes over allocation.
The decentralization process, on average, is aleitdecade old, ranging between 2 to
30 years. Decentralization processes in SSA staideghrly as 1979 and as late as 2009
(according to our sample). Finally, climate changgy be impacting 76% of the basins
through flow variation, and 68% of the basins im sample are part of a transboundary
river, governed by international treaty.

6.2 Inference of our hypotheses

Following Dinar et al. (2007), we inferred our hyipeses regarding process and
performance of the decentralization reform in S&Hven the few countries in our
database, we could not include state-level varsaldeich as wealth, regime, etc. In
addition, we lost several observations due to mgssialues of some of the variables
involved.
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6.2.1 Performance of decentralization (before afidra

We start by comparing several water managemenbmnagglity indicator items before
and after the decentralization, using a two-tailezst The results of the analyses of four
activities (water administration, infrastructuradncing, water quality enforcement, and
setting water quality standards) are presentedcbiel11.

As can be seen in Table 11, more water managenwititias at higher
decentralized levels have been reported after ¢erdralization process, compared with
the situation before the decentralization. Withkiag of water activities varying between
1 and 5 (with 1 indicating centralized, and 5 irdiieg most decentralized activity), one
can see that there was a significant move of respilities toward basin level, and a
significant reduction of responsibility at the a@htgovernment (increase in local
responsibility was not significant, and the same tige for increase in state
responsibility). A significant increase of respdnil#ies toward basin level was also
reported in the case of infrastructure financimci@ase in responsibility at the local
level, and decrease in responsibility in the staté central government levels were not
significant). A significant increase in responstifor water quality enforcement at the
basin level was reported (insignificant increaséorral responsibility, and insignificant
decrease in state and central government resphiisibiwere also reported). A
significant increase in responsibility at the bakimel was reported for setting water
guality standards (no significant changes have lbeparted for local, state, and central
government). As a whole, our sample RBOs have ohafter the decentralization
process toward more responsibility at the basirelldgr all four water management
decision-making activities. At the same time, thR&0Os show a reduction in the central
government responsibility in only water administbatand water quality enforcement
activities. Compared with Dinar et al. (2007), iwgoduced in this analysis a category
of local responsibility (mainly due to the verydarsize of the basins in SSA, compared
to many of the basins in the study by Dinar e{2007). However, by 2013, there is still
no progress toward increased responsibilities éldlcal communities, which suggests
difficulty in implementing decentralization towalatal actors.

We were also able to get assessments of the seleréls of several issues the
basin have been facing, and compare the situatford and after the decentralization.
The scales used were: (i) Ranking of severity l@ettecentralization, 0: No problem, 1:
Some problem, 2: Severe problem; (ii) Ranking ofesiéy after decentralization, -1:
Situation worsen, 0: situation the same, 1: Situmtimproved. Means of these
assessments for each problem item are preseniabla 12.

Table 12 suggests that before decentralizatioregXor floods (with mean value
of 0.95), all of the other issues were in the raofe'some problem” to a “severe
problem.” Water conflicts and development issudsil@ikthe highest level of severity in
the sample basins. After decentralization, all isisues have been either stable or
improving, with floods, land degradation, and depehent issues being closer to 1,
indicating that the situation related to these @sstended to improve on average. The
situation remains on average the same for wateciggaenvironmental problems, and
water conflicts.
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6.2.2 Determinants of the decentralization process

We used three decentralization process variablas allowed us to use most of the
observations in the dataset. The results of thimated equations are presented in Table
13.

The results in Table 13 indicate very significarttigt regardless of the inclusion
of the international treaty and the flow variatiower time, all contextual factors
included, as well as the variables that measurentieenal configuration of basin-level
institutional arrangements, were significant antdof the expected sign, except the
Creation Bottom-Uyprariable. The coefficient of tHeolitical Costis positive and highly
significant, suggesting that a higher political tcoereases the water users involvement,
and may lead to the creation of an RBO as a wagstablish the new framework for a
cooperative use of the resources. The negative aigrthe coefficient orCreation
Bottom-Up,while opposite to our initial expectations and poes findings (Dinar et al.
2007) is in line with the anecdotal information yaded in Chapter 1, and in Mutondo et
al. (2011), suggesting that the WUAs that have hestablished in the RBOs were not
well prepared to take off the decentralization pss; lacking organizational, legal, and
technical skills. This result may indicate that gooentral government involvement is
still needed in SSA basins as a way to transfelonbt responsibilities, but also skills to
manage the resources under the decentralized amamg. This support of the central
government is needed so that the WUAs creation ianplementation process is not
“manipulated” by dominant groups and, thereforenesther equitable nor sustainable.
More generally, this finding suggests ti@teation Bottom-Ups a necessary but not
sufficient condition for institutional decentraltian.

Being under aninternational Treaty improves cooperation and raises the
likelihood of an RBO being created and institutiatismantled. At this point, it may
seem that an international treaty that coordinétes/arious parts of the basin located in
different countries may serve as a roadmap for eeneffective decentralization and a
support tool for users to take the reins of theewaésources management in a more
stable and accountable setting.

The variableDisputes over Allocatioas negative and significant coefficient in
the equation explainingUA Involvementand a positive and significant coefficient in
the equation explainindRkBO Created These results follow our expectations. They
suggest that not having sufficient dispute resotutnechanisms lead on the one hand to
disengagement of WUAs and, on the other hand,as gwovide impetus to the creation
of the RBO. Indeed having water conflicts before tiecentralization was indicated as
the most severe problem (Table 12).

Results for several water scarcity variables argtwmentioning Relative Water
Scarcity, Share of Surface Watamnd Water Flow Fluctuatesre significant and have
positive signs. This suggests that water scarnityh@ range observed in our sample leads
toward more involvement of the WUASs, more likelildoof creation of the RBO, and
dismantling of existing institutions in the procedslecentralization.
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6.2.3 The decentralization performance

We were somehow limited in our ability to use tlagadon all variables that are expected
to measure and explain decentralization performan¥ée remained with only two
variables that measure performancjccess over Objectivesnd Problems After
Decentralization The results of our regression analyses are prexs@m Table 14.

Scrutiny of the results suggests that in spite a¥ilg a small number of
observations, our model is of high explanatory lew® significance. All coefficients
are significant and with the expected sign, exdept Water Flow Fluctuatesand
International Treatywhich are not significant. Adjusted R-squaredgesbetween 0.964
and 0.998 and F-test values are significant at hth lass. The results indicate that
higher Share of Surface Wateas well as a longer experience with the decenatadn
process Years Decentralizatignenhances the success over the basin's objedtive®r
levels of water scarcity, up to a point, may alléar an easier cooperation and
coordination of the users and for a faster acconamod of the decentralization
arrangements. In other words, the absence of ae acablem around water availability
facilitates conditions for coordination and commapproach toward basin solutions. A
longer decentralization process may indicate thesipdity of the establishment and
learning of a cooperative behavior, and the stghili the mechanisms to solve disputes,
which translate into a higher social capital acclathon. Contrary to the previous table,
the political cost is highly significant and of agative sign. It could be entirely possible
that, as for sharing the benefits of the decemmtibn process, an excessive level of
political costs (through the changes of institusiam the imposition of new duties) may
offset any possible short-term gain. Also, it ist riecause RBOs are created that
problems are solved.

Not like in the equations estimating the decertation process characteristics,
here, Creation Bottom-Up has a positive impact on the performance of the
decentralization. That a higher-lev@bverning Bodyosters the accomplishment of the
objectives may be an indication of the need ofttigher government levels to be active
and supportive during the decentralization proceEssing a higheBudget per Capitas
an important factor in having fewd?Problems after Decentralizatiopnwhich is an
important finding with policy implications. Someher coefficients deserve additional
discussion as their coefficients are different e tdecentralization process equation
(Table 13) and in the decentralization performagageations (Table 14), which was
expected, based on our theoretical framework (BaBleand 4).Political Cost has a
positive sign in the process equations and a negatgn in the performance equation;
Creation Bottom-Uphas a (surprising, but justifiable) negative signthe process
equation, and a positive sign in the performanagaegn; andyears Decentralizatiohas
a negative sign in the process equation, and d@iymsign in the performance equation.

7. Conclusions and policy implications

The process of water management decentralizatioAfiican countries is seen as a
means of advancing river basin management at tweskoappropriate level. However,
there are very different stages of implementinged&alization in practice. This called
for a research aiming in understanding the follgwquestions: (i) why do some water
agencies succeed more than others? (ii) what aedhables involved in such reform
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process? (iii) which variables have a positive oegative impact on the implementation
of decentralization processes? (iv) which variabtemild be affected by policy
interventions, and how? This study aimed to ansttese questions through the
following objectives: (i) analyze the factors thetve potentially affected the results of
decentralization process in SSA basins, and (iiplyae the performance of
decentralization process in SSA basins.

As described in Chapter 1, these objectives weralyasd by combining
gualitative analyses through a case study appraadhree river basins (Limpopo in
Mozambique, Inkomati in South Africa, and MzingwammeZimbabwe) in the SADC
region, and quantitative analyses based on the adlected from twenty-seven river
basin organizations in SSA countries.

Previous studies on the decentralization processabér management in Africa
identified different factors that might have beémiting the decentralization of water
management in SSA countries, such as the lackaofyin terms of power relations and
distribution of competences between central andllotstitutions and between old and
new organizations, the insufficient financial susaility of the managing agencies, the
lack of knowledge and skills available to manageéewat the various institutional and
geographical scales, the conflicts arising fronlidiolg interests, the unclear role of the
state, the difficult public-private relations, tleek of reliable data and information, and
cultural impediments.

Although past studies brought informative resuéigarding the limiting factors
toward decentralization of water management in $8déntries, they are limited as they
used qualitative approaches that did not estintagedirections and the magnitude of
these factors on decentralization process and mpesface. To fill this gap, this study
applied in SSA jointly qualitative and quantitatispproaches, following the analytical
and empirical framework developed and used by Kempal. (2007), and Dinar et al.
(2007) to analyze water management decentralizafitms framework described in
Chapter 3, previously used in several regions efwbrld but not in Africa, was applied
both to case studies (phase 1) and to the wholeS&haran Africa (phase 2). Some
modifications to the original framework were maaecapture issues faced by water
sector in SSA countries, such as the effect of atenchange, as well as whether or not
the basin in question is governed by an internatiamer basin organization.

Chapter 4 applied the analytical framework descrilmeChapter 3 to summarize
and compare the results about decentralization egg@nd performance of water
management in three river basins of SADC counti@gpter 5 presents the empirical
model used for the quantitative analysis in twesgyen basins in SSA, and Chapter 6
illustrates the respective results.

The overall findings and conclusions from the studg presented, and their
implications to water sector policy are discussedhis chapter. The conclusions and
implications are given for the water managementedealization process and
performance, taking into account the key variald¢she analytical framework: (i)
contextual factors and initial conditions, (i) caeteristics of the decentralization
process, (iii) characteristics of central governtfiEmsin-level relationships and
capacities, and (iv) the internal configuratiorbakin-level institutional arrangements.
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7.1 Decentralization process
7.1.1 Contextual factors and initial conditions

Comparing the studied basins, high population dersgems to yield pressure on basin
resources that, in turn, foster the initiation d&fe tdecentralization process. This
hypothesis was tested in the empirical analysesmblysion of relative water scarcity
variables in decentralization process models. Thantitative analyses showed that
Relative Water Scarcity, Share of Surface Waterd Water Flow Fluctuatesare
significant and show a positive sign. This suggektst water scarcity in the range
observed in our sample leads toward more involveémktne WUAS, more likelihood of
creation of the RBO, and dismantling of existingstitutions in the process of
decentralization. The course of decentralizatioocess is therefore more likely to be
successful in settings with high populations, whiehds to relative scarcity of water
resources.

In terms of the level of economic developmemir results showed that a higher
political cost (a proxy variable for the level afamomic development in the empirical
analysis) increases the water users’ involvemertt,raay lead to the creation of an RBO
as a way to establish the new framework for a cadpe use of the resources.
Additionally, under the performance models, basuddet per capita showed to be
reducing basin problems after the decentralizapoocess. The level of economic
development contributes therefore positively in edgralization process of water
management.

Finally, the results of the performance modelsdatid that the decentralization
process is more likely to succeed in settings Jatss skewed distribution of basin
resources, as basin stakeholders will be equippéd nesources that allow them to
cooperate and interact equally in the managemethiedbasin resources.

7.1.2 Characteristics of the decentralization prexe

Descriptive statistics from the quantitative anabysrevealed that decentralization
processes in SSA countries, on average, are abeuferade old, ranging between 2 and
30 years. Empirical analysis showed that as the bewunof years increase, the
involvement of water-user associations in decemttabn process decreases. This
implies that, above a certain threshold, the nurobgears could contribute negatively to
the decentralization process, as the stakeholdeghtbe unwilling to continue the
process if tangible results are not realized.

In terms oftype of devolution of the decentralization processults from the
continent-wide study show a negative impact ondbeeentralization process in basins
that followed a bottom-up approach. This is peshdie to the fact that WUAs that have
been established were not well prepared to impléntie® decentralization process,
lacking organizational, legal, and technical skill® confirm this fact, the level of
managerial skills showed to be limited in the thetedied SADC river basins. This
implies the need of government support in termiasisfer of technologies and skills to
manage water resources in SSA basins. The bottodeuplution process is therefore a
necessary but not sufficient condition for instdanal decentralization needing support of
government to transfer responsibilities and tecdrskills.
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7.1.3 Central government/basin-level relationskapsd capacities

The devolution of power to manage basin resountékéa three studied SADC basins is
still relatively low. The source of river basin lged is heavily skewed, being mainly
from river basin stakeholders in Zimbabwe and frgovernment and donors in South
Africa and Mozambique.

Although in the three case studies the results sdawimited devolution of basin
management activities to the basin level, empinieallts in the continent-wide sample
showed an increase in terms of participation ofrbasganizations in the management of
basin management activities.

7.1.4 The internal configuration of basin-leveltingional arrangements

The presence of basin-level governance institutiansl a well-structured hierarchy of
managing organizations can be seen as a potentmbitive factor for water
decentralization process and performance in theet®ADC case studies. However, the
power given to organizations located at basin lévédiimited. Additionally, mechanisms
for information sharing antbrums for conflict resolutionsxist, but the participation of
stakeholders is still limited. Our results from #higican-wide survey showed finally that
the likelihood of an RBO being created increasdheafbasin belongs to an international
treaty.

7.2 Decentralization performance

In this study, performance was measured by: ()RB®Os level of success in attaining
the objectives of decentralization of water manageimn(ii) the level of devolution of
activities related to management of water resouaes (iii) the level of problems related
to river basin stressed resources before andddgtarntralization process.

The results of empirical analyses showed thah@)duccesses of decentralization process
is more likely to be attained in the basins witBtitutional arrangements, following a
bottom-up process, with uniform share of water veses and upon existence of financial
resources to fund the process. Regarding (ii), dlecation of basin management
activities among central, state and local goverrima@s well as basin authorities, the
decentralization of water management in SSA coestnas been implemented with some
degree of transfer of basin activities from ceng@ernment to basin organizations. The
reduction of involvement of central governmentigngicant for the activities related to
water administration and enforcement of water duakor (iii), the level of problems
related to river basin stressed resources befork ater decentralization process
decentralization of water management in SSA coesitis contributing positively in
reducing the constraints posed by different basiessed resources. However, many
problems due to water stress are still presenuagent to approach.

7.3 Policy implications

Decentralization efforts in river basins have beeen around the world under various
political and institutional situations. African @w basins have been joining the
decentralization process of river basins relativatg, initiating the process somewhere in
early 1990s. After analysis, we conclude that tmalwdical framework of water

management decentralization we used is robust éntwm@xplain the decentralization
process and progress even in the presence of &edinsample. It seems that this
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framework, when used with a richer dataset and avénger period of time, can be
informative to policymakers when designing and eaahg decentralization processes in
Africa and other parts of the world.

Some of the variables studied in our quantitativealysis have interesting
implications. They reveal that the success andilgyabf the decentralization process
depends on the way the new framework distributesPtilitical Costand compensates
those who carried its burden. As for theethod of Creationa grass-roots initiative,
despite all the benefits it may capture in termdegitimacy and use of pre-existing
community arrangements, is insufficient if not pedg supported by government
transfers of skills, or know-how, budget resporigies, and technical knowledge. The
similar impact of the variabl&/UA’s Involvemenin the presented model amplifies that
conclusion. For SSA, this conclusion is probablg thost relevant one, with policy
implications. Training the WUASs prior to the irtion of the decentralization process is
essential for a more effective decentralizatiorcpss. Otherwise the social investment in
institutional reforms in the water sector would wasted. It should be mentioned here
that the results concerning the varialbMsthod of CreationCreation Bottom-Upand
WUAs Involvemenin a previous study with similar analytical franmw applied to
regions other than SSA were the opposite, suggestat in SSA grass-roots efforts still
have to be nourished.

Interpreting the opposite signs of the coefficieatsmajor variables Greation
Bottom-Up, Political Cost, Years Decentralizafiomhen they are included in estimates
of the decentralization process on one hand anfbmpesnce on the other hand could
mean that while the implementation of decentrabbraprocesses in the water sector in
SSA does not guarantee success, on the other faataks that improve the performance
of decentralization do not necessarily facilitate implementation. For example, in-
progress decentralization institutions can haveebetsults in terms of solving local
water-related issues than established RBOs suffefiom untrained staff and
malperformance of infrastructure, and being diseated from the stakeholders.

It also appears that the best performances of tladigad basins refer to solutions
of infrastructural problems (floods, and land degtéon control), while the socio-
economic problems perceived before decentralizgtionflicts, development) have been
less addressed. This result could be a consequenite fact that hardware solutions
(infrastructure, engineering) are easier to implemdhan software solutions
(stakeholders’ participation, dispute resolutiomufos, etc.). Another interpretation of
this last observation is associated with the preslyp mentioned context of un-trained
staff: that infrastructure could be built by intational companies, but when completed
and left with local operators, may not function laie to inadequate institutions and
preparedness.
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Annex 1: Application of the analytical framework to the three Southern
African case studies

The synthesis presented in Chapter 4 is basedsenstadies implemented in three water
catchments of Mozambique, South Africa, and ZimbabWhese catchments are the
Mozambican portion of the Limpopo basins, the Inktimand the Mzingwane,
respectively. Each case study described the clesistats of the catchment and the
institutional variables, including their impacts dhe decentralization process and
performance (see Matsinhe et al. 2012; Chiwbwe. &04.2; Musinake et al. 2012). The
following sections of this annex illustrate in dethe situation in the three studied
catchments according to the variables that aretiftgzh in the analytical framework
presented in Chapter 3.

Contextual factors and initial conditions

Level of economic development of the country avel thasin before the decentralization
initiative:

In the Mzingwane basin, Musinake (2011) reports tina economic conditions of
Zimbabwe are not favorable for the development eW ninstitutional arrangements
capable of implementing successful decentralized amegrated water resource
management. The author underlines that the leveéooihomic development in the
catchment and in the country as a whole has beereakng in the last decade. The
treasury has been running dry given that the latewnal Monetary Fund (IMF), the
World Bank and other financial institutions had wdtawn their financial support to the
government. In this respect, the government hatkstaveaning off other responsibilities
it felt were less strategic. At the same time, shalkders were handicapped by
hyperinflation. This situation made it impossibler fstakeholders and government to
invest time and money into knowledge generatioanping, negotiation, adoption, and
implementation of institutions for river basin mgeaent, which have affected
negatively the decentralization process.

In the Inkomati River basin of South Africa, in atilsh to the improved economic
conditions over the past decade, the CMA has beariving funds from the government
and external donors. Especially, the funds receiwsd the Inkomati catchment
management agency (ICMA) have increased from abauillion rands in 2006 to about
30 million rands in 2010. An increase in financiakources allowed the river basin
agency to have financial capacity to bear transacticosts associated with
decentralization initiative and ongoing costs tlsapport and facilitate basin scale
management.

The Mozambican portion of the Limpopo basin’s G2ms to be low, since the
majority of basin stakeholders are smallholder famsnwhose revenues from crop
production are insufficient to cover the costs aitev (Matsinhe 2011). Additionally,
Mozambique had recently experienced a devastatwigaar, which resulted in massive
destruction of productive infrastructures and a#dc dramatically the economic
development of the country. For example, betweedll18nd 1986, the Mozambican
GDP reduced by 30% (Howard et al.1998).
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River basin population density:

The Mzingwane River basin has nearly 693,000 irthats in an area of 63,000
km? resulting in a population density of about eleyerople per kimThe same is
observed in the Mozambican portion of the Limpo®56,000 inhabitants within an area
of 79,800 km). On the other hand, the Inkomati River basin h&smillion people in an
area of 28,800 kf corresponding to a population density of abouesg/-seven people
per knf. Dinar et al. (2007) report that the decentraiiaprocess is likely to be fostered
in the basins with higher population density.

Stakeholders’ share of river basin resources befbeedecentralization process:

Musinake (2011) reports that the multiplicity oheicities and other deep socio-
cultural differences among the Mzingwane catchnségikeholders throughout the basin
has been a great challenge to establish commumsatand information sharing.
Difficulties relating to differences in stakeholdesocio-economic status were increased
by the type of devolution that followed the decalitation of the Mzingwane River
basin. A top-down approach was followed in which government of Zimbabwe solely
decided to cede some powers to the stakeholdevgaiar resources management by
crafting two institutional arrangements, namely Zwmbabwe National Water Authority
(ZINWA) and the Mzingwane Catchment Council.

In the Inkomati catchment, Chibwe (2011) reportat tthe distribution of river
basin resources was highly skewed in favor of theonty of white South African
citizens as heavy legacy of the apartheid reginiéciwonly ended in 1994. South Africa
has a Gini coefficient of 0.96, in terms of wateeuVan Koppen, Jha, and Merrey
2002). This statistic reveals a large gap betweatemuse and the equity line, thus
leaving many people without sufficient water resesr for their daily usage. The
inequality in accessing and using water resoursgmitly attributed to the poor state of
some water infrastructure in the Inkomati Water Bgament Area (IWMA). Finally,
formerly disadvantaged individuals, particularly farmer homelands (Bantustans),
continue to face significant power imbalances imte of knowledge and expertise,
compared to established white commercial farmedsadher elite interest groups. There
are differences between emerging farmers and coomhéarmers in the IWMA in terms
of water use. The commercial farmers, who are bettelowed, are considered to be
using more water than the quantity allocated tonthas they have been pumping water
during non-pumping hours. In Mozambique, while n@¢ntioning the socio-economic
gaps of the two previous cases, Matsinhe (20119rtepp a generalized low access to
water resources by the local stakeholders.

River basin stakeholders’ management capacity:

In the Mzingwane catchment, capacity building pamgs were not reported, but
sufficient human capacity seems to exist. This cidyas demonstrated according to
Musinake (2011) by the ability of the catchment ao@-catchment councils to prepare
the outline plan for the basin.

In the Inkomati catchment area of South Africa, e (2011) reports that the
CMA has built its managerial capacity over the perof its existence and it is now able
to offer services to other CMAs. For example, th&omati CMA has produced the
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catchment management strategy and has been inwtdtie Breede Overberge (BO)
CMA to provide input into its drafting of the basinganization catchment management
strategy. In Mozambique, according to Matsinhel(@Qthe Limpopo basin is just an
example of the generalized lack of human capacitl resources for water management
observable all over the country. Similar to Soutfrica, capacity building was not
reported in Mzingwane River basin, although theamj of basin population did not
complete primary school. However, human capacitgmse to exist as the basin
stakeholders were able to prepare the outlineeofitter basin plan.

Characteristics of decentralization process
Length of decentralization process:

In the Mzingwane River basin, the process has lbeelerway for eleven years,
since the creation of ZINWA in 2000. The length torhe needed to complete a
decentralization process is difficult to assessl #iere is a need for adequate time to
adjust changes and stabilize the decentralizationggs (Blomquist, Dinar, and Kemper
2005). Therefore, the direction of the decentrélimaprocess cannot be easily assessed
using the number of years that Mzingwane Riverrbhas been under decentralization.

In the Inkomati WMA, according to DWAF (2001), thestablishment of the
Inkomati CMA was initiated in July 1997 by the regal office (RO) of DWAF
Mpumalanga. On the 80of March 2004, the Inkomati CMA was officially lached. It
took almost seven years since the approval of waterin 1998 to establish the ICMA.
In the Mozambican portion of the Limpopo River Imaghe decentralization of water
resource management started with the approvaleofthter Law in 1991, which resulted
in the establishment of the river basin organizafibimpopo River basin management
unit) in 1993. The decentralization process has bberefore underway for almost
eighteen years, and it is still an ongoing process.

Number of institutions created or dismantled durihg decentralization process:

Musinake (2011) reports that decentralization ofewananagement in Zimbabwe
eliminated and created institutions at central ladl levels. Specifically, at the national
level, the Ministry of Water Resources Managemerat Rural Development, as well as
ZINWA, were created while the Department of Wated ®evelopment was dismantled.
At the local level, district offices and structured Department of Water and
Development were dismantled, while the Mzingwan&loaent and sub-catchments,
such as Sashe, upper Mzingwane, Lower Mzingwartesaveral water-user associations
were created. Each catchment and sub-catchmesd tsyla council.

In South Africa, the decentralization process ditieliminate existing institutions
at the national level, while it created and elinb@blocal-level institutions. The Inkomati
catchment management agency was established, aodirtgation boards were
converted into water-user associations.

In the Mozambican portion of the Limpopo, at theioraal level, the national
directorate for water and regional water manageragancies were created. At the river
basin level, the decentralization process has egeghe Limpopo River basin
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management unit (UGBLY), the Chokwe hydraulic public enterprise (HICERE Baixo
Limpopo Irrigation Scheme (BLISY, the Basin Committe® and some water-user
association$. However, Matsinhe (2011) reports that the existimter user associations
are not fully operational. The limited functionglivf the water user associations is also
reflected in the lack of formal inclusion of thigoe of organization in the management
structure of the river basin organization.

Level of involvement of the river basin stakehaderthe decentralization process:

In the Mzingwane River basin, the only stakeholdeh® actively participate in
crafting water laws and creating river basin orgations are government officials and
politicians. Specifically, Musinake (2011) repottst the government unilaterally made
the decision to form the ZINWA, and the local stakdelers were never consulted in the
promulgation of the ZINWA Act of 1998.

In South Africa, different stakeholders were inwvadvin the development of the
1998 Water Act, as well as in the creation of ribasin organizations. At IWMA, the
involvement of stakeholders was led by the goveminterough the DWAF regional
office (RO) in Mpumalanga and the process staned997 before the approval of the
1998 Water Act. The identified stakeholders wetbegi contacted by phone or mail by
DWAF officials. Each time new stakeholders werenitfeed, they were also contacted
and motivated to participate in the proposal dgwalent process for the establishment of
the Inkomati CMA. In order to guarantee the pgytton of disadvantaged
stakeholders, DWAF officials traveled to historlgatiisadvantaged communities and
companies to hold meetings with them. In cases evhmrticipants had incurred
transportation costs, they were reimbursed by thesigmment through the DWAF RO
(DWAF 2001). When the 1998 NWA was passed eachcatthment of the IWMA
(Komati, Crocodile, Sabie-Sand) developed a subhcagnt proposal. Finally, the three
proposals were amalgamated in 2000 to form a Chkagfinati CMA) proposal that was
submitted to DWA for consideration and approve®@®1. These results show strong
participation by stakeholders in the creation dfiIlCand its sub-catchments.

In the Mozambican portion of the Limpopo, the ci@atof river basin
organizations (ARA-Sul and UGBL) was mainly perfeanby government officials in
response to World Bank and other funding agen@&esmmendations. Matsinhe (2011)
reports that formal basin management instituticugh as UGBL, HICEP, and BLIS
were created by the government and, in part, throogtional laws and decrees. In
addition, communities have a smaller share of nesipdity in the basin management
issues.

Participation of stakeholders on decentralizatioocpss can also be measured by

1 UGBL is a river basin organization under the mamagnt of ARA-Sul, which is responsible for water
allocation at the basin level.

12 HICEP and BLIS are public enterprises respondini¢he management of irrigation schemes in Chokwe
and Xai-Xai districts, respectively.

13 The Basin Committee is a coordinating organ betwtae entity responsible for water allocation and
other river basin stakeholders.

14 Matsinhe (2011) reports that sixty water-user eissions have been created in Limpopo River basin.
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the composition of sub-catchment councldusinake (2011) finds that in all sub-
catchment councils, female representation is leas ¥#0%. Additionally, there is no
single woman who heads any of the sub-catchmentatigsu The highest position for a
woman is the treasurer, which is registered at Upfngwane sub-catchment council.

The participation of stakeholders in the decer#sdion process can also be
demonstrated by the level of involvement of lodakeholders in ZINWA committees.
Most of the interviewed individuals stated thatdbstakeholders are not involved in
ZINWA committees.

When the Inkomati CMA was formally established 002, its capacity was low
with a lean staff structure and no governing baarglace. The board was appointed in
2006 to oversee the operations of the Inkomati CWiAe governing board of ICMA was
initially composed of thirteen members, representiifferent stakeholdet¥ however,
during the period of data collection, the boare sims ten members only.

In the Mozambican portion of the Limpopo, UGBL, HEE, and BLIS governing
board members are appointed by the governmentwiter-user associations governing
board members are appointed by the local staketmldsing a voting system. The
government power at river basin level is also hgitted by the governing body of Basin
Committee. Matsinhe (2011) reports that the basmnittee is chaired by the director of
the UGBL, a representative of ARA-Sul, which is @aganization related to the central
government.

The level of stakeholders’ participation in the elattalization process can also be
measured bythe degree of participation of stakeholders in riv@sin meetingsin
Mzingwane river basin, 75% of stakeholders havenbparticipating in river basin
meetings. However, the usage of English languadewasstern protocol has limited the
participation of stakeholders during basin meetings

In the Inkomati catchment, the level of attendatacéoard and basin meetings
were reported to be 100% and 80%, respectivelyhodigh the majority of basin
stakeholders attend the basin meetings, it was mlade by the respondents that some of
the members of the governing board of the InkorGMA were passive and did not
participate fully in the board deliberations. Ma$tthe members who were alleged to be
silent during most board meetings are those thkesented disadvantaged communities
of former homelands.

In the Mozambican part of the Limpopo River basinfprmation-sharing and
communication among basin stakeholders occur mdktigugh meetings. Although
basin meetings are the main mechanisms used fainghaformation, the survey
respondents were not able to estimate the level pércentage) of stakeholders’
participation. They reported that there is a gotadteholders’ attendance of river basin
meetings but the decisions are mainly taken by#sn committee, which is presided by
ARA-Sul. Matsinhe (2011) reports that small farmansl water-user associations located

5Chibwe (2011) reports that each of the followinaksholders (industry, mining, and power generation;
commercial agriculture; civil society; tourism aretreation; productive use of water by the poareduy;
conservationist; traditional leaders; and SALGANédaa representative in the boards. The remaining
members represent government agencies.
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remotely from the decision centers in the Limpopsib are virtually excluded, and have
non-meaningful participation in the decision-makprgcess. The same authors indicate
that farmer associations that are located far ftoenurban centers where meetings take
place have claimed that they are not invited totigipate in the basin committee
meetings, and for others it is difficult to pantiate in the meetings due to the associated
costs of accommodation and transport.

The type of devolution used in the process of deslezation:

Finally, interpreting the results of the three catedies, the decentralization of
Mzingwane River basin and in the Mozambican portbithe Limpopo basin followed
top-down devolution, while in the Inkomati the pess initially started as a top-down
approach led by the DWAF Regional Office in Mpunmgia; however, it turned out to be
a mutually desired process, when stakeholdersddime process.

Central government/basin-level relationships and capacities
Percentage of tariffs remaining at the basin:

In the Mzingwane River basin, 75% of tariffs staythe basin and the remaining
25% is channeled to the central government as vadded tax. Musinake (2011) reports
that of all the revenues generated within the hastekeholder organizations get much
less than 1%, while ZINWA, the statutory authoritgllects 74% of revenues from water
tariffs.

In the Inkomati Water Management Area, accordingtobwe (2011),none of
the water tariffs are managed by stakeholders thedefore, the Inkomati CMA does not
have financial autonomy, and it is heavily depemndgoon external donors and the
government financial resources to finance basiivides.

In the Mozambican portion of the Limpopo, none aifter tariffs collected remain
at the basin level. Regarding the possible destinaitof water revenues, according to
regulation of water tariffs (Decree 43/2007), thevegrnment retains 100% of the
collected revenues from water tariffs with the deling distribution: 40% of tariff
revenues go to Ministry of Finance, and 60% to Bty of Public Work and Housing.

The mainsource of river basin budg&t the Mzingwane River basin were river
basin stakeholders, representing 98% of the riesinbbudget, while 1% is from the
government, and the remaining 1% is from nongovemtal organizations (NGOs). The
fact that the majority of river basin resources foen river basin stakeholders might
guarantee financial sustainability over time. Hoamwhe low contribution from the
government might indicate the lack of governmenneotment in the decentralization
initiative. In the Inkomati, no reliable data wasllected on the source of budget. While
budgetary autonomy is one of the main principle<CMA relations in South Africa,
Chibwe (2011) reports that the Inkomati CMA hasrently two funding profiles: A
parliamentary allocation that comes from governnesfters, and an external funding
that comes from the donor community.

Level of authority held by river basin stakeholdensmanaging river basin resources:

In the Mzingwane catchment, a shift of the functodrwater resources allocation
from the water courts and direct government conimtd the hands of ZINWA, and
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Mzingwane catchment council, a stakeholder instityt was a step toward
decentralization. Additionally, the abolishment tbe water rights system in favor of
renewable water permits has been a catchment-dasedof water allocation. In this
regard, all the water permits issued within theirb&ave been issued by the stakeholder
organizations. In the Mozambican portion of Limpppibe majority (61.9%) of
respondents reported that the river basin orgaoimtdo not have the necessary
authority/independence in managing water resources.

The level of authority given to different stakeleoldyroups to manage river basin
resources before and after the decentralizatiorcpss:

In the Mzingwane catchment, results show that #sponsibilities regarding
infrastructure financing, setting water standardd water quality enforcement are still
concentrated within the central government, beca0886 of the responsibility has been
given to the national/central government sincaahdn of the decentralization process.
Responsibility regarding water administration wadsared by local and provincial
government levels before the decentralization m®cdhe decentralization process
improved the participation of river basin stakelotd in management of water
administration. Specifically, 75% of water admirmasion responsibility was given to
river basin stakeholders, and the remaining 25%gaan to local level government.

Although local-based organizations have been iredlhin water management,
Musinake (2011) indicates that the involvement taksholders in decision-making is
marginal, as ZINWA is the supreme body that makledezisions relating to water in the
catchment. The Mzingwane catchment council andcdsstituent at the four sub-
catchment councils are mainly restricted to houspkey issues. They are only involved
in preparation of the catchment outline plan, manmig water flows and data collection,
and in some part, a conduit for water levies froatex users to the national authority.
Evidently, the distribution of power and authorégd discretion over the use of water-
related revenues is highly skewed toward the natiaathority.

In the Mozambican portion of the Limpopo, all surwvespondents reported that
responsibilities regarding infrastructure finangimgater-quality enforcement and setting
water standards are performed by the central govemh Additionally, Matsinhe (2011)
points out that the weak authority given to locajamizations can be highlighted by the
level of authority shared by the government andallbevel organizations in the
management of water infrastructures. Operationahageament of the hydrological
resources at the Mozambican portion of Limpopo Rbaesin is performed by ARA-Sul,
an organization that is subordinated to the natiaheectorate of water (DNA), a
government-controlled unit. Existing infrastructurkke the Chokwé and Xai-Xai
Irrigating Schemes, were transferred from cent@legnment control to the Chokwe
hydraulic public enterprise (HICEP) and Baixo Linppolrrigation Scheme (BLIS),
respectively. As both HICEP and BLIS are subordidab the government through the
Ministry of Agriculture, this fact suggests thatet basin management tasks are mainly
performed by related governmental institutions witteak participation of local
representatives.
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Configuration of basin-level institutional arrangements

River basin organizational structure, including themposition of each organ and its
function:

In the Mzingwane catchment, there are two exigtiran structural arrangements:
the catchment councils, and ZINWA. The water autirsraffairs are run by a ZINWA
board, which is composed of ten members. It isthvapting that issues of policy and
high-level decision-making relating to water reseumanagement are deliberated at
ZINWA's level. What matters most is how this bo&as been constituted. According to
Musinake (2011), the state through the ministewafer resources appointed the board
chairman, the chief executive officer, and the fotlrer board members. In addition to
the board members representing state interestgefiponsible minister chose the final
four members of the board from a list of five presjive members, forwarded by the
catchment councils (Musinake 2011). This autocraag found its way to the lowest
level, as well. Musinake (2011) points out that YWWN officials, especially at the onset
of the decentralization initiative, appointed thehass as the sole stakeholders privileged
to elect representatives in the sub-catchment alsunc

However, Musinake (2011) notes that the currenaldishment of water-user
organizations in the Shashe sub-catchment repseaestep in the right direction. These
organizations certainly will enjoy some sort of agnition and support from the non-
government organizations (NGOSs), provincial andridislevel state structures, as well
as from research institutes.

Chibwe (2011) reports that the Inkomati Water Mamagnt Area is governed by

the Inkomati Catchment Management Agency (ICMA).eTICMA is lead by a

governing board; however, the daily activities leé ICMA are lead by a chief executive
officer (CEO) assisted by managers and support §thé ICMA interacts directly with

three executive committee officers representing theee sub-catchments (Sabie,
Crocodile, and Komati). Below the executive comeg# are representatives of water
users. River basin water users are organized oceg®ns (water-user associations) and
irrigation boards. The irrigation boards are in f®cess of being transformed into
water-user associations (WUA). However, only twagation boards have been formed.
The functionality of the WUAs is still weak, sinoaly one WUA is currently functional.

The Mozambican portion of the Limpopo River basimmnder the management of
ARA-Sul. The implementation of water related stgae and policies is particularly led
by the Ministry of Public Works &Housing, which rganized in directorates. The
directorate responsible for water resource manageisethe National Directorate for
Water (DNA), which coordinates the activities oétfive regional administrative offices
(ARAS). Under the decentralization process, openali management of the hydrological
resources at the Mozambican portion of the LimpBpe@r basin was given to ARA-Sul.
ARA-Sul responds to DNA but it has financial andradistrative autonomy. At the
Mozambican portion of the Limpopo River basin, ARBA} is represented by the
Limpopo River basin management unit (UGBL). UGBL i like a section within
ARA-Sul, and it is responsible for implementing tipeneral scheme of water use at the
basin level, and ensuring that existing water resggimeet existing demand.

The involvement of river basin’s stakeholders ire tmanagement of water
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resources at the basin level is done through thepbpo River basin committee. The
basin committee is chaired by the UGBL directosiatf member of the ARA-Sul, and it

is composed of different stakeholders, includingresentatives of the private sector,
water-user associations, the Chokweé and Xai-X@jdtion system managers, religious
institutions, farmers, and representatives fromeiotaconomic and political sectors.
Despite the presence of local stakeholders in #gsohn-making entities, Matsinhe
(2011) reports that that UGBL and the Limpopo Riv&sin committee implement

central government policy at the basin level, ame community members have a small
share in water management authority and respoitigbil Other water users are
represented by water-user associations. The Mozamlportion of the Limpopo River

basin counts actually about sixty water-user assiocis, of which thirty-two have been
legally registered. The internal configuration loé tMozambican portion of the Limpopo
River basin shows evidently the effort of deceltnad) the management of river basin
resources. However, the predominance of governereated institutions with weak

involvement and functionality of basin-based orgations is still evident.

Information sharing:

In the Mzingwane River basin, information-shariagds place basically through
basin meetings. However, calendars, annual repodstrategy documents are becoming
increasingly effective mechanisms as people chahge attitudes. Musinake (2011)
reports that information sharing through basin mest has been carefully crafted to
decrease the participation of local stakehold&rst example, in council meetings in the
Mzingwane catchment, foreign language (English)stée protocols, and practices have
been observed and held with high esteem agairstlglound of a less-literate audience.
Alien language has been ensuring that the inteoéstsientific, political, and commercial
stakeholders are prioritized, while the majoritytadditional leadership and communal
interests are sacrificed.

In the Inkomati, WMA respondents reported that ¢hare different mechanisms
for information sharing, such as board meetingsuahreports, and radio broadcasts.
Basin reports and profiles are also used as mesarfor information sharing. However,
the limited active participation of basin stakelawkl (mainly disadvantaged groups) in
basin meetings contributes negatively to decemfiitin process.

All (100%) case study survey respondents repotiatithe Mozambican portion
of the Limpopo River basin has forums for informatisharing. Communication among
members of the same association takes place mitsttygh meetings. Additionally,
survey respondents reported that within water-asspciations, meetings are scheduled
on weekly bases, and the meetings among assocadie scheduled on an irregular
basis, depending on the occurrence of problem&enbasin. HICEP and the BLIS are
invited to participate in meetings organized by eratser associations. Interviewees
indicated that UGBL and water users away from thekivé and Xai-Xai irrigation
systems meet infrequently. At the basin level, lthsin committee meets twice a year,
while HICEP, BLIS, and the water-user associatimegt on monthly bases.

Forums for conflict resolution:

The Mzingwane River basin has seven forums for l[mbnfesolution, namely
Mzingwane catchment council and its four sub-cathimcouncils, ZINWA, and the
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Ministry of Water Resources Management and Ruraveld@ment. However these

forums do not effectively solve river basin corflicAccording to Musinake (2011),

developments in the Shashe sub-catchment haveledve®t basin stakeholders have
been denied a forum to get their voices heard ligmauthorities. In particular, the army
and police have used force and intimidation totlgeir interests across.

In the Inkomati water management area, respondesported that legal
arrangements (water tribunals) exist, which havenbeffectively used for water conflict
resolutions. In the Mozambican portion of the Limppp100% of the survey respondents
pointed out that the Mozambican portion of Limpdpwer basin does not have forums
for conflict resolution at the basin level. The ibasommittee works slightly like a forum
to hear disputes, when called for, but without aritis to solve them.

Performance assessment

The following results show how interviewees intetpthe performance of the newly
established institutions with respect to a numidevater management problems before
and after decentralization. Respondents were askether, to their knowledge, selected
issues existing before decentralization have imgadaw worsened after the process.

Level of accomplishment of the river basin objestiv

The main objectives of Mzingwane River basin de@dization process reported
by ZINWA officials were reduction of water conflcand the improvement of equitable
allocation of water permits. The majority (66%) respondents of the semi-structured
guestionnaire also reported that the main objectifeghe Mzingwane River basin
decentralization process was to improve water atlons. ZINWA officials reported that
while decentralization has decreased water corglicblems by 75%, it did not improve
water allocation. The limited success in improvetmeh water allocation is also
supported by respondents of semi-structured questice, as the majority (60%)
reported weak improvement of water allocation i ¢tatchment.

In the Inkomati WMA, the main objectives of the datralization process were to
reduce water scarcity and water conflicts, as wesllassuring water quality. Survey
respondents indicated that these objectives haven beeached partially. The
decentralization process improved by 25% the probleelated to water scarcity and
conflicts, and by 50% the problems related to wateality. These results suggest that
there are signs of improvement in performance ef decentralization process in the
Inkomati water management area.

In the Mozambican portion of the Limpopo, survegpendents reported that the
main objectives of the UGBL are to improve watdo@dtion and distribution (85.7%),
and crop production (14.3%). The respondents wmeteable to assess the level of
accomplishment of these objectives. However, Matsiif2011) reports that water
allocation is still poor, due to lack of improvedater distribution infrastructures, and
crop production is also still low. These findinggggest that the main objectives of the
UGBL are still far to be attained.

Level of problems related to river basin stressessources before and after
decentralization process:

Respondents were asked to rank the level of prablessociated with the river
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basin’s stressed resources before and after thenttatization process using the
following categories: (1) no response, (2) no peail (3) some problem, and (4) severe
problems. The evaluated stressed resource probleers: water scarcity, floods,

environmental quality, land degradation (erosicalingy, etc.), water conflicts, water

storage, and river ecology, among others.

The ZINWA officials indicated that the decentratioa process of Mzingwane
River basin reduced the problems related to watarcgy, water conflicts, and water
conservation and storage. While water scarcity @nlicts were considered problems
before decentralization, they were not considecedet a problem after decentralization.
However, decentralization increased problems relate river ecology and land
degradation. Similar to the results reported bY\&A officials, the results from the 117
semi-structured questionnaires submitted to rivesib stakeholders reveal that
decentralization decreased problems of water dgarand increased problems of
environmental quality and soil erosion.

In the Inkomati WMA, the decentralization process bt change the state of the
majority of the problems listed above, as they waostly ranked to have some problems
(category 3) before and after the decentralizapimtess. However, the decentralization
process improved the availability of water and wstliwater conflicts. Both problems
shifted from category 4 (severe problem) to catggb(some problems). These results
indicate that decentralization performance has bewneasing according to the
respondents.

In the Mozambican portion of the Limpopo, the m@yoof respondents consider
that the conditions of stressed resources befa@al#dtentralization process are severe,
and they do not improve substantially after de@ztation, which indicates the low
performance of the process in the Mozambican podid_impopo River basin.

Respondents were finally asked to report the exitgt®f water rights before and
after the decentralization process, and which taksponsibility for awarding water
rights, water allocation, modeling and forecastimgter availability, monitoring and
enforcing water quality, and collecting water tgribefore and after the river basin
decentralization process.

ZINWA officials indicated that permanent water tighprevailed before the
decentralization process, and they were replaceddigr permits renewable after two
years through the decentralization of MzingwaneeRiasin. They also reported that
responsibility regarding water allocation, modelirsipd forecasting water availability
and collecting tariffs was given to state/provihcgvernment agencies before the
decentralization process, and it is now performgthb river basin authority (ZINWA).

In the Inkomati WMA, respondents indicated thatdoefthe introduction of the
new NWA and subsequently the decentralizationatiite, there were permanent water
rights, and these rights were eliminated with titeoduction of the new NWA.

Finally, in the Mozambican portion of the Limpoyadl, respondents reported that
water resources belong to the state, and the righise are given by the state. However,
after the decentralization process, the basin ctét@enihas also been responsible for
water allocation and assigning water use rightsteWwquality standards are set by the
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ministry of environmental coordination (MICOA), amcater quality along the Limpopo
River is monitored by ARA-Sul, along with MICOA. Mdoring the Limpopo River’'s
flows in order to anticipate and identify floodimg insufficiency of water is under the
responsibility of DNA, ARA-Sul, and the nationalstitute for disaster management
(INGC) through the emergency operative center (CENO
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Annex 2: Major river basins and river basin organizations in Sub-Saharan
Africa

The quantitative analysis of this study is baseca@ample composed of twenty-seven
RBOs, located in six countries, distributed oveo wi the four SSA regions (four RBOs
in two Eastern African region countries, and twethiyee RBOs in four Southern African
region countries). The reasons for the use ofdhmple are described in Chapter 5. As
the surveyed catchments represent only partiallysituation in SSA in terms of water
governance decentralized institutions, it is uséfupresent an overview on the major
basins and basin organizations in SSA countriess Ahnex responds to this need and
strives to contextualize our quantitative analygithin the African landscape.

Major water basinsin Sub-Saharan Africa

The African continent is composed of over fifty etvbasins, spanning nearly all its
countries, some of which are international and samee domestic in nature. Among
these, the major basins are Senegal, Volta, NigaVest Africa, Lake Chad, Ogooue,
and Congo in Central Africa, Nile, Lake TurkanapduShibeli in East Africa, and
Zambezi, Okavango, Limpopo, and Orange in Soutidrita (Figure 2). The United
Nations Economic Commission for Africa-UNECA (201&Jds from the list presented
above the following river basins: Gambia, Sassardomoe, Gueme, and Sanga in West
Africa, Ogur in Central Africa, Awash, Omo, Tanamgani, and Rufuji in East Africa,
as well as Kunene, Rovuma, and Save in SoutheinaAfr

This annex describes river basins affecting wdtevd in the Sub-Saharan region
of the African continent. The differences in terofssocio-economic conditions, which
determine the level of decentralization processrmaadagement of river basin resources,
justify the separation of Northern Africa from tBaib-Saharan region of Africa. Hence,
the following sections of this annex describe thaimmfeatures of the major basins
affecting water flows in different regions of Subkaran Africa.

Major basinsin the Western African region

Senegal basinthe Senegal River basin is estimated to coverea af 483,180 kfmand
spread over four countries (Guinea, Mali, Mauridarand Senegal). The basin rainfall
varies from 55mm/year in the valley and delta t@0R, mm/year in the upper basin in
Guinea, with an overall basin average of 550 mmily&ae irrigation potential of
Senegal basin is estimated to be as high as 240@&€ares in the Senegal River valley.
In Mauritania, the irrigation potential of the Sgagbasin is estimated to be as high as
125,000 hectares. The total irrigation potentialtled Senegal basin is estimated to be
420,000 hectares. However, only 118,000 hectarespresently under irrigated
agriculture

Volta basin: the Volta River basin is shared by Burkina FaseniB, Cote
d’Ivoire, Ghana, Mali, and Togo. The majority (85%8)the river basin area is shared by
Burkina Faso and Ghana. The basin covers 67% a%dd4Burkina Faso and Ghana
land mass, respectively. Rainfall in the basin eenfjom 400 mm/year in the North to
1,800 mml/year in the coastal zone and with evaporaif about 2,500mm/year. The
irrigation potential of the Volta basin is estinthte be 142,000 hectares.
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Niger basin:lt is the second longest river in Africa after thige with about 4,100
km long, and basin area is estimated to be 1,401ké6. The basin spreads over in the
following countries: Algeria, Benin, Burkina Fas@ameroon, Chad, Cote d’lvoire,
Guinea, Mali, Niger, and Nigeria. Niger basin aoeaers about 7.25% of the African
continental landmass. The Niger basin is compa$ékde Niger River, which originates
from Guinea with its tributaries of Bani, GourovaDargol, Sirba, Gouroubi,
Diamamgou, and Tapoa, all originating from BurkiFeso. The other tributaries include
Mekrou, Alibori, and Sota, originating from BenindaBenue from Chad. The rainfall in
the basin varies from 1,200 mm/year to 3,000 mni/yre&uinea zone, 500 mm/year to
1,200 mm/year in Sudanese zone, and 100 mm/yea®damm/year in Sahelian zone.
The total irrigation potential of Niger basin idiesated to be about 2,816,510 ha, while
the present irrigation area has been estimate®4620 ha. Specifically, Niger River
basin irrigation potential is estimated to be 1,618 hectares in Nigeria, 556,000
hectares in Mali, and 300,000 hectares in Benire Niger basin has high hydropower
potential of about 30,000 GWH with a current inst&n of 7,000 GWH.

Major basinsin Central African region

Lake Chad basinThe Lake Chad basin is located in Northern CemMfaica and it
covers almost 8% of the continent and spreads segen countries (Chad, Niger,
Nigeria, Cameroon, Algeria, Sudan, and Central oafri The total basin area is about
2,381,635krh and the conventional area (20% of total areap@ug427,500 kimfrom
which 42% is in Chad, 28% in Niger, 21% in Nigewad 9% in Cameroon. The basin
has irrigation potential of about 2.0 million harr which only 113,296 ha are actually
under irrigation.

Ogooue basinThe Ogooue catchment area is estimated to be 22387 of
which 173,000 Krh (73%) lies within Gabon, and the remaining areashisred by
Cameron and Congo Brazzaville. The basin is locatetthe equatorial region and the
average rainfall is no less than 2.0 meters witto Z dry months per year. Annual
evapotranspiriation in the basin is estimated t@eafrom 1,000 mm to 1,250 mm per
year.

Congo basinit is the largest basin in Africa, and the sectardest in the world
next to the Amazon river basin. The Congo catchnaeea is estimated at 3.7 million
Km? and is shared by nine countries, namely: the DeaticcRepublic of Congo, the
Central African Republic, the Congo (Brazavillengola, Cameroon, Burundi, Rwanda,
Tanzania, Zambia, and Malawi, with the largest bemiea being in the Democratic
Republic of Congo. The Congo River basin consi§tSango River itself, its tributaries
of Oubangui, Kasai, Sangha, Kuilu, Kwango, Rukimaai, Lulonga, Amwini, and
other smaller rivers. The average rainfall in thsib ranges from 1,200 mm to more than
2,000 mm in the center. Congo Catchment has a faltéor irrigating 9,800,000 ha and
it is actually irrigating 35,767 ha. The Congoibdsas a hydropower potential of 39,000
MW at Inga with only 1,775 MW installed. Additiomglit still has large potentials for
navigation, fishery and Eco-Tourism.

Major basinsin the Eastern African region

Nile basin: It is the longest in Africa and second longesthie world. It flows through
6,700km from Egypt to Tanzania. The Nile catchnisrgstimated to be over 3 million
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km? (approximately 10% of total land surface of Africaontinent) and it covers the
following countries: Burundi, the Democratic Repabbf Congo, Rwanda, Tanzania,
Kenya, Uganda, Ethiopia, Eritrea, Sudan, and Eglipé mean annual rainfall over the
entire basin is about 2,000 billion®mThe irrigation potential of the Nile basin is
immense. For example, it has a potential to iraga8 million ha in Egypt, 200,000 ha in
Uganda, and 300,000 ha in Eritrea.

Lake Turkana basinThe total basin area is about 130,860%kifhis basin is
mainly fed by the Lake Turkana, which is situatedthe Great Rift Valley in the
northwestern part of Kenya. Lake Turkana is sitlatean arid and hot area with mean
annual rainfall less than 250 mm. The main tributaf the basin is the River Omo,
which contributes more than 90% of the total watéux. The second largest river is the
Turkwel River and the other rivers are temporalyoding only during sporadic rains.
The evaporation rate has been estimated at 2,33%ennyear at the basin. The main
activity in the basin is agriculture (pasture wathout 47% of basin area).

Shebelli — Juba basinThe catchment area is shared by Kenya, Ethiomd, a
Somalia, and covers a total area of over 810,000dad more than 46% of the basin is
within Ethiopia. The total rainfall varies from 200m/year to 1,800 mm/year with an
average of 430 mm/year. The potential irrigatiothia basin is estimated at 323,000 ha;
however, less than 200,000 ha is currently undeaiion.

Major basinsin the Southern African region

Zambezi basinlt is the fourth largest basin (catchment) areAfiica with a basin area
of over 1.3 million kn and covers eight countries, namely: Angola, Botewa&ambia,
Zimbabwe, Tanzania, Malawi, Mozambique, and NamiBianilar to the Nile basin, the
irrigation potential of the Zambezi basin is immen3he annual rainfall in the basin
varies from 1,800 mm/year in the north to 550 maryar less in the south of the basin.
The total irrigation potential of the Zambezi basspreading over eight riparian
countries, is estimated at 3,160,380 ha, of whasls than half is presently under irrigated
agriculture. Specifically, it is estimated to hawegotential to irrigate 1.7 million ha in
Mozambique, 700,000 ha in Angola, and 422,000 h&aimbia. The Zambezi basin has
significant hydropower potential with an installedpacity of 4,620 MW, and about 40
more sites with a total capacity of 13,000 MW idteed.

Okavango basintt covers about 725.000 Knapproximately 1% of African land
mass), and it is shared by three countries, nandglgola, Namibia, and Botswana. The
rainfall in the basin ranges from 1,300 mm/yearAmgola to 300 mm/year and 400
mm/year in Namibia and Botswana, respectively. Tirggation potential of the
Okavango basin has been estimated at 200,000Mannibia and 600 ha in Botswana.

Orange basinit is shared by Botswana, Namibia, Lesotho, anattséfrica and
covers almost 3% of the continental landmass witlestimated area of about 896,368
km? The rainfall in the basin varies from 35 mm/yéarl,000 mm/year with a mean
value of 325 mm/year over the basin. The irrigapotential of the Orange River basin is
25,000 ha in Namibia, 12,500 ha in Lesotho, 352/ South Africa.

Limpopo basin:The Limpopo basin is shared by Botswana, Zimbal®ajth
Africa, and Mozambique and covers an area of alM68{000 krf, over 46% of which
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is in South Africa. This basin is composed of thmpopo River and its tributaries, the
Shashi and Elephant rivers. The rainfall in theirbagnges from 290 mm/year to 1,040
mm/year with a mean of 530 mm/year. The irrigatatential of the Limpopo basin in
South Africa is estimated at 131,500 ha, and 14BJ® in Mozambique. The overall
total irrigation potential for the Limpopo basinrass the four riparian countries is
estimated at 295,500 ha, while the area underiidg at present is about 242,000 ha.

As described above, the major river basins in Aface international river basins,
as they cover more than one country. Some of thesebasins have set an international
framework aiming to governing the management o€rribbasin resources. The next
section describes the major river basin organinaticSub-Saharan Africa.

I nternational River Basin Organizations (RBOs) in Sub-Saharan Africa

The management of river basins described above bemth mainly centralized and

controlled by the government. However, in the past decades, the world experienced
changes in the management of water resources. Tes®es were mainly based on
attempts to replace the centralized managementoagprwith the integrated water
resource management (IWRM) approach. IWRM gainedemeance after the

International Conference on Water and Environmerublin in 1992. One of the main

principles of IWRM is the decentralization of riveasins management through the
creation of river basin organizations.

Additionally, disputes among countries sharing shene basins and the need to
implement development projects at the basin led&@wing IWRM principles motivated
the creation of river basin organizations in forfrcommissions, committees, and other
organizational set-ups. In Africa, these orgamiret have been created at international
and national levels with the following goals: Q¥velopment of management and action
plans, (ii) monitoring water flows, (iii) decisiamaking and procedures for dispute
resolutions, (iv) finance basin activities and détsoperative structures, (v) environment
and sustainable management of basin resources(vgnéngagement of stakeholder
participation. The major internatiorflbasin organizations in Sub-Saharan Africa by
region are described below, and the data usedstitle the basin organizations are from
Rangeley et al. (1994), ANBO, AMCOW, and GTZ (2Q1&)d Oregon State University
(2012).

I nternational RBOs in the Western African region

Gambia River Basin Development Organization (OMVIB)s is an official organization
and economic program that was launched in 1978ataaige Corubal, Gambia, and Geba
River basins and the participant countries are €uiand Guinea BissHu The main
objective of OMVG is to promote socio-economic gregion of its member’s statéBhe
specific objectives of OMVG include development tofdro-power/hydro-electricity,
flood control and relief, irrigation, food securitgs well as infrastructure and socio-
economic development of the member states.

16 National river basin organizations are not desttibere, due to limited dataset covering all SuaSm
countries.

" For the Geba River basin, OMVG includes also Saheg
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Mano River Union (MRU)It is an official organization established on Gxp 3,
1973, and the participating countries are Guineberia, and Sierra Leone. The MRU
aims to manage Mana-Morro basin in order to improxiag standards of participating
countries.

Niger Basin Authority (NBA)The NBA is an official organization established in
1980 to manage Niger River basin. The NBA was doom the former Niger River
Commission (RNC), established in 1964. The parditiig countries are Algeria, Benin,
Burkina Faso, Cameroon, Chad, Guinea, Ivory Cddati, Niger, Nigeria, and Sierra
Leone. The aim of the Niger Basin Authority is toommote cooperation among the
member countries and to ensure integrated developmall fields through development
of its resources. Specifically, the NBA aims to noye water quality, hydro-power/
hydro-electricity, navigation, fishing, flood coatrand relief, economic development,
joint management, irrigation, infrastructure deyehent, as well as technical cooperation
and assistance.

Nigeria-Niger Joint Commission for Co-operation (MI: It is an official
commission established in July 18, 1990, with ajedive to improve equitable sharing
in the development, conservation, and use of twimmon water resources. Specifically,
it serves as the technical body to advise the gowents of the two countries on issues
related to the management of Niger River basinness.

Liptako-Gourma Integrated Authority (Autorite devdppement integre de la
region du Liptako-Gourma— ALG)fhe ALG is an official organization and economic
program that was established in December 3, 19%@ [articipating countries are
Burkina Faso, Mali, and Niger. ALG’s goal is to prote the integrated development of
the Liptako-Gourma region in Volta River basin wahview to improving the living
conditions of the population. The major managemssties of ALG are to improve
hydro-power/hydro-electricity, navigation, fishingconomic development, irrigation,
and infrastructure development.

Organisation pour la Mise en Valeur du bassin ceufle Senegal (OMVS)he
OMVS is an official organization and economic prgrthat was established in March
11, 1972. The participating countries are Mali, Miania, and Senegal. The OMVS was
born from organization of boundary states of theegal River QERS — Organization
des Etats Riverains du Sénégaireated in 1968. The main goal of OMVS is toreee
the development of member countries through sustéeruse of the Senegal River basin.
The main management issues of OMVS are water gualater quantity, hydro-
power/hydro-electricity, navigation, flood contrahd relief, economic development,
joint management, irrigation, infrastructure deyehent, technical cooperation and
assistancé.

International RBOs in the Central African region

International Commission of Congo-Oubangui-SanglRdCQS): This is an official
commission composed of members from some cournh@&sshare the Congo River basin
[Cameroon, Central African Republic, Republic off@o (Brazzaville), and Demaocratic

®The other international river basin organizatiomnd\lest Africa are Volta Basin Initiative (VBI), Vial
Basin Authority (VBA), and National Agency for NigBasin.
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Republic of Congo (Kinshasa)]. This commission wasched in November 6, 1999,
and it has been effectively performing its actestisince November 23, 2003. The main
basin issues addressed by the commission are wa#dity, navigation, flood control,
and relief, as well as infrastructure development.

Lake Chad Basin Commission (LCB@)is an official commission established in
May 22, 1964. The participating countries are Camer Central African Republfig
Chad, Niger, and Nigeria. The LCBC was establidloathanage the basin and to resolve
disputes that might arise over the lake and iteuees. The management issues of the
LCB are water quality, water quantity, navigatidishing, economic development,
irrigation, infrastructure development, technicaloperation and assistance, border
issues, among others.

International RBOs in the Eastern African region

Nile Basin Initiative (NBI):The NBI is an official organization and economiogram
established in 1999. The participating countries Burundi, Central African Republic,
Egypt, Eritrea, Ethiopia, Democratic Republic Con@¢nshasa), Sudan, Tanzania,
Uganda, Kenya, and Rwanda. The NBI was born from Technical Cooperation
Committee for the Promotion of the Development &mdironmental Protection of the
Nile Basin (TECCONILE) established in 1993. The mgoals of NBI are to enhance
partnership, promote economic development, andt figbverty throughout the
sustainable use of basin resources. Its visiomw iachieve sustainable socio-economic
development through the equitable utilization oeNRiver basin resources.

Organization for the Management and DevelopmerthefKagera River Basin
(Portion of Nile Basin)it is an official organization established in Redmy 5, 1978, and
the participating countries are Burundi, RwandajZBaia, and Uganda. The main issues
that have been addressed under this organizatiorhydropower infrastructure
development.

The Permanent Joint Technical Committee (PJTI®)s is an official committee
that was established in 1959. The participatinghtoes are Egypt and Sudan. The main
goals of PJTC are to implement Nile Waters Treatyeg@ment of 1959, signed by the
two countries to jointly manage Nile River watesagarces (mainly water quantity
management).

Lake Victoria Fisheries Organizationit is an official organization and
environmental program established in June 30, 19%% participating countries are
Kenya, Tanzania, and Uganda. The objectives of dtganization are to improve
cooperation among the participating countries intteng regarding Lake Victoria;
harmonize national measures for the sustainabieatibn of the living resources of the
lake; develop and adopt conservation and managemeasures to assure the health of
the lake's ecosystem, and the sustainability divitsg resources. The main management
issues are water quality, fishing, and joint mamagyeat.

The Lake Victoria Basin Commission (LVBG)milar to Lake Victoria Fishery

' The Central African Republic was admitted in 1994 at the same time Sudan was admitted as
observer.
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Organization, it is an official organization thaasvestablished in June 1, 2006, and the
participating countries are Kenya, Tanzania, andridg. The LVBC was born from the
Lake Victoria Development Programme (LVDP), andais is to jointly manage Lake
Victoria resources and mainly water quéfity

I nternational RBOs in the Southern African region

Tripartite Permanent Technical Commission (TPT@):is an official commission
established in February 15, 1991, to manage thentaki River basin. The participant
countries are South Africa, Swaziland, and MozambigThe main objectives of the
TPTC are to jointly manage basin infrastructure eliggment, as well as to perform
technical cooperation and assistance among paaticgpcountries.

Joint Water Commission-Swaziland and South AfriB&/CSSA):t is also an
official commission established in March 13, 199Phe JWCSSA was established as a
technical advisory commission to advise the govemmshof Swaziland and South Africa
on water resources of common interest. The JWGCtisally monitoring the activities of
KOBWA on behalf of the governments of Swaziland &adith Africa.

Komati Basin Water Authority (KOBWAJt is an official organization and
economic program established in 1993 to manage Itkemati River basin. The
participant countries are Mozambique, South Afriaad Swaziland. The purpose of
KOBWA is to implement Phase 1 of the Komati Rivesin development project, which
comprises the design, construction, operation, raathtenance of Driekoppies Dam in
South Africa, and Maguga Dam in Swaziland. Mozambig participating in KOBWA
as a downstream country that can be affected bgrvlatvs from the upstream countries
(South Africa and Swaziland).

Angola Namibian Joint Commission of Cooperation J&R): It is an official
commission established in 1996 to manage KunenerR&sin. The participant countries
are Angola and Namibia. The main objectives of AN&ICC are to jointly manage basin
infrastructure development, as well as to perfoechhical cooperation and assistance
among participating countries.

Limpopo Watercourse Commission (LIMCOM)is an official commission
established in November 1, 2003. The participannties are Botswana, Mozambique,
South Africa, and Zimbabwe. The main objectiveshef LIMCOM are to manage the
Limpopo River basin resources, and facilitate thidding of capacity within the four
countries to manage the water resource.

Limpopo River Basin Commission (LRCgimilar to LIMCOM, it is an official
commission established in 1995, and the participantuntries are Botswana,
Mozambique, South Africa, and Zimbabwe. Differenvoni LIMCOM, under LRC,
institutional arrangement to manage water are ¢ipgran a river-catchment basis, rather
than by national boundaries. The LRC provides gor@piate institutional vehicle to

The other Eastern Africa international basin orgations are Lake Tanganyika Authority, Awash Basin
Water Resources Administration Agency, and Jubab&hd@asin organization.
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guide the development in the Limpopo River basin.

Limpopo Basin Permanent Technical Committee (LBPTIC)is an official
committee that was established in 1986The participating countries are Botswana,
Mozambique, South Africa, and Zimbabwe. The maifjectve of the LBPTC is to
advise the parties on issues regarding the Limpiper basin resources.

Joint Permanent Technical Committee (JPTTHis is an official organization
that was established in 1983 to make recommendationmatters concerning common
interest in the Limpopo River basin. Similar to eth.impopo basin organizations, the
participating countries in JPTC are Botswana, Mdzgoe, South Africa, and
Zimbabwe.

Joint Water Commission Mozambique and South A{dRdCMSA):It is also an
official commission established in 1996. The pgrating countries are Mozambique and
South Africa. The JIWCMSA is mainly playing advisdmctions on technical matters to
the respective governments relating MozambiquetSédtica common rivers basins,
including the Limpopo basin.

The Permanent Okavango River Basin Commission (@At is also an
official commission, established in September ¥4l The participating countries are
Angola, Botswana, and Namibia. The OKACOM is aintedensure that the water
resources of the Okavango River system are managegpropriate and sustainable
ways, and to foster cooperation and coordinatidwéen the three basin states: Angola,
Namibia, and Botswana.

Joint Permanent Water Commission (JPW@):is an official commission
established in November 13, 1990. The participatoogintries are Botswana and
Namibia. The main goal of JPWC is to enhance dnidédtmanagement of the Okavango
River and the Kwando-Chobe-Linyati basins.

Orange-Senqu River Commission (ORASECOM)s an official commission
established in November 3, 2680The participating countries are Botswana, Lesotho
Namibia, and South Africa. The ORASECOM is thetfR8BO to be established in terms
of the SADC Protocol on Shared Watercourse Systeitisthe goal to manage jointly
Orange-Senqu River basin.

Lesotho Highlands Development Authority (LHDA)is an official organization
and economic program established in 1930. Theqyaating countries are Lesotho and
South Africa. Initially, the LHDA was established implement and operate the part of
Lesotho Highlands Water Project (LHWP) that fallghim the borders of Lesotho.
Actually, LDHA has engaged on issues related toewajuantity, hydro-power and
hydro-electricity, economic development, joint mg&aent, and technical cooperation
and assistance.

Lesotho Highlands Water Commission (LHWCTlte LHWC was born with the
signing of the Lesotho Highlands Water Project (LP)reaty by the government of

“The LBPTC did not function during its first ten yeand a second meeting aimed to revitalize it edg
in South Africa in 1995.

22The secretariat of ORASECOM was established in 2003
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Lesotho and of the Republic of South Africa on thetober 24, 1986. In order to
implement LHWP, the Joint Permanent Technical Cossian (JPTC) was established to
represent the two countries. The JPCT was latexmned the Lesotho Highlands Water
Commission (LHWC) with the goal to oversee the LHW&aty.

Permanent Water Commission (PW@)is an official commission established in
1992. The participating countries are Namibia araltls Africa. The PWC was
established to act as a technical adviser to thiepaon matters relating to the
development and utilization of the Orange wateoueses.

Joint Irrigation Authority (JIA): It is an official organization and economic
program that was established in 1992. The particigacountries are Namibia and South
Africa. The main goal of JIA is to administer theisting irrigation scheme along the
riverbanks under the auspices of the PWC.

Zambezi Watercourse Commission (ZAMCOM)is an official commission
created in July 13, 2004. The participating coestrare Angola, Congo, Democratic
Republic of Congo (Kinshasa), Malawi, Mozambiqu&nZania, Botswana, Namibia,
Zambia, and Zimbabwe. The ZAMCOM is composed o&¢horgans: a council of
ministers, a technical committee, and a secrefadraivn from all eight countries. The
secretariat advises member countries on planningjzation, protection, and
conservation issues around the Zambezi River. Tlagommmanagement issues are
mediating disputes among participating countries.

Zambezi River Authority (ZRA)ike ZAMCOM, it is an official organization and
economic program established in 1987. The particigacountries are Zambia and
Zimbabwe. The ZRA council is governed by four mieis (two from Zambia and the
other two from Zimbabwe). ZRA’s mission is to coogtévely manage and develop an
integrated and sustainable management of the ZarRipear water resources in order to
supply quality water, hydrological and environmérg@rvices for the maximum socio-
economic benefits to Zambia, Zimbabwe and the otimemtries sharing the Zambezi
River basin. ZRA’s management issues are wateltguaconomic development, joint
management, technical cooperation and assistance.

2 Another international basin organization in SoumtheAfrica is the Inco-Maputo Watercourse
Commission.

69



Annex 3: Original variables in the dataset and construction of additional

variables

Name of the Variable

Definition

Categories

1.barea area of river basin in square km
2.ptotal total population in the river basin
3.%rural percentage rural population in the river

basin

4.precipation

annual precipitation / rainfall in mm

1=100mm-200mm,

2=300mm-400mm,

3=500mm-600mm,

4=700mm-800mm, 5=900-
100, 6=1000-1100, 7=120(
1300, 8=1400-1500, 9=
1600-1700, 10= 1800-190(
11=2000-2100, 12= 2200
2300, 13=2400-2500, 14=
2600-2700, 15= 2800-290(¢

4.evapotransp

annual evapotranspiration in mm

1mbo@00mm,
2=300mm-400mm,
3=500mm-600mm,
4=700mm-800mm, 5=900-
100, 6=1000-1100, 7=120(
1300, 8=1400-1500, 9=
1600-1700, 10= 1800-190(
11=2000-2100, 12= 2200+
2300, 13=2400-2500, 14=
2600-2700, 15= 2800-290(¢

5.wresources

river basin water resources in million
cubic meters ply

6.countriesshare

number of countries sharing besin

7.iyeadecentr

period over which decentralization
occurred in years

8.iyearrbo year of creation of river basin

9.iobjectwaterconflict water conflict as RBO objeet 0=No, 1=Yes
9.iobjectflood flood control as RBO objective WNo, 1 = Yes
9.iobjectwaterscarcity water scarcity as RBO olpject 0=No, 1=Yes
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9.iobjectothers1,2,3,

other objective

0= n/a,1 Huion,2 =
water resources
management,3 = water
quality,4 = hydropower,5 =
planning,6 = stabilization o
aquifer,7 = conservation,8
water allocation/
distributiion,9 =
development schemes,10
public awareness,11 =
resource evaluation,12 =
maintenance,13 = water
management education,14
hydrological work,15 =
sanitation and water
supply,16 = watershed
conservation,17 = improve
efficiency,18 =
navigation,19 = flood
control,20 = water
scarcity,21 = water
conflicts,22 = water
utilization,23 =
recreation,24 = dam
safety,25 =river
administration

10.ifloodscale

measurement of success against
objectives

1 =0%-19%, 2 = 20%-
39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

10.iwaterscarcescale

measurement of success against
objectives

1 =0%-19%, 2 = 20%-
39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

10.iwaterconflictscale

measurement of success sgain
objectives

1 =0%-19%, 2 = 20%-
39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

10.iotherlscale

measurement of success against
objectives

1 =0%-19%, 2 = 20%-
39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

10.iother2scale

measurement of success against
objectives

1 =0%-19%, 2 = 20%-
39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

11.ibody

governing body of river basin
organization

0 =“N/A",1 = “Federal”,2
= “State Authority”’3 =
“State owned company”,4 1
“Regional Authority”,5 =
“Regional
Board/Council/Committee”
6=3 and 5
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12.igover-body-selct

selection process of goveymiady of
the river basin - Nominated

1=‘N/A’ 2= ‘Federal
Government’ 3= ‘State’ 4=
‘Local Government’ 5=
‘Users

12.igover-body-selct

selection process of goveymiady of
the river basin - Appointed

1=‘N/A’ 2= ‘Federal
Government’ 3= ‘State’ 4=
‘Local Government’ 5=
‘Users

12.igover-body-selct

selection process of goveymiady of
the river basin - Designated

1=‘N/A’ 2= ‘Federal
Government’ 3= ‘State’ 4=
‘Local Government’ 5=
‘Users

14.icreationrbo

method of RBO creation

0 = “N/A5Bottom-
up”,2 = Top-Down

15.iinstdismantled

institutions dismantled in
decentralization process

0 = n/a, 1= Ministry/
Department of Water, 2=
Irrigation Boards, 3=
Regional Water Authority,
4= Local Authority, 5=
River boards, 6=
Administration court, 7=
UDAH

16.iinewinstitution

new institutions that had te treated
in decentralization process

0 = n/a, 1= Ministry/
Department of Water, 2=
Irrigation Boards, 3=
Regional Water Authority,
4= Local Authority, 5=
RBO/ water user
associations/ catchment
council

17.icostdecentinstitutions

cost of the decentréibpaprocess

0 = none, 1=Low, 2=2, 35
4=4, 5=high

18.iforumsyesno

do forums exist for hearing dispute

0=No, 1=Yes

19.iissuesresolved

main types of disputes/isswas th
usually need resolving

0= n/a, 1= water quality,
2=waste disposal, 3=
deforestation, 4=erosion,
5=agricultural practices,
6=basin infrastructure,
7=ground water pollution,
8= floods, 9= water
allocation, 10= Siltation,
11= water use/ legall/illegal
12= All, 13=1-2-5

20.iwaterassociations

degree of involvement of maser
associations

0=n/a,1 = 0%, 2=25%, 3=
50%, 4= 75%, 5= 100%

20.iwaterassociationsyesno

have water user aswemsdieen
established

0=No, 1=Yes

21.itypesinfrustcanal

quantity of canals in theibas
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before

25.indprobbfloods

level of flooding problems before
establishment of RBO

1 = no response,2 = no
problem,3 = some
problem,4 = severe probler

25.indprobbwaterscarcity

level of water scarcitgtpems before
establishment of RBO

1 =noresponse,2 = no
problem,3 = some
problem,4 = severe probler

=

=

25.indprobbenvquality

level of environmental quaproblems
before establishment of RBO

1 =noresponse,2 = no
problem,3 = some
problem,4 = severe problef

=3

25.indprobbwaterconflicts

level of water conflicbplems before
establishment of RBO

1 = no response,2 = no
problem,3 = some
problem,4 = severe problef

=3

25.indprobblanddegrad

level of land degradatiomiems
before establishment of RBO

1 = no response,2 = no
problem,3 = some
problem,4 = severe problef

=3

25.indprobbdevelpissues

level of problems with ttgu@ent
issues before establishment of RBO

1 = no response,2 = no
problem,3 = some
problem,4 = severe probler

=

25.othername

other problems (before and after) th
establishment of RBO

1%

0 = n/a,1 = water mgt issug
and authority crises,2 =
Env. Awareness,3 =
Organization,4 =
Hydropower,5 = Water
Supply,6 = Drought

25.indprobbother

level of other problems before
establishment of RBO

1 = no response,2 = no
problem,3 = some
problem,4 = severe problef

=3

after

25.indprobafloods

level of flooding problems after
establishment of RBO

-1 = situation worsened, O
situation the same, 1 =
situation improved

25.indprobbwaterscarcity

level of water scarcitylpjems after
establishment of RBO

-1 = situation worsened, O
situation the same, 1 =
situation improved

25.indprobbenvquality

level of environmental quaproblems
after establishment of RBO

-1 = situation worsened, 0
situation the same, 1 =
situation improved

25.indprobbwaterconflicts

level of water conflicbplems after
establishment of RBO

-1 = situation worsened, O
situation the same, 1 =
situation improved

25.indprobblanddegrad

level of land degradatiomiems after
establishment of RBO

-1 = situation worsened, O
situation the same, 1 =
situation improved

25.indprobbdevelpissues

level of problems with ¢twaent
issues after establishment of RBO

-1 = situation worsened, 0
situation the same, 1 =
situation improved

73



25.indprobbother

level of other problems after
establishment of RBO

-1 = situation worsened, O
situation the same, 1 =
situation improved

26.iadmblocal

percentage of water administration
decision making at local level before
RBO

1 =0%-19%, 2 = 20%-
39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.iadmbbasin

percentage of water administration
decision making at basin level before
RBO

1 =0%-19%, 2 = 20%-
39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.iadmbstate

percentage of water administration
decision making at state level before
RBO

1 =0%-19%, 2 = 20%-
39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.iadmbgov percentage of water administration | 1 = 0%-19%, 2 = 20%-
decision making at government level | 39%, 3 = 40%-59%, 4 =
RBO 60%-79%, 5 = 80%-100%

26.ifinblocal percentage of infrastructure finarein | 1 = 0%-19%, 2 = 20%-
decision making at the local level 39%, 3 = 40%-59%, 4 =
before RBO 60%-79%, 5 = 80%-100%

26.ifinbbasin percentage of infrastructure finagcin | 1 = 0%-19%, 2 = 20%-

decision making at the basin level
before RBO

39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.ifinbstate

percentage of infrastructure finagcin
decision making at the state level befq
RBO

1 =0%-19%, 2 = 20%-
r89%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.ifinbgov percentage of infrastructure financing 1 = 0%-19%, 2 = 20%-
decision making at the government | 39%, 3 = 40%-59%, 4 =
level before RBO 60%-79%, 5 = 80%-100%

26.ienfblocal percentage of water quality enforceimel = 0%-19%, 2 = 20%-

decision making at the local level
before RBO

39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.ienfbbasin

percentage of water quality enforaen
decision making at the basin level
before RBO

nel = 0%-19%, 2 = 20%-
39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.ienfbstate

percentage of water quality enforren
decision making at the state level befq
RBO

N1 =0%-19%, 2 = 20%-
rg9%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.ienfbgov

percentage of water quality enforcem
decision making at the government
level before RBO

eht= 0%-19%, 2 = 20%-
39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.istdsblocal

percentage of the setting of water
quality standards decision making at |
local level before RBO

1 =0%-19%, 2 = 20%-
h89%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.istdsbbasin

percentage of the setting of water
quality standards decision making at {
basin level before RBO

1 =0%-19%, 2 = 20%-
h89%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%
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26.istdsbstate

percentage of the setting of water
quality standards decision making at {|
state level before RBO

1 =0%-19%, 2 = 20%-
h89%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.istdsbgov

percentage of the setting of water
quality standards decision making at |
government level before RBO

1 =0%-19%, 2 = 20%-
h89%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.iotherblocal26

percentage of decision makingptber
responsibilities at the local level befor
the creation of RBO

1 =0%-19%, 2 = 20%-
£ 39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.iotherbbasin26

percentage of decision makingfioer
responsibilities at the basin level befo
the creation of RBO

1 =0%-19%, 2 = 20%-
[€39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.iotherbstate26

percentage of decision makingthver
responsibilities at the state level befor
the creation of RBO

1 =0%-19%, 2 = 20%-
e39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.iotherbgov26

percentage of decision making fbeio
responsibilities at the government levg
before the creation of RBO

1 =0%-19%, 2 = 20%-
2139%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.iadmalocal

percentage of water administration
decision making at the local level afte
the creation of RBO

1 =0%-19%, 2 = 20%-
[ 39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.iadmabasin

percentage of water administration
decision making at the basin level afte
the creation of RBO

1 =0%-19%, 2 = 20%-
r39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.iadmastate

percentage of water administration
decision making at the state level afte
the creation of RBO

1 =0%-19%, 2 = 20%-
r 39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.iadmagov

percentage of water administration
decision making at the government
level after the creation of RBO

1 =0%-19%, 2 = 20%-
39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.ifinalocal percentage of water administration | 1 = 0%-19%, 2 = 20%-
decision making at the local level aftef 39%, 3 = 40%-59%, 4 =
the creation of RBO 60%-79%, 5 = 80%-100%

26.ifinabasin percentage of infrastructure finagcin | 1 = 0%-19%, 2 = 20%-

decision making at the basin level afte
the creation of RBO

r39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.ifinastate

percentage of infrastructure finagcin
decision making at the state level afte
the creation of RBO

1 =0%-19%, 2 = 20%-
r 39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.ifinagov percentage of infrastructure financind 1 = 0%-19%, 2 = 20%-
decision making at the government | 39%, 3 = 40%-59%, 4 =
level after the creation of RBO 60%-79%, 5 = 80%-100%

26.ienfalocal percentage of water quality enforcemel = 0%-19%, 2 = 20%-

decision making at the local level afte
the creation of RBO

[ 39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%
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26.ienfabasin

percentage of water quality enforggn
decision making at the basin level afte
the creation of RBO

nd = 0%-19%, 2 = 20%-
r39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.ienfastate

percentage of water quality enforeen
decision making at the state level afte
the creation of RBO

nd = 0%-19%, 2 = 20%-
r 39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.ienfagov

percentage of water quality enforcem
decision making at the government
level after the creation of RBO

eht= 0%-19%, 2 = 20%-
39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.istdsalocal

percentage of the setting of water
quality standards decision making at {|
local level after the creation of RBO

1 =0%-19%, 2 = 20%-
h89%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.istdsabasin

percentage of the setting of water
quality standards decision making at |
basin level after the creation of RBO

1 =0%-19%, 2 = 20%-
h89%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.istdsastate

percentage of the setting of water
quality standards decision making at |
state level after the creation of RBO

1 =0%-19%, 2 = 20%-
h89%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.istdsagov

percentage of decision making on
setting of water quality standards at th
government level after creation of RB

1 =0%-19%, 2 = 20%-
€39%, 3 = 40%-59%, 4 =
D60%-79%, 5 = 80%-100%

26.iothername

other responsibilities

1 = Quailhyectives,2 =
O & M,3 = Management,4
= Planning,5 = Water
Supply

26.iotheralocal

percentage of the decision makamg f
other responsibilities at the local level
after the creation of RBO

1 =0%-19%, 2 = 20%-
39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.iotherabasin

percentage of the decision malang f
other responsibilities at the basin leve
after the creation of RBO

1 =0%-19%, 2 = 20%-
39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.iotherastate

percentage of the decision making f
other responsibilities at the state level
after the creation of RBO

1 =0%-19%, 2 = 20%-
39%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

26.iotheragov

percentage of the decision making farl = 0%-19%, 2 = 20%-

other responsibilities at the governme
level after the creation of RBO

nB9%, 3 = 40%-59%, 4 =
60%-79%, 5 = 80%-100%

28.wrmibresponsiblerigths

responsibility for awaiglivater rights
before RBO existence

0 =n/a,1 = Federal,2 =
National Agency,3 =
State/Provincial,4 =
Regional Organization,5 =
National agency,6 = River
Basin Organization
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29.wrmibresponsibleallocation

responsibility forteraallocation
before RBO existence

0 =n/a,1 = Federal,2 =
National Agency,3 =
State/Provincial,4 =
Regional Organization,5 =
Local Government,6 =
River Basin Organization

30.wrmibresponsiblemodfore

responsibility for maagland
forecasting water availability before
RBO existence

0 =n/a,1 = Federal,2 =
National Agency,3 =
State/Provincial,4 =
Regional Organization,5 =
Local Government,6 =
River Basin Organization

31.wrmibresponsiblemonit

responsibility for monitay and
enforcement of water quality before
RBO existence

0 =n/a,1 = Federal,2 =
National Agency,3 =
State/Provincial,4 =
Regional Organization,5 =
Local Government,6 =
River Basin Organization

32.wrmiaresponsibletariff

responsibility for colte tariffs after
RBO existence

0 =n/a,1 = Federal,2 =
National Agency,3 =
State/Provincial,4 =
Regional Organization,5 =
Local Government,6 =
River Basin Organization

27 .wrmibwatertypes

water rights after RBO existence

0 = None,1 = Permanent
Rights,2 = Long-Term use
concession (> 10 yrs),3 =
Short-Term use concessio
(<10 yrs),4 = Permanent
Transferable,5 = Permane
non-transferable

1

nt

28.wrmibresponsiblerigths

responsibility for awagliwater rights
after RBO existence

0 =n/a,1 = Federal,2 =
National Agency,3 =
State/Provincial,4 =
Regional Organization,5
=Local Government,6 =
River Basin Org

29.wrmibresponsibleallocation

responsibility fortesaallocation after
RBO existence

0 =n/a,1 = Federal,2 =
National Agency,3 =
State/Provincial,4 =
Regional Organization,5 =
Local Government,6 =
River Basin Org

30.wrmibresponsiblemodfore

responsibility for maagland
forecasting water availability after RB
existence

0 =n/a,1 = Federal,2 =
DNational Agency,3 =
State/Provincial 4 =
Regional Organization,5 =
Local Government,6 =
River Basin Org
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31.wrmibresponsiblemonit

responsibility for monitay and
enforcement of water quality after RB
existence

0 =n/a,1 = Federal,2 =
DNational Agency,3 =
State/Provincial,4 =
Regional Organization,5 =
Local Government,6 =
River Basin Org

32.wrmiaresponsibletariff

responsibility for colte tariffs after
RBO existence

0 =n/a,1 = Federal,2 =
National Agency,3 =
State/Provincial,4 =
Regional Organization,5 =
Local Government,6 =
River Basin Org

53.part-intl-bsn-treaty river basin part of areimational basintk 0 =No, 1 = Yes

54 flow-var-flact-overtime does water flow in bagiuctuate 0=No, 1=Yes
across the year

55.res-dist-equal-bfor-decentr river resourcestelly distributed 0=No, 1=Yes

56.bfor-ben-2-gov

who benefited most before rbo

= féderal government, 2
= |local leaders, 3=
commercial farmers, 4 =
small farmers

57.res-dist-equal-aftr-decentr

basin resource#aajy distributed
after RBO

0=No,1=Yes

58.ftr-ben-2-gov

who benefited most after rbo

federal government, 2
= |local leaders, 3=
commercial farmers, 4 =
small farmers
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Annex 4: Revised River Basin Organization (RBO) Questionnaire
Dear Survey Respondéfit

This survey is part of a research project thastt@eassess in which way the creation of
River Basin Organizations (RBO) leads to the deedimation of water resources
management to other(lower levels) of decision-mgkirhe research project also tries to
assess in which way the creation of RBOs leads nipraved water resources
management results.

The specific information (in the box below) regaglieach individual basin will be kept
in confidentiality not to allow identification ohé River Basin Organization.

The results of the research effort will be madeliplybavailable and, hopefully, help in
the continent-wide effort to bring about sustaieakihtegrated water resources
management.

If you find you do not have enough space to filt the questionnaire, you can expand the
sections in this Word document or provide anneximgets.

Your collaboration in this effort is highly apprated.

%4 This questionnaire is the result of adaptation eriadhe questionnaire developed by Dinar et 8I0%3.
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1. RIVER BASIN IDENTIFICATION

Basin: Country:

RBO Name:

RBO Address:

~_ i _ann_ [ S I B -

2. DECENTRALIZATION PROCESS

Part A: Laws, Acts and Decr ees

2.1. Has the country developed and enacted wdtdeddaws, decrees, acts, etc. that have
influenced the management of water resources indbatry?1. Yes; 2. No

2.2. If yes in question 2.1., have the local peapletributed to the development of water related
issues (laws, decrees, acts, ett.)Yes; 2. No

2.3. If yes to question 2.2., who was more activerafting the rules?
1. Politicians; 2. Government officials; 3. Traditial structure and local people

4, Other : 5. Other

2.4. How often these rules are broken by the Ipeaple?
1. Never broken; 2. Seldom broken; 3.Regularly enoikd. Not followed at all.

2.5. In your opinion, did the present water lawstdbute to decentralization of water resource
management2. Yes; 2. Nowhy?

2.6. What are the main objectives of the waterilathe country?
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2.7. To date, are those objectives attained?
1. Not at all; 2. 25% attained; 3. 50% attained; %% attained; 5. 100% attained

2.8. Period (years) that the decentralization fgake in the country

Part B: | nstitutions

3.1. What was the Year that the River Basin Orgsitn was created

3.2. What was the type of devolution of the Rivais® Organization Creation?
1. Top-down; 2. Bottom-up; 3. Both

3.3. Who came up with the first idea of forming Riger Basin Organization?

3.4. Who created the River Basin Organizatior@overnment; 2. Private sector; 3.Civil society;
4.Local community; 5.NGOs6. Other

3.5. Have the local people contributed to the dgwment of the River Basin Organizatiah?
Yes; 2. No

3.6. If yes to question 3.15, who was more activereating the River Basin Organization?
1. Politicians; 2. Government officials; 3. Traditial structure and local people
4. Other ; 5. Other

3.7. Can you explain in detail the River Basin @igation creation process?

3.8. Describe the existing organizations that ladokt dismantled in the decentralization process
at national
level
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3.9. Describe the new organizations that had teréated in the decentralization process
including their role and administrative power ie th
country

3.10. What are the existing organizations at rbasin level that had to be dismantled in the
decentralization
process?

3.11. What are the new organizations at river biesiel that had to be created in the
decentralization process?

3.12. What were the costs of creating organizatitugsto decentralization process?
a. None b. Low cost c. Medium cost d. High cost

3.13. In developing the river basin organizatiohatvare the difficulties that have been
encountered in the process if any?

3.14. What are the main objectives of the RiverB&sganization?

1. Flood control; 2. Water scarcity; 3.Water coafti; 4.Assuring water quality; 5. Other
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3.15. To date are those objectives attained?

Flood Control

O N/A

O 1 (0% success)
O 2 (25% success)
O 3 (50% success)
O 4 (75% success)
O 5 (100% success)

Water Scarcity Water Conflicts

O N/A

O 1 (0% success)
0 2 (25% success)
O 3 (50% success)
O 4 (75% success)
O 5 (100% success)

ON/A

O 1 (0% success)
0 2 (25% success)
O 3 (50% success)
O 4 (75% success)
0O 5 (100% success)

Assuring Water Quality Other

ON/A

O 1 (0% success)
0O 2 (25% success)
O 3 (50% success)
O 4 (75% success)
O 5 (100% success)

3.16. Can you please provide the River Basin Omgditin organigram?

ON/A

O 1 (0% success)
0O 2 (25% succeess)
O 3 (50% success)
O 4 (75% success)
O 5 (100% success)

3.17. Explain the roles of each element of the miggam

3.18. Can you please provide the composition oegaing body of the river basin organization

including the type of stakeholders (water usera) they represent as well as the level of

education?

3.19. Explain the process by which the Governing\Baf the River Basin Organization was

selected

Name

Type of water user

Education
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3.20. Does the River Basin Organization have hucagacity to manage water resource at basin
level?1. Yes; 2. No.

3.21. Are there capacity building programs for Rieer Basin Organization’s stakeholdeis?
Yes; 2. Nolf yes, explain the types of capacity buildingifting courses, seminars, study tours,
etc.)

3.22. Explain the laws of the land and decreesgbaérn the River Basin Organization. Please
provide your answer using chronological
order.

Part C: Finance

3.23. Do you measure your basin’s revenuesfes; 2. No If no, please go to question 3.26.

3.24. If yes in question 3.23, please indicatebédgin’s yearly revenues and the basin population
in the past five years.

Year Revenues River Basin Population

2010

2009

2008

2007

2006
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3.25. What is the value of the river basin’s revenhby sector?

Sectors Revenues

Agriculture

Forestry

Industry

Other (name )

Other (name )

3.26. What is the value of water Tariffs for diffat water users (if possible provide rates for
various major users):

Water Users Water tariffs

Irrigation

Industry

Domestic

Other

Other

Other

Other

85




3.27. Can you indicate the percentage of usersipasiriffs for the different water users?
Indicate in table below using the following choicégpercentage of water users paying tariffs:
Not applicable; 2. 0%; 3.25%; 4.50%; 5. 75%; 60%Q

User group Percentage who pay

Irrigation

Industry

Domestic

Other

Other

Other

Other

3.28. Which percentage of the tariff payments stayle basin and which percentage goes to
other destinations? Which destinations?

3.28a. Percentage of tariffs staying in the BakimNot applicable; 2. 0%; 3.25%; 4.50%; 5.75%;
6. 100%.

3.28b.Percentage of tariffs going to other Desitmat 1. Not applicable; 2. 0%;
3. 25%; 4.50%; 5.75%; 6.100%.

3.28c.What are the destinations of water tariff

3.29. Extent/activities of private sector involvarha basin investments (e.g. water supply,
water treatment, reservoir construction, basirasthucture maintenance): Percent Private
Involvement: 1. Nt applicable 2. 0% 3.25% 4. 50%
5.75% 6.100%

3.30. What is the annual budget of the river basganization?
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3.31. What are the major sources and their corntobdor the annual budget?

Sources Percentage (0-100%)

Government

Private sector (name )

NGOs (name )

Stakeholders at River Basin

Other (name )

Other (name )

3.32. What is the distribution of the annual budggiercentage among different activities at
River Basin?

Activities Percentage (0-100%)

Investment

Development

Water quality

Capacity building and meetings

Other (name )

Other (name )

3.33. Does the River Basin Organization have tleessary authority/independence in managing
water resourcesP. Yes; 2. No.
Why

3.34. Are some of the decisions made by the RiasirBOrganization delayed by the
government?. Yes; 2. No
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3.35. If yes to question 3.34, how do you rateitiqgact of these delays on service delivety?
None; 2. Moderate; 3. Severe

Part D: Information sharing

3.36. How often the River Basin Organization catld meeting®. Never; 2. When need rise; 3.
Twice a year; 4.Quarterly; 5.Monthly6. Other

3.37. Can you rate the participation of stakehald¢ithe meeting? Percentage of members
attending the meeting (0-100%)

3.38. What types of issues are frequently discussdtiese meeting$?Politics and non water
issues; 2. Some water issues; 3. Purely importatemissues4. Other X
5. Other

3.39. What is the percentage of time allocatechthef the following issues at these meetings?

Meeting issue Percentage(%)

1. Politics and non water issues

2. Some water issues

3. Purely important water issues

3.40. What are the other forms of information shguamong stakeholders (annual reports,
websites, radio, etc.) and explain their effecte&nin communicating to all stakeholders

Part E: Disputes and their Resolution

3.41. Are there forums to hear disputes, how manayvehich
ones?

3.42. What are the main types of disputes/issues that usually need to be
resolved?

3.43. How often these conflicts risé?Never; 2. Rarely; 3.0ften; 4.Very often.
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3.44. What are the challenges faced by the RiveirBarganization in resolving the
conflicts?

4. DECENTRALIZATION PERFORMANCE

4.1. Indicators of problems before and after esthisient of the RBO. Please check all that apply

in the table bellow for each water resource probdmiver basin before and after de
establishment of RBO using the following choiced\a response; 2. No problem;
3. Some problem; 4. Severe problem

Water resource problem at the River basin Before

After

Water scarcity

Floods

Environmental quality

Land degradation (erosion, salinity, etc.)

Water conflicts (water allocation, etc.)

Water storage

River ecology

Other (specify)

Other (specify)

4.2. Describe the major water resource problems at the river basin before and after the
decentralization process in terms of occurrence and
consequences.
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4.3. Responsibilities for decision makibhefore andafter the creation of the RBO. Please
indicate the share of decision making of diffedentls of governance (municipal, basin,
provincial and national) for the areas (water adstiation, etc.) indicated in table beldefore
andafter the establishment of RBO using the following chsioéshare (in %) in decision
making: 1. Not applicable; 2. 0%; 3.25%; 4. 50%; 5. 75%@. 100%

Responsibility Before the creation of the RBO After the creation of the RBO
for:
% atlocal | %at | % at % at | % atlocal | % at % at % at
level Basin | state/ |nationa| level (e.g |Basin state/provincie
(e.g level | provin- | gov. |municipality) level | gov. level |national
municipality) cial gov.| level gov.
level level
Water

Administration

Infrastructure
Financing

Water quality
enforcement
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Setting water
quality
standards

Other (please
explain)
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4.4, Water Resource Management Instruments: Contiparstuatiorbefor e andafter the existence of the RBO:

Existence of water right types (e.qg.

Before RBO

concessions, permanent rights, short-tefr O None

rights qualitative or quantitative):

Who is responsible for awarding water
rights:

O Permanent Rights
O Long-Term Use Concession (more than 10 years)
O Short-Term Use Concession (less than 10 years)

O Permanent Transferable
O Permanent Non-Transferable

Other:

O N/A

O Federal

O State/Provincial

O Local Government

O Regional Organization
O National Agency

O River Basin Organization
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After RBO

O None

O Permanent Rights

O Long-Term Use Concession (more than 10 years)
O Short-Term Use Concession (less than 10 years)
O Permanent Transferable

O Permanent Non-Transferable

Other:

O N/A

O Federal

O State/Provincial

O Local Government

O Regional Organization

O National Agency

O River Basin Organization



Other:

Other:

Who is responsible for water allocation?

O N/A

O Federal

O State/Provincial

O Local Government

O Regional Organization

O National Agency

O River Basin Organization

Other:

ON/A

O Federal

O State/Provincial

O Local Government

O Regional Organization
O National Agency

O River Basin Organization

Other:
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Who is responsible for modeling and
forecasting water availability?

Who is responsible for monitoring and
enforcement of water quality?

ON/A

O Federal

O State/Provincial

O Local Government

O Regional Organization
O National Agency

O River Basin Organization

Other:

ON/A

O Federal

O State/Provincial

O Local Government

O Regional Organization
O National Agency

O River Basin Organization
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O N/A

O Federal

O State/Provincial

O Local Government

O Regional Organization

O National Agency

O River Basin Organization

Other:

O N/A

O Federal

O State/Provincial

O Local Government

O Regional Organization
O National Agency

O River Basin Organization



Other: Other:
Who is responsible for collecting tariffs?
O N/A O N/A
O Federal O Federal

O State/Provincial

O Local Government

O Regional Organization

O National Agency

O River Basin Organization

Other:

O State/Provincial

O Local Government

O Regional Organization

O National Agency

O River Basin Organization

Other:
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4.5. Describe the reduction in loss of productiod productivity due to water scarcity or
flooding befor e andafter the decentralization
process?

4.6. Quantify and describe disputes regarding waltecation or water qualitgefor e andafter
the creation of the River Basin Organization

5.BASINSCOMPARISONS

5.1. In your opinion, are there some charactedstlout this river basin that make it different
from other basins in the countr§?Yes; 2. No

5.2. If yes in question 5.1, what are these charistics and can you please mention the
strengths and weaknesses of these characteristics?

Strengths:

Weaknesses:

5.3. Is the river basin in question part of anrimétional basin that is subject to an existing
treaty or an international RBO? 1. Yes; 2. No

5.4. In your opinion does the water flow in theibdsghly fluctuate across years? 1. Yes; 2. No

5.5. In your opinion does the river basin resoutggformly distributed before the
decentralization process? 1. Yes; 2. No

5.6. If no in question 5.5, who benefited more fnover basin resources before the
decentralization process? 1. Government, 2. Leealers, 3. Commercial Farmers; 4.
Smallholder farmers, 5. Other

5.7. In your opinion does the river basin resoutgg®rmly distributed after the
decentralization process? 1. Yes; 2. No

5.8. If no in question 5.7, who benefited more fraver basin resources after the
decentralization process? 1. Government, 2. Ueealers, 3. Commercial Farmers; 4.
Smallholder farmers, 5. Other

5.9. Any comments clarifications including annexeakterial you think may be of value?
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Tables

Table 1. Studied variables and their derived impattdecentralization process and
performance in the three studied catchments

Variables Possibleimpact on decentralization process and
performance
Mzingwane Inkomati Limpopo

(Zimbabwe) (South Africa) | (Mozambique)

Contextual factors & initial conditions

Level of economic development vye A vy

Distribution of resources among basin v v v
stakeholders

Stakeholders managerial skills A AV v
Characteristics of decentralization

process

Composition of catchment boards & vy A AV

degree of stakeholders participation

Stakeholders involvement in v A v
decentralization process

Type of devolution of the v A v
decentralization process

Central government/basin-level
relationships and capacities

Source of river basin budget AY v NA
Percentage of water tariffs remaining at AV vy vy
the basin

Level of management authority given to AV NA v
basin stakeholders

Configuration of basin-level
institutional arrangements

Presence of basin-level governance A A A
institutions

Information sharing AY AV A
Mechanism for conflict resolution AY A v

®Notes: A A = highly positive impact; A = positive impact; ¥ ¥ = highly negative impact; ¥
= negative impactA ¥ = contrasted impact.
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Table 2. Decentralization performance accordingespondents in the

three studied

catchments

Decentralization performance Mzingwane Inkomati Limpopo
(Zimbabwe) (South Africa) | (Mozambique)

Level of accomplishment of river basin AV AY v

objectives

Improvement of problems related to river AY AY v

basin stressed resources after

decentralization

Introduction of water permits A A A

®Notes: A A = very good performance; A = good performance; ¥ ¥ = very bad performance;
V = bad performance; A ¥ = contrasted performance.

Table 3. Decentralization process

Dependent Var. | WUAs I nvolvement RBO Created Institutions
Dismantled

Budget per Capita NI NI NI
Creation Bottom-Up + + +
Disputes over allocation - + NI
Governing Body NI NI NI
International Treaty + + +
Political Cost + + +
Relative water scarcity NI + +
Share of surface water NI NI +
Water flow fluctuates NI NI +
WUA Involvement NI NI NI
Years Decentralization - NI NI

NI=Not included
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Table 4. Decentralization performance

Dependent Var.
Success over Objectives | Problems after Decentralization

Independent Var.
Budget Per Capita NI +
Creation Bottom-Up +
Disputes over Allocation NI NI
Governing Body + NI
Institutions Dismantled NI NI
International Treaty + NI
Political Cost - -
RBO Created NI NI
Relative Water Scarcity NI NI
Share of SW +/- NI
Water Flow Fluctuates - NI
WUA Involvement NI NI
Years Decentralization + NI

NI=Not included
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Table 5. Initial set of identified river basinsS$A by region.

Region Number of reported river basins
Southern Africa 34
West Africa 30
Central Africa 14
East Africa 21
Total 99

Source: ANBOAMCOW and GTZ, 2012.

Table 6. List of identified river basins in Sub-8sm Africa

Number | River basin | Country
Southern Africa

1 Berg South Africa

2 Cuanza Angola

3 Cuvelai/Etosha Namibia, Angola

4 Fish Namibia

5 Groot South Africa

6 Ihosy Madagascar

7 Kafue Zambia

8 Inkomati South Africa, Swaziland, Mozambique

9 Kuiseb Namibia

10 Kunene Angola (as Cunene), Namibia, Botswana

11 Kwando Namibia

12 Limpopo Mozambique, South Africa, Zimbabwe, 8eotna

13 Buzi Mozambique, Zimbabwe

14 Luangwa Zambia

15 Licungo Mozambique

16 Ligonha Mozambique

17 Lurio Mozambique

18 Messalo Mozambique

19 Mangoky Madagascar

20 Mania Madagascar

21 Maputo/Usutu/Pangola South Africa, Swaziland z&éobique

22 Molopo Botswana, South Africa

23 Okavango, Botswana, Angola, Namibia

24 Onilahy Madagascar

25 Orange South Africa, Namibia, Lesotho,

26 Pungwe Mozambique, Zimbabwe

27 Shangani Zimbabwe

28 Tugela South Africa

29 Vaal South Africa

30 Zambezi Angola, _Zambia, Namibia, Zimbabwe,
Mozambique

31 Savi/Sabi Mozambique, Zimbabwe

32 Rovuma Mozambique, Tanzania, Malawi

33 Umbeluzi Mozambique, Swaziland

34 ReVive Zambia, Namibia, Zimbabwe
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Table 6 — Cont.
Number River basin Country
Central West Africa
1 Bandama Céte d'lvoire
2 Cavally Liberia, Cote d'lvoire
3 Cestos Liberia, Cote d'lvoire
4 Komoe Céte d'lvoire, Burkina Faso, Ghana, Mali
5 Gambia Gambia, Senegal, Guinea
6 Niger Nigeria, Benin, Niger, Mali, Guinea
7 Oueme Benin
8 Saint Paul Liberia
9 Sanaga Cameroon
10 Akpa Cameroon
11 Atui Mauritania, Western Sahara
12 Sankarani Mali
13 Sassandra Céte d'lvoire, Guinea
14 Tano Ghana, Céte d'lvoire
15 Corubal Guinea, Guinea Bissau
16 Senegal Mauritania, Mali, Senegal
17 St. Jone (Africa) Liberia, Guinea
18 Geba Guinea-Bissau, Senegal, Guinea
19 Great Scarcies Guinea, Sierra Leone
20 Little Scarcies Sierra Leone, Guinea
21 Loffa Liberia, Guinea
22 Mana-Morro Liberia, Siera Leone
23 Mbe Gabone, Equatoria Guinea
24 Moa Sierra Leone, Guinea
25 Mono Togo, Benin
26 Volta Ghana, Burkina Faso
27 Bia Céte d'lvoire, Ghana
28 Cross Nigeria, Cameroon
29 Utamboni Gabon, Equatorial Guinea
30 Benue Nigeria
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Table 6 — Cont.

Number | River basin | Country
Central Africa
1 Logone - Chari (Central African Republic)
2 Kwango Congo
3 Kasai Congo
4 Lualaba Congo
S Lomami Congo
6 Chiloango Democratic Republic of the Congo
7 Uele - Ubangi Democratic Republic of the Congo
8 Mbomou - Ubangi - Democratic Republic of the Congo
9 Gabon
10 Kouilou-Niari Congo
11 Mbini/Benito Equatorial Guinea
12 Ntem Equatorial Guinea, Cameroon, Gabon
13 Nyanga Gabon
14 Ogooué Gabon
East Africa
1 Awash Ethiopia, Djibouti, Somalia
2 Jubba Somalia
3 Dawa Ethiopia
4 Gebele Ethiopia
S Kerio Kenya
6 Lotagipi Swamp Kenya, Sudan
7 Baraka Eritrea, Sudan
8 Gash Eritrea, Sudan, Etiopia
9 Lake Natron Tanzania, Republic of Kenya
10 Lake Turkana Ethiopia, Kenya
11 Umba Tanzania, Republic of Kenya
12 Mara Kenya, Tanzania
13 Omo Ethiopia
14 Nile Sudan, Ethiopia
15 Lake Chad Chad, Niger
16 Atbarah Sudan, Ethiopia
17 Blue Nile Sudan, Ethiopia
18 Didessa R Ethiopia
19 Mountain Nile Sudan
20 Bahr el Zeraf Sudan
21 | white Nile Sudan
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Table 7. Distribution of decentralization effontsvarious regions of SSA

Country

Basinswith

decentralization

undertaken

Basinswith
decentralization in
progress

Basinswith no
decentralization

Basin with no
infor mation about
decentralization

Southern Africa Region

Angola

Botswana

Lesotho

=
4
1

Madagascar

Mozambiqué®

13

Namibia

10

South Africa

17

Swaziland

Zambia

Zimbabwe

Subtotal

29

19

West Africa Region

Ivory Coast

[EnY

Benin

A

Liberia

Cameroon

Ghana

Guinée

Mali

Mauritania

Nigeria

Senegal

Subtotal

Central African Republic

DR Congo

Equatorial Guinea

Gabon

Subtotal

0

H
=y
OONI—‘";HBH = =

East Africa Region

Ethiopia

Kenya

5

Malawi

Sudan

Tanzania

Uganda

[EEY

Subtotal

5

Central Africa Region

Central African Republic

Democratic Republic
Congo

Equatorial Guinea

Gabon

Subtotal

0

Total

32

Source: Modified from PEGASYS (2013).

“Mozambican respondents to our survey indicated R®s in that country are established. Compared
to the level of development of the RBOs of otheridsn countries, it would probably be more corttect
put Mozambican RBOs in the second column, whereemdécentralization process is “in progress”.
However, to reflect precisely the survey results, decided to leave the Mozambican RBOs in the first
column.
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Table 8. Details about the basins included in oaysis

Basinswith Basinswith Basins Names of basins
decentralization | decentralization in included
undertaken in progress Sample
. Limpopo, Inkomati,
Mozambique 13 5 Buzi, Save, Pungwe
Kenya 5 1 Lake Victoria
Breede-Overberg,
Incomati,
Olifants/Letaba,
South Africa 2 17 10 | Middle Vaal, Upper
Orange, Crocodile,
Usuthu, Thukela,
Mvoti, Limpopo
Swaziland 1 2 2 Komati, Usuthu

Gwayi, Limpopo,
Zimbabwe 7 6 Save, Sanyati,
Manyame, Mazowe,

Rufuji, Wami/Ruvu,

Tanzania 9 3 :
Internal Drainage

Total in sample 30 26 27

Total in region

(Table 2) 30 36 N/A N/A

Note: While some similar basin names can be foundifferent countries, each represent a
different RBO, with no physical or institutionat@naction between these RBOs.
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Table 9. The final RBOs included in the analysis

River basin organization Country
Lake Victoria Kenya
AraSul Limpopo Mozambique
Ara Centro Buzi Mozambique
AraCentorPungue Mozambique
Ara Centro Save Mozambique
AraSullnkomati Mozambique
Komati River Basin Authority Swaziland
Usuthu River Basin Authority Swaziland
Breede Overberg Catchment Management Agency SdutteA
InkomatiUsuthu Catchment Management Agency Soutltéf
Crocodile West Marico Proto Catchment Managemer@niy South Africa
Upper Orange Proto Catchment Management Agency h@duta
Mvoti to Umzimkulu Proto Catchment Management Agenc South Africa
Middle Vaal Proto Catchment Management Agency Sdifitica
Tukela Proto Catchment Management Agency Soutltéfri
Usutu to Mhaltuze Proto Catchment Management Agency South Africa
Olifants Proto Catchment Management Agency Soutfcéf
Limpopo Proto Catchment Management Agency Soutlcéfr
Rufiji Basin Water Board Tanzania
WamiRuvu Basin Water Board Tanzania
Internal Drainage Basin Water Board Tanzania
Gwayi Catchment Council Zimbabwe
Manyame Catchment Council Zimbabwe
Mazowe Catchment Council Zimbabwe
Mzingwana Catchment Council Zimbabwe
Sanyati Catchment Council Zimbabwe
Save Catchment Council Zimbabwe

Source: PEGASYS (2013:33).
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Table 10. Descriptive statistics of variables in@d in the analysis

Variable Obs Mean Std. Dev. | Min M ax
River basin part of an international basin 25 0.68 0.4760 0 1
gze;e\g?ter flow in basin fluctuates across o5 0.76 0.4358 0 1
River basin resources equitably distributed 25 0.16 0.3741 0 1
Budget percapita 17 6.6131 15.7686 0.1785 66.4250
Forum to solve dispute 23 1.0869 0.4170 0 2
Governing Body 22 4 1.661 1 6
Method of Creation 27 1.5925 0.5007 1 2
Creation Bottom-Up 27 0.4074 0.5007 0 1
Creation Top-Down 27 0.5925 0.5007 0 1
Existence of political cost 25 3.56 1.3868 0 5
Relative water scarcity 17 0.5230 0.3308 0.0864 15
Share surface water 23 4.4781 0.9472 1 5
Water Users Association involvement 24 1.6666 1.007 1 5
Year of creation 18 1999 7.3163 1979 2009
Years of decentralization 23 9.4782 6.4938 2 3(
RBO created 25 0.800 0.4082 0 1
Institutions dismantled 17 0.5882 0.507p 0 1
Disputes over quality 23 0.5217 0.510f 0 1
Disputes over allocation 23 0.3478 0.4869 0 1
sg‘r’igﬁgs before decentralization (PC | 15 | 5 41009| 0.9482| -2.36902.4236
\F/’arl?iglbelren)s after the decentralization (PC 10 -1.346-08 09765 -1.18721.3384
Success over objectives (redefined) 16 5.4375 0672 3 9
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Table 11. Decision making in water management abwa levels before and after

decentralization

fek

Activity Before After t-Statistic
Water Administration
Local 2.235 2.692 0.8785
Basin 1.611 3.733 6.0498***
State 2.875 3.125 0.3369
Central Government 3.950 2.533 -2.7947*
Infrastructure Financing
Local 1.917 2.400 0.9659
Basin 1.286 2.714 2.4019**
State 3.222 3.125 -0.1453
Central Government 4.714 4.667 -0.1166
Water Quality Enforcement
Local 1.500 1.800 0.7069
Basin 1.529 3.273 3.7063***
State 2.750 2.500 -0.4229
Central Government 4.000 3.286 -1.8609*
Setting Water Quality Standards
Local 1.200 1.000 -0.5311
Basin 1.333 2.333 2.3094**
State 2.083 2.714 0.9073
Central Government 4.600 4571 -0.1031

Note: **p < 0.01; *p < 05; *p < 0.10.
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Table 12. Changes in severity of various water rgameent issue between before and
after decentralization

Problem Item Before After t-Statistic
Floods 0.9545 0.7222 1.5396+
Water Scarcity 1.0952 0.4705 3.6246***
Environmental Quality 1.1052 0.2666 3.5794***
Water Conflicts 1.3888 0.2666 4.5825***
Land Degradation 1.0500 0.7500 1.6771*
Development Issues 1.3333 0.6153 3.5257**

Note: **p < 0.01; **p < 0.05; *p < 0.10; +p < 0.1%e included also coefficients with level of
significance of 15 percent to accommodate resh#s are influenced by the small number of
observations.
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Table 13. Estimated features of the decentralingtrocess

Estimation OLS oLS LPM LPM LPM
procedure
Explanatory WUASs WUASs RBO RBO Institutions
Variable Involvement| Involvement Created Created Dismantled
N 1.10711 1.10686| 0.4717735| 0.5731967 0.2062154
Political Cost
(4.41)*** (5.00)*** (3.32)* (4.79)**= (4.04)**
Creation -1.033681 -1.108916| -0.249556 | -0.307502 -0.085916
Bottom-Up (2.19)* (2.61)* | (3.36)** (4.90)*+* (7.99)**
Years -0.367126 -0.363617
Decentralization (5.11)% (5.73)**+
Disputes over -1.030815 -0.846964| 0.4499993 | 0.7309282
allocation (2.23)* (1.98)* | (3.22)* (4.67)%
scarcity (3.16)* (4.84)**= (14.08)***
Share of surface 0.1589505
water (13.30)***
International 0.7457297 0.2751419 0.1759502
Treaty (1.78)+ (1.99)+ (5.20)**
Water flow 0.7785227
fluctuates (11.71)%*
1.67017 1.063595| 0.8078305 | 0.5119992 -0.789900
Constant
3.03 (1.75)+| (2.97)** (2.15)* (9.10)**
Number of obs 16 14 11 10 9
F-test 7.42 6.83 5.18 8.4 285.08
Prob> F 0.0034 0.0091 0.0377 0.0302 0.0035
R-squared 0.7295 0.8103 0.7754 0.9131 0.9988
Adj R-squared 0.631p 0.6918 0.6257 0.8045 0.9953

Note: Absolute value of t-statistics in parenthesisignificant at 15%,* significant at 10%, **
significant at 5% , *** significant at 1%.
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Table 14. Estimated decentralization performanceéons

Estimation

oLS oLS OoLS OoLS
procedure
Dependent Success over| Success over| Successover| Problems after
Variable Objectives Objectives Objectives Decentralization
water (3.39)** (10.37)*** (9.74)**+
Years 0.1928462 0.1395445 0.1450607
Decentralization (3.18)** (6.31)%+* (6.21)**
N -1.104221 -1.019237 -1.009395 -1.071558
Political Cost
(7.38)*** (20.25)*** (16.80)*** (8.50)***
_ 0.9838797 0.954158 0.9483496
Governing Body
(6.18)*** (18.72)*** (15.83)***
Creation Bottom- 7.296772
Up (8.04)***
Capita (7.79)%
Water Flow -0.108023
Fluctuates (0.75)
International -0.012094
Treaty (0.10)
1.608739 2.123604 1.96945 -3.63149
Constant
(1.2) (4.37)* (4.02)** (5.31)***
Number of obs 10 9 9 7
F-test 33.71 276.39 233.62 26.84
Prob> F 0.0008 0.0003 0.0004 0.0114
R-squared 0.9642 0.9978 0.9974 0.9641
Adj R-squared 0.9356 0.9942 0.9932 0.9282

Note: Absolute value of t-statistics in parenthesisignificant at 15%,* significant at 10%, **
significant at 5% , *** significant at 1%.
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Figure 1 Geographical location of the interviewesid®
Source: Adapted from DNTF data, 2011
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Figure 2 Major River Basins in Sub-Saharan Africa
Source: Adapted from DNTF data, 2011
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