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ABSTRACT

Lake Victoria Basin is a transboundary natural resource shared by five East African Community
countries. The Basin experiences unsustainable water resource utilization and management which creates
conflicts among the users. This objective of this study was to examine the contribution of transboundary water
governance systems in managing the water conflicts in the Basin. Qualitative data were collected through
interviews and focused group discussions where respondents were clustered and purposively selected while
quantitative data were collected through questionnaires and analyzed using SPSS. Lake Victoria Basin
Governance Performance Composite Index was also used to assess the effectiveness of governance systems in
the Basin. The study findings revealed that: transboundary water governance systems with participation,
integration, legal frameworks, collaboration, equity and adaptability, all with P < 0.05 negatively and
significantly influence the causes of conflicts and water management challenges; integration (20%) and equity
(19%) contribute highly to the model; and both adaptive and integrative water governance systems are less
effective with a score of 34% and 35% respectively. The study concludes that the current management systems
require an adaptive and integrative governance system. The study recommends harmonization of regional laws
and policies governing the Basin and involvement of local communities in decision making.
© 2021 International Formulae Group. All rights reserved.
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INTRODUCTION

Transboundary watersheds are the
water resources which cross two or more
countries and they include rivers, lakes and
aquifers. Over 276 international watersheds
worldwide transcend through different national
boundaries covering almost half of the earth’s
land surface (UN Water, 2013; Choudhury and
Islam, 2015; UNESCO, 2013; and UNECE,
2015). The transboundary water resources are
essential for socio-economic developments for
the riparian countries however; they have
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continued to be endangered by a multiplicity of
complexities and crises (Earle and Neal, 2017;
Paisley and Henshaw, 2013). A large humber
of authors and international organizations point
out that “the water crisis of the 21st century is,
in many ways, a crisis of governance”. They
argue that the crisis is rooted in power, poverty,
poor resource utilization and management and
unequitable distribution but not the physical
water resources availability (UN-Water, 2013;
Jacobsen et al., 2013; World Bank, 2013; De-
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Stefano et al., 2014; OECD, 2015; Akhmouch
etal., 2017).

The rich ecosystems in the watersheds
have attracted a diversity of people who live
and derive their livelihood in the shared water
Basins. Over 40% of the world’s population
depends on these international watersheds for
agriculture, fishing, transport, hydropower
generation, wildlife, and mining and among
others (Jagerskog, 2013; OECD, 2015). The
significance of the water resources,
notwithstanding, the rapid population growth
accompanied by unregulated human activities
on the transboundary water resources have
threatened the sustainability of the resources. A
combination of social, economic and
ecological issues have continued to be a major
challenge in the management of shared water
resources causing high demand for water
resources leading to an increased competition
resulting into conflicts over the utilization of
the scarce resources (Munia et al., 2016;
Moore, 2013). Rojas and Iza (2011) argue that
to mitigate the consequences of human
activities on the water resources requires an
effective and efficient management system for
sustainable and equitable utilization of the
water resources.

Despite the Lake Victoria Basin’s
economic potential, the Basin is under threat by
a host of social, economic, political and
environmental challenges which affect the
sustainable utilization and management of the
water resources in the Basin. Among the major
issues are: half of its population is living in
absolute poverty (living on income less than a
dollar per day) and mainly relies on subsistence
production. Poverty is further aggravated by
the rapid population growth and the high level
of illiteracy in the Basin (LVBC, 2015). Again
due to the high population, the land is highly
fragmented and the women, who are the
productive group, have less access to
productive land for cultivating. Relatedly, there
is a lot of migration to the Basin which has seen
high rate of refugees’ influx to the Basin and
this has exacerbated insecurity and
unemployment (Were, 2016; LVBC, 2015;
Ogello et al., 2013).
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Similarly, the rapid population growth
has intensely put pressure on these natural
resources through human activities such as
over fishing, pollution, poor methods of
agriculture which is the main cause of
degradation. In the Basin, there are poor and
inadequate healthy services where HIV/AIDS
is rampant and the mortality rate is too high
where mostly a big number of people die due
to water bone diseases such as Bilharzia,
Tuberculosis, Cholera and Malaria (LVBC,
2011; LVBC, 2015). In addition, according to
GWP-EAC (2015) and AU-IBAR (2016), the
Basin is faced with governance challenges that
need immediate intervention and they include
un-harmonized laws and regulatory standards;
low compliance to joint water resource laws
and regulations and inadequate enforcement.

The other management issues that
threaten the Basin are: inadequate institutional
and human capacities to formulate and
implement  programs; limited effective
involvement  of  stakeholders in the
management process; inadequate governance
mechanisms that have limited provisions for
enforcement; lack of awareness and ownership
at community level and limited information
about transboundary ecosystem management
among others (UNECA, 2016; Were et al.,
2013; Lalika et al., 2015). In addition, the
pollution from the unplanned urbanization in
form of chemicals, waste water, sewage and
rubbish discharge into the lake especially from
the major towns of Jinja, Mwanza, Kisumu and
Kampala-Entebbe has continuously affected
the lake (Ogello et al., 2013; LVBC, 2011).
Furthermore, the high level of degradation in
the Basin both in the lake and the catchment
has caused conflicts over the water resource
usage (UNECA, 2016; AU-IBAR, 2016;
GWP-EAC, 2015).

As observed by Bigas (2012), the poor
state of the shared transboundary ecosystems is
a manifestation of the lack of effective
governance for the sustainable utilisation and
management of the world’s water resources. TO
address these challenges and to ensure
equitable and sustainable utilization and
management of transboundary water resources,
there is a need for good governance and
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management across all levels of governing
institutions and engagement of all stakeholders
in riparian countries (Akamani and Wilson,
2011).

Despite the establishment of LVBC and
LVFO as EAC institutions by the EAC treaty
through the LVB Protocol to manage the
resources of Lake Victoria, the Basin has
continued to experience water conflicts and
other social, economic and political challenges
which many scholars have attributed to poor
governance system in the Basin (AU-IBAR,
2016; De- Stefano et al., 2014; OECD, 2015;
Akhmouch et al., 2017).

The management challenges
notwithstanding, Atieno (2014); LVBC
(2011); Were, (2016) note that the Lake
Victoria transboundary waters are susceptible
to both intra and inter-conflicts arising from
poor utilization and competition for the scarce
water resources. Okurut and Weggoro (2011)
suggest that water conflicts which emanate
from management challenges could be
addressed by effective water governance
through institutional frameworks which can
ensure proper utilization and management of
resources. The objective of this study was to
examine the effectiveness of transboundary
water governance practices in managing the
water conflicts and other social, economic and
political challenges in the Lake Victoria Basin.

MATERIALS AND METHODS
Lake Victoria Basin

Lake Victoria Basin has a catchment
area of 194,200 km (Table 1) that stretches
further to two additional countries (Figure 1);
Rwanda and Burundi in various proportions:
Tanzania (44%), Kenya (22%), Uganda (16%),
Rwanda (11%) and Burundi (7%)
(Mwiturubani, 2010; UNECA, 2016). The
dimensions of Lake Victoria stretch 400 km
from North to South and 240 km from West to
East. It strides the equator between latitude 00°,
30°N and 3, 12’S and from West to East
between longitude 31037’ and 34053E (Ogello
et al., 2013; Mabikke, 2014). It is situated on
an altitude of 1,134 meters above sea level
which gives it unique features that are different
from other similar lakes.
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The study applied mixed methods
approach where a combination of both
qualitative and quantitative approaches to
examine the governance and management
systems of the Lake Victoria Basin were used.
The researcher opted to use mixed method
because of its usefulness as highlighted by
Strauss and Corbin (1990), which includes the
validation of findings through triangulation
and a deeper, broader and more illustrative
description of phenomena. This approach
enables the use of both qualitative and
quantitative data collection and analysis
techniques in answering research questions.
Each approach synergizes the other to be more
effective and it provides a full understanding of
the research problem. Creswell and Clark
(2011) observe that: “The major premise
behind the use of mixed methods is that a
combination of quantitative and qualitative
approaches provides added perspective and a
more comprehensive understanding of the
research problem being studied than either
approach alone can provide.” Furthermore,
mixed methods helped during data collection to
close the gaps of illiterate respondents who
could not work well with questionnaires but
instead with interviews.

This study examines the governance of
Lake Victoria transboundary water resources to
conflicts management and since the lake
crosses different countries, Cluster random
sampling and purposive were used. Cluster
random sampling was opted because the
population under this study is dispersed across
a wide geographical region that involves
crossing the borders. This technique allows for
the division of the study population into
clusters such as regions and provinces
(Saunder et al., 2009). The population under
the study included the local community leaders
of the villages within the Lake Victoria basin.
These villages were clustered basing on the
geographical location into small groups for the
purposes of easy collection of data and
interviewing the participants. The researcher
also used purposive sampling; a technique that
involves a process of selecting a sample based
on experience or knowledge of the group
(Saha, 2008). By this procedure, only the
organizations that are involved in the
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management of Lake Victoria Basin and the
communities within the Basin were considered.
Also, only the respondents who were more
knowledgeable in the area of study were
contacted to fill the questionnaires.

Statistical analysis

The Quantitative raw data collected,
particularly in surveys, was processed before
subjected to any useful analysis. This process
included correcting errors in the data (editing),
coding the data and storing it in appropriate
form. Data was first entered into SPSS and
thereafter cleaned. SPSS was used for filling

missing values, data aggregation, factor
analysis and also testing parametric
assumptions. SPSS was also used to run the
descriptive  statistics, analyze  sample
characteristics and run the coefficients and the
regressions. The regression models were run to
identify the variables that have an impact on
the topic of interest and how they influence
each other. The hypotheses were tested using
regression analysis. The Lake Victoria Basin
Governance Performance Composite Index
(LVBGCI) was also used to assess the
performance and effectiveness of governance
systems in the basin.

Table 1: Morphometric Data for Lake Victoria Basin.

Country Lake surface area Catchment area Lake shoreline length
Kma2 % Kmz2 % Km2 %
Kenya 4,128 6 42,724 22 550 16
Uganda 29,584 43 31,072 16 1,750 51
Tanzania 35,088 51 85,448 44 1,150 33
Burundi 0 0 13,594 7 0 0
Rwanda 0 0 21,362 11 0 0
Total 68,870 100 194,200 100 3,450 100
Source: Lake Victoria Basin, Adopted from LVBC, 2007.
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Figure 1: Lake Victoria Basin.

93



N. M. MWEBESA / Int. J. Biol. Chem. Sci. 15(7): 90-100, 2021

RESULTS
Effectiveness  of  integrative  water
governance systems in the LVB

To this end, integrative water
governance indicators of  stakeholder
participation and engagement, integration and
legal frameworks/rule of law were examined as
suggested by Cookey et al. (2016) in their study
on the assessment of water governance
performance of Songkhla Lake Basin in
Thailand. The quantitative approach using the
Lake Victoria Basin Governance Performance
Composite Index (LVBGPI) was used to assess
the status performance or effectiveness of
governance mechanisms.

Results depicted in Figure 2 reveal that
the aggregated score of IWG systems on the
LVB based on the three indicators of
stakeholder participation and engagement,
integration and legal frameworks/rule of law
was 35% which is below the average mark of
50%. Individually, all the performance
indicators of IWG performed below 50%
where integration scored 38.0% indicating low
levels of integration in the LVB, stakeholder
participation and engagement scored 32.0%
indicating low levels of stakeholders’
involvement and participation either directly or
through legitimate representatives in the
activities and management of the LVB while
rule of law/ legal frameworks scored 35.0%

indicating poor performance or inadequate
application of the rule of law and other legal
frameworks.

Effectiveness of adaptive water governance
mechanisms in the LVB

As advised by Cookey et al. (2016), the
adaptive water governance as second arm of
water governance was assessed using the
LVBGPI based on three indicators of
adaptability, equity and ethical and
collaboration. Each of the indicators was
assessed separately to establish the level of its
effectiveness in the governance of LVB and
later all the three were aggregated together to
find the overall score in regard to the level of
adaptiveness in the governance of LVB as
shown in portrayed in Figure 3.

The aggregated score of the AWG
systems in the LVB based on the indicators of
adaptability, equity and ethical and
collaboration was 34%. All the three indicators
scored below the average score of 50% where
adaptability scored 33.0% indicating low
degree of institutional response, openness to
socio-ecological changes and to incidence of a
disaster, equity and ethical had the lowest mark
of 32% signifying poor performance of equity
and ethical principles in the governance of
LVB and collaboration scored 36% indicating
low levels of collaboration.

Legal framework/Rule of law

Effectiveness of Integrative Water Governance Systems

Aggregated IwG (IS 35
Integration () 38%

b 35%

Participation & engagement

32%

28%

IWG Indicators

Participation & engagement

32% 34% 36% 38%
Percentage Effectiveness

Legal framework/Rule of law ®Integration —m Aggregated IWG

Figure 2: LVB Governance Performance Composite Index for IWG.
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Effectiveness of Adaptive water governance systems

Aggregated AWG 434%
covorsion (D - ...,

2
g
5 Equity & ethical
S ; ; 32%
= ————
= Equity & ethical m Collaboration
: —
Z Adaptability 33%
30% 32% 34% 36%
Percentage effectiveness
Figure 3: LVB Governance Performance Composite Index of AWG.
DISCUSSION organizations both within the partner states and

The results revealed that the integrative
water governance systems on the LVB based
on the three indicators of stakeholder
participation and engagement, integration and
legal frameworks/rule of law were found to be
ineffective with an aggregated score of 35%
which is below the average score of 50%.

Regarding integration, the results
means that there is poor policy coherency and
consistency between the riparian countries, the
different governing organizations, agencies
and other organizations involved in the basin
which are not satisfactorily interacting and
working together for the sustainability of the
resources. Lack of policy and development
plan harmonisation and coherency between the
sectors’ ministries and agencies in the
management of the Basin may be responsible
for low level of integration which is causing
management challenges. Lalika et al. (2015)
concur with the findings where they recognized
that lack of harmonization and integration of
management systems of different institutions
related to water-shed management, normally
results in unsustainable use of water resources
and resource use conflicts. Secondly, this result
portrays the inadequacy of vertical and
horizontal interaction, coordination and
communication between the stakeholders and
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across other riparian countries. For this, there
is a need for strengthening vertical and
horizontal integration among the national
governing institutions (Resource Management
Systems) and between human and natural
systems. The national governing institutions
are structurally and policy wise fragmented and
they administer and enforce their individual
sector policies, laws and regulations differently
which affects the coordination that leads to
water use conflicts. Our finding is in line with
the finding of VVasquez (2017) which found that
managing natural resources such as soils,
fauna, plants and human beings in a
fragmented way leads to resource conflicts.
Therefore, the study recommends the
integration, coordination and interaction of
both formal and informal institutions for the
harmonisation of sector policies, provisions
and development plans.

The poor performance on participation
and stakeholder engagement reveals that
stakeholders are not effectively participating
throughout the water policy chain from
decision making to the implementation process
which may lead to misunderstanding between
water user interest parties. This finding is in
agreement with AU-IBAR (2016) which noted
that inadequate involvement of stakeholders in
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the activities and programmes undertaken in
the Basin creates a governance gap that can
cause conflicts; the stakeholders are merely
consulted to rubberstamp decisions instead of
participating. The results portray the inability
of stakeholders to influence and share control
over the development initiatives and
management decisions that affect them in the
LVB. It further means that probably
stakeholders have limited freedom to express
their concerns and that; the governance
institutions put little effort to communicate to
all stakeholders at all the levels from
community level to regional levels and give
feedback in time. In this case, the Basin
managers miss out to capture valuable
information from indigenous local inhabitants
who probably would help them in decision
making and resolving water conflicts.

This position was also echoed by
Megdal et al. (2017) who argued that the
inefficiencies in the communication and
coordination among the governing institutions
is a manifestation of lack of stakeholder
participation in the governance of water
resources .Given the realisation that human
systems (cultures, preferences, norms, beliefs)
affect the natural systems (the resources
functions and services such as fishing,
agriculture and forestry among others) and the
resource management systems (institutions,
management instruments and policies among
others), the study further suggests that the
Basin managers should understand the human
dimensions and ensure the integration of the
stakeholders especially the water resources
users and local communities in the
management of the LVB and more especially
in decisions making process.

The low performance on the rule of law
in the governance of water resources implies
that there is low compliance and adherence to
different aspects of regulatory procedures in
the governance processes of the LVB. Once the
laws and regulations are not complied with,
this leads to confrontations between water
resource users and managers. This finding is
consistent with Cookey et al. (2016) which
established that poor adherence to legal
instruments exposes the risks of inadequate
protection against the effects of wrong actions
in the Basin which is a source of water use
conflicts. This result further indicates the low
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capacity of the governing institutions to
produce and share relevant information in time,
the ineffective implementation and
enforcement of laws, policies and regulations
in the LVB. Secondly this score below average
mark could be the manifestation that the
governing institutions have low capacity to
monitor, evaluate and supervise sufficiently the
basin’s projects, programs and actions of the
riparian countries. The study finding is further
supported by GWP-EAC (2015) which
reported that although the Lake Victoria
Partner States put in place the required policies
and legal framework, the level of
implementation and compliance is still very
low.

The study observed that although, the
protocol for sustainable development of the
LVB mandates the LVBC to facilitate,
harmonise and coordinate all activities and
oversee the LVB on behalf of the partner states,
the LVBC is not legally empowered to enforce
any law. This is because at its birth, it was
established through the protocol which is weak
and it is like gentleman’s agreement with
policy statements which are silent on how to
enforce the laws and guidelines and it does not
guide on what to do to the defaulters of the laws
and guidelines. For this, and as it was provided
for in the 1999 EAC treaty, the study
recommends that EAC through EALA should
empower LVBC by coming up with an act of
parliament giving the LVBC powers and
authority to monitor, supervise and enforce
laws and regulations for effective governance
of the LVB.

The results of Adaptive Water
Governance mechanisms in LVB which
indicated an aggregated score of 34%, just
slightly below the IWG systems, mean that the
level of adaptiveness in the governance of LVB
was very low. Regarding adaptability, the
result implies that the social actors in the LVB
have low ability to work together to enhance
the capacity of the socio-ecological systems to
cope with intermittent shocks. They also
indicate that LVB has low capacity to absorb
disturbance and still maintain the functioning
of the ecosystem which signals that the LVB
management systems are not robust enough to
manage the changing pressures, threats,
opportunities and risks. This implies that the
low level of adaptiveness in the management of
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Lake Victoria is partially responsible for the
causes of water conflicts and the prevalence of
other  socio-economic, political and
institutional challenges. Adaptive governance
integrates information from stakeholders such
as from local communities which normally
have relevant information that can help to
address the uncertainties however, in the Lake
Victoria Basin, the capturing and sharing of
information and synergistic linkages between
stakeholders and organisation is inadequate
which may be the explanation for the poor
performance of adaptiveness in the governance
of LVB. This is in line with Green et al. (2013)
and Fenemor et al. (2011) which found that the
system which integrates collaborative learning
is responsive to changing pressures and
becomes easy to mitigate uncertainties such as
floods and droughts whose effects may result
into conflicts. In a bid to adaptability in the
LVB, the study recommends that governing
institutions should endeavour to learn and
better understand the outcomes from
implemented strategies and actions and other
events and promote flexible decision making
that is adjustable in the face of uncertainties.
As regards to equity and ethical, the
results imply that the stakeholders and the
governing organizations do not adequately
follow ethical principles of the societies they
operate in and the LVB resources could be
unethically utilized. More so, this result means
that LVB governing organizations may not be
providing their stakeholders with equal
opportunities to improve their wellbeing and
take part in decision making, and that they may
not be consulting all stake holders in the
riparian countries in order to agree on the best
means of the basin’s resource management
respectively. In a similar view, this result
implies that the LVB resources are not
equitably shared among the various water
interest groups as well as sharing the benefits
and opportunities which can be a great source
of disagreements between interest groups. The
finding is consistent with the finding of Sadoff
and Grey, (2005; 2002); Sadoff et al., (2002,
2008); Dombroksy (2009) which hold that lack
of benefits- sharing mechanism within the
watersheds is a challenges and contributes to
water conflicts among the partner states.
Furthermore, the result is in line with 1za and
Stein  (2009)’s finding which noted that,
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equitable sharing of benefits across the relevant
stakeholders encourages the sense of
ownership which is vital for stakeholders to
safeguard and manage jointly the shared
resources

Since  collaboration  entails an
arrangement of involving a wide range of
stakeholders often voluntarily in decision
making, planning processes and
implementation of projects and programmes,
score of 36% indicates poor performance in
respect to the level of collaboration among
stakeholders in the basin. The results imply that
the level of inclusive involvement of water
users (stakeholders) and those affected by the
water use in the management of LVB is very
low and it requires immediate improvement for
sustainable utilization and management of the
LVB. To promote a better informed decision
and implementation of activities and programs,
it is important to decentralize decision making
and involving all parties in order to achieve
consensus  which  helps to  mitigate
disagreements on the implementation
approaches. This result is in agreement with the
Burnley et al. (2014); LVBC (2012) who noted
that once the stakeholders’ involvement in the
management of the water resources in the
Basin is insufficient, it can lead to water
conflicts. They further opined that water
conflicts can be worsened by the centralization
of decision making and planning in the relevant
ministries. Secondly, the Basin regulators and
managers ought to capture and integrate new
knowledge and experiences about Lake
Victoria into the management of LVB through
collaborative learning and partnership with the
formal organisations such as government
ministries and agencies and informal
organisations like public and private sector,
local communities and water users. In addition,
the LVB managers should utilise the lowest
government and non-government structures
such as local councils, Beach Management
Units and create Lake Victoria Resources
Management Unit to generate and acquire
information that should be continuously
incorporated in the basin management systems
through bottom-up and top-bottom planning
and decision making approaches. The LVB
according to GWP-EAC, (2015) confirms that
LVB is faced with conflicts as the result of poor
relationship with the local communities. The
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poor connectedness of the Basin managers and
the stakeholders may also explain the finding
of poor stakeholders’ collaboration.

Conclusion

With regard to the objective of the study
which sought to assess the effectiveness of
integrative and adaptive water governance
systems on water conflicts management, the
study concludes that their level of effectiveness
in the governance of LVB towards conflict
management is very low and lacking. It was
further noted that AWG indicators are less
effective compared to IWG indicators in the
management of water conflicts. However,
among all the six indicators of integration, rule
of law, stakeholder engagement and
participation,  adaptability, equity and
collaboration assessed in this study, it was
equity,  adaptability and  stakeholder
engagement that were found less effective to
the management of water conflict in the LVB
as compared to other indicators. This also leads
to the conclusion that the water conflicts have
persisted in the LVB due to the ineffectiveness
and poor implementation of integrative and
adaptive water governance systems.
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