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Abstract: The degradation of rivers in urban landscapes is alarming and impaired their ecological
functions and the services they provide to society. In African cities, urban rivers are among the most
degraded ecosystems, yet ecologically sustainable utilisation of river resources can contribute to
and support sustainable urban development. In this paper, we identify and analyse key governance
and institutional drivers of ecological change in urban river systems in the Swartkops catchment
in South Africa and the Federal Capital Territory (FCT) in Nigeria. Our results indicate that poor
ecological conditions of rivers in the two urban landscapes can be attributed to: (1) a lack of system
view of the water value chain and associated infrastructure, (2) ambiguity in roles, responsibilities,
and poor accountability, (3) prioritizing short-term social–economic–political agenda over long-term
environmental sustainability goals, (4) institutional silos and failure of cooperative governance, and
(5) over-centralised, top-down, state-centric governance processes. Strengthening the interactions between
actors in the science, policy and practice domains, mainstreaming planning with rivers in integrated urban
development plans, and strengthening cooperative and polycentric governance across administrative
scales are key governance and institutional processes needed to address the trajectory of urban ecological
degradation. Our paper sheds light on the fundamental role of strengthening governance and institutional
processes for steering urban rivers toward sustainable paths for city resilience.

Keywords: Abuja; cities; Nigeria; policy; urban ecology; Swartkops river

1. Introduction

Rivers and streams are among the most threatened ecosystems globally [1]). Land
use change, industrialisation, human population growth, urbanisation and agriculture
are key drivers of the structural and functional degradation of rivers and streams on a
global scale [1,2]. As the Anthropocene steadily takes off, rivers and streams continue
to suffer the effects of human dominance of major planetary systems. A recent study by
Brauns et al. [2] provides evidence of human impact on the multifunctionality of streams
and rivers, indicating that wastewater effluent, agriculture, and urban land use are the
main drivers of the functional degradation of streams and rivers globally. Of particular
concern are rivers in cities, which continued to suffer the most from human impact [3].
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Many of the world’s cities are built along river courses, and the interaction between
rivers and cities is complex, with multiple feedback loops [2,4]. As cities expand, river
corridors become built up, increasing risk of flooding, pollution, habitat degradation,
and biodiversity losses. In return, ecosystem services that benefit people are compro-
mised, with negative consequences for human wellbeing. This trajectory can be reversed
through good governance and management strategies that recognise the complexity of
river–people relationality in cities. However, the governance and sustainable management
of urban rivers proved challenging in many parts of the word [3,4]. Poor coordination and
partnership among the often many and diverse stakeholders and interests in cities, low
investment in river corridor restoration, and rehabilitation, unicentric, or centralised gover-
nance approaches, and infrastructure failure, such as wastewater, are often cited as major
impediments to the revitalisation of river systems in cities [4]. In Africa, for example, over
the past five decades, a rapid urbanisation rate, escalating rural–urban migration, a growing
population of urban poor, and the mushrooming of informal settlements in cities negatively
impacted rivers and stream systems [5–8]. These realities present a formidable challenge
to policymakers, planners, and implementers responsible for the sustainable governance
and management of urban rivers. As a continent that is developing, urban policymakers
are further confronted by the difficult task of balancing social-economic development
imperatives with those of environmental and ecological sustainability. Empirical evidence
suggests that in the face of dwindling financial resources, the social-economic agenda,
such as job creation, provision of housing, and health care facilities, often take central
stage over long-term ecological goals, yet sustainable utilisation of urban river resources is
fundamental to the realisation of the UN sustainable development goals (SDGs) [9–11].

As in many parts of the world, urban rivers in Africa are among the most degraded
ecosystems [12], yet ecologically sustainable utilisation of river resources can contribute to
and support sustainable urban development [13]. The continuing degradation of urban
rivers in African cities implies that many ecosystem services are compromised, negatively
impacting river-dependent livelihoods. As in most African cities, rivers in the Nelson Man-
dela Bay Metro (NMBM) in South Africa and the Federal Capital Territory (FCT), in Nigeria,
suffer over-exploitation, unsustainable utilisation, and ecological degradation [14–16]. The
consequences of the degradation of rivers within the two metropolises manifest in the entire
urban systems. For example, biodiversity loss, reduction in habitat complexity, and high lev-
els of chemical pollutants in the Swartkops River and its estuary in the NMBM reduced the
number of recreational visitors [17]. In the FCT, for example, pollution of the Usuma, Jabi,
Mpape, and Gwagwalada Rivers contributed to high incidences of water-borne diseases
among riparian communities, negatively impacting their economic productivity [18,19].
Given the current trajectories, the degradation of rivers in African cities presents a po-
tentially wicked and intractable challenge to the realisation of the SDGs. Governance
innovation is identified as a critical pathway to realising the SDGs. However, systemic
natural resource governance failure constitutes a formidable barrier to sustainable natural
resource management in Africa [20,21].

In this paper, we identify and analyse key governance and institutional drivers of the
ecological degradation of urban river systems. We draw insights from two case studies
in two cities located in two African countries, South Africa, and Nigeria. The two case
studies are the Swartkops catchment in the NMBM in South Africa and the Usuma River
and its tributaries in the Federal Capital Territory (FCT) in Nigeria. We also identify key
governance and institutional innovations for reversing the trajectory of the ecological
degradation of urban rivers. The paper fills an important gap because it provides an
empirical foundation for appreciating the nexus and complex interactions between urban
river governance and urban river health.
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2. Materials and Methods
2.1. Theoretical Foundation

In this paper, we took urban rivers as complex social-ecological systems (SES). The
conceptualisation of rivers and their catchments as complex SESs implies that the ecological
and social systems and their components, together form an integrated, dynamic, and
coupled unitary system [22]. Therefore, governance and institutional processes, which
are part of the social system, may have an impact on river biophysical and ecological
structure, function, and processes. The influences of the social system on the river ecology
are outcomes of governance decisions, rules, values, and practices [22].

Given the complexity of SES, we used a transdisciplinary research (TDR) approach,
drawing on both academic and practice-based knowledge systems [23,24]. To this end, the
research began with a co-identification and co-structuring of the research problems with
the relevant government officials both in South Africa and in Nigeria, in early 2018. In
South Africa, problem co-identification and co-structuring involved actors from the Nelson
Mandela Bay Metro (NMBM) and the Department of Water and Sanitation (DWS), whereas in
Nigeria, the main actors came from the Federal Ministry of Environment (FME), the Nigeria
Hydrological Services Agency (NIHSA), Abuja Environmental Protection Board (AEPB), and
the National Environmental Standards Regulatory and Enforcement Agency (NESREA).

2.2. Case Study Description
2.2.1. Swartkops River Catchment

The Swartkops River catchment is located in the Eastern Cape Province of South
Africa (Figure 1). The catchment is about 1555 km2, with a population of about 1.2 million
people. The city of Port Elizabeth, and the industrial town of Uitenhage, residential towns
of Despatch and Perseverance, Motherwell, Zwide, and KwaNobuhle are all within the
Swartkops catchment. The Elands and KwaZunga Rivers are the two main tributaries of
the Swartkops River, whereas the Brak and Chatty are regarded as subsidiary tributaries.
The Swartkops River discharges into the Algoa Bay via its 16 km-long estuary. The estuary
is permanently open, having the third largest inter-tidal salt marsh of South African
estuaries [25]. The estuary is ecologically important, as it serves as a critical breeding
ground for many important bird and fish species.

Within the Swartkops River catchment, poverty is a major challenge and is spatially
distributed. For example, in the Zwide–Uitenhage areas, more than 60% of households depend
on less than USD 300 per month, compared to counterpart households in the Port Elizabeth
area with a much higher household income (Nelson Mandela Bay Municipality 2011).

Poor water quality and ecological degradation were previously reported from the
Swartkops River catchment, and these were largely attributed to stormwater return flows
via stormwater canals, discharges of untreated/poorly treated wastewater effluent, illegal
discharges of wastes into the river, run-off from farmlands, removal of riverbed materials,
as well as the presence of alien invasive plant species [26,27]. Population growth and
informal settlements within the catchment were implicated as important contributors to
observed ecological degradation in the catchment [28].

2.2.2. Federal Capital Territory (FCT)

The Federal Capital Territory (FCT) is situated within the Middle Belt of Nigeria, in a
Guinea–Savanna zone. The FCT covers an area of 7315 km2 and it is politically administered
via six area councils: Abuja, Gwagwalada, Kuje, Bwari, Kwali, and Abaji (Figure 2). The FCT
is collectively administered through the Federal Capital Territory Administration (FCTA)
headed by a minister appointed by the president of Nigeria. The Abuja Environmental
Protection Board (AEPB) is responsible for environmental management, including solid
waste and wastewater management, while the Federal Capital Development Authority
(FCDA) is responsible for spatial planning. Since its establishment, the FCT experienced an
escalating population growth and urbanisation. The urbanisation rate is estimated at 8.3%
per annum, and its population grew from less than 350,000 people in 1979 [29] to more
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than 3 million people, with a daytime population of 7 million people [14,30]. As the city
continues to urbanise, so does the proliferation of informal settlements [14]. Because of the
growing human population and urbanisation, natural resources, including rivers within
the FCT are being unsustainably utilised and degraded [31].
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The Usuma River and its tributaries are the main river networks within the FCT. The
river has two primary tributaries, one that flows westward and the other flows eastward.
The river is the primary water source for the Lower Usuma Dam, which serves part of the
FCT. The eastward flowing tributary forms the Ndawuse River, which flows from Aso-
buari, through the Mpape dumpsite. The Usuma River flows through several suburbs and
villages, including Wuye village, Hulumi, Brazil, Gosa villages, the proposed Centenary
City, Buwari, Ushafa, Kubwa, and Gwagwa before emptying into the main Gurara River
and then into the River Niger.

As an urban river, several land use activities greatly impact the river ecology. In the
upper reaches of the river networks, a built-up area comprising formal, informal, and
mixed settlements are the main impactors. In the middle reaches of the river catchment is
the Idu District, in which the Idu Industrial Area (IIA) is situated. The IIA is composed
of fast-growing heavy, light, and small to medium size industries. The Idu solid waste
dumpsite and the Idu wastewater treatment works are key drivers of water quality change
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within the river networks. The lower reaches of the river networks are dominated by farms
and the proliferation of informal settlements.
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2.3. Data Collection and Analysis

We employed workshops and focus group discussions as the primary means of data
collection. In South Africa, the first workshop, termed “knowledge co-production work-
shop” was held on 2 December 2019 in Port Elizabeth, and this was followed on the
same day by three focus group discussions. Invitation to workshop participants was
through purposive sampling. Since the workshop was aimed at exploring and distill-
ing governance and institutional dimensions of drivers of ecological degradation, we
intentionally invited participants from key government and non-governmental entities,
as well as representatives from communities and researchers active in the catchment. The
workshop had 20 participants drawn from NMBM, DWS, non-governmental organisations
(e.g., Zwartkops Nature Conservancy), research institutions (Rhodes University and Nel-
son Mandela University), industries operating in the catchment, and representatives of
communities. To allow for productive engagement during the workshop, the invitation
was sent at least two months before the workshop, accompanied with guiding questions
on institutional and governance dimensions of observed ecological degradations in the
Swartkops River catchment.

To gain in-depth insights into the research topic, the workshop participants formed
four focus groups (FG), each comprising five participants representing different organ-
isations, where possible. Each FG was moderated by a trained member of the research
team, and the guiding questions were co-developed by the research team, comprising of
academics and practitioners. In the beginning, the moderator introduced the questions,
with a discussion of rules for the FG, which included equality of opinion and voices, respect
and sensitivity to other people’s views, and openness to diverse ideas, perspectives, and
insights. These rules were necessary to mediate issues of power, which may undermine
the group dynamics [32]. Even though the FG was audiotaped after consent was sought, a
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co-moderator took notes, and where necessary, participants made drawings to illustrate a
particular point of discussion. Recorded workshop discussions and focus group discussions
(FGD) were transcribed verbatim and analysed. Each FGD session lasted for 2 h, with
30 min breaks in between.

In Nigeria, a similar approach to that of the South Africa case study was followed. A
knowledge co-production workshop was held on 23 January 2020 at the Department of
Forestry, Federal Ministry of Environment in Abuja. The workshop had 32 participants
drawn from the Federal Ministry of Environment, Abuja Municipal Area Council (AMAC),
AEPB, FCDA, NIHSA, NESREA, Federal Ministry of Water Resources, Gwagwalada Area
Council, Kuje Area Council, research institutions (University of Abuja and Federal Univer-
sity of Technology, Minna), and community leaders. Similar to the knowledge production
workshop in the South African case study, participants possessed the guiding questions,
and presentations were made by representatives of the various government ministries, de-
partments, and agencies (MDAs). Presentations were followed by interactive and reflective
sessions, in which workshop participants asked questions, reflected on, and clarified the
key issues that emerged. As with the South African case study workshop, participants
went into FGD sessions. Each focus group had between 8 and 10 members, and care was
taken to ensure diversity of members in terms of the organisation they represented, and
years of experience. Just as in the FGD in South Africa, consent was sought, the discussion
audiotaped, notes were taken, and drawings were made where necessary. Each FGD lasted
for 2 h, with 30 min breaks in between.

2.4. Data Analysis

Following the Braun and Clarke [32] framework for thematic analysis, the collected
data were subjected to reiterative reading, coding, and thematic analysis by two separate
team members, one for the South African data and the other for the Nigerian data. The
reiterative readings led to the creation of initial codes, which were subsequently merged
into minor and major thematic categories. After the data for both countries were analysed
by the first two coders, two other coders analysed the data separately, subjecting the
transcripts to an inter-coder reliability test to ensure rigour.

To ensure that the analysed data captured the complexity and diversity of views
expressed by all research participants, two online feedback workshops were organised in
both South Africa and Nigeria on 16 September 2020, and 23 September 2020, respectively.
The purpose of the feedback workshops was two fold: (i) to present the analysed results to
participants for discussion, reflection, and further interrogation, and (ii) to collect additional
data, where gaps were identified.

The feedback workshop in South Africa had 29 participants, whereas that in Nigeria
had 77 participants. Following the feedback workshops, the research team reflected on
the analysed data, and made changes to the themes, where necessary. Overall, the various
processes and steps followed during the data collection and analysis ensured the credibility,
reliability, and validity of the results.

3. Results

Table 1 shows the key negative drivers accelerating the deterioration of urban river
health, as well as the identified governance processes and strategies for improvement.
These negative drivers and strategies for improvement are presented in detail. It must
be noted that the negative drivers and improvement strategies are not linear correlates;
instead, an improvement strategy could impact one or more negative driver(s).

3.1. Governance and Institutional Drivers of Ecological Deterioration of the Urban River Systems
3.1.1. A Lack of System View of the Water Value Chain and Associated Infrastructure

To manage and govern urban water systems (including rivers) holistically, a system
view of the entire hydrological cycle, water value chain and associated infrastructure, is
critical. Our analysis suggests that governance actions in the two case studies do not reflect
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systemic thinking and practices within key government institutions responsible for the
management of rivers. For example, in the South African case study, at the municipal level,
for instance, different sub-divisions are responsible for drinking water and wastewater.
While this is not necessarily problematic, it led to systematic prioritisation of drinking water
infrastructure over those for wastewater, manifested in higher budgetary allocation for the
formal. Practices that suggest a lack of appreciation of the nexus between drinking water
and wastewater were identified as key contributors to the ecological degradation of rivers
within the case study areas. Examples of such practices are: (i) performance assessments
and reward systems that discourage interactions between actors across the entire water
value chain and infrastructure, and (ii) poor budgetary allocation to the wastewater and
urban stormwater sectors, which undermine long-term infrastructural integrity, and thus
the release of potentially poorly treated effluent into the receiving rivers and streams.

Table 1. Negative governance drivers of urban river health deterioration and identified governance
strategies for improving urban river health.

Negative Governance Drivers of
Urban River Health Deterioration

Governance Strategies for
Improving Urban River Health

A lack of system view of the water value
chain and associated infrastructure. Strengthening the interactions between actors

in the science, policy, and practice domains.Ambiguity in roles, responsibilities,
and accountability.

Prioritising short-term,
social–economic–political agenda over

long-term environmental sustainability goals. Mainstreaming planning with rivers in
integrated urban development plans.Institutional silos and failure of

cooperative governance.

Over-centralised, top-down,
and state-centric governance processes.

Strengthening cooperative and
polycentric governance.

3.1.2. Ambiguity in Roles, Responsibility, and Accountability Mechanisms

Clear roles and responsibilities, as well as good accountability mechanisms, are indica-
tors of good water governance [33,34]. However, when roles and responsibilities are not
clearly spelt out in standard operating procedures, or in policy and regulatory frameworks,
this can have severe consequences during emergency incidences. Our results suggest that a
lack of clarity in roles, responsibility, and poor accountability measures has acute effects on
urban river health, particularly during emergency pollution incidences. For example, one
of the actors in the South African case study remarked:

“In the case of pollution incidences, sometimes mobilizing to site to deal with the pollution
is delayed because often the different divisions may see such incidences as falling outside
their mandates because it is easy to have a blame game. Let’s take for example when a canal
is polluted with waste, the stormwater people would say, no, no, that is human waste, it’s
the waste management division that is responsible, but the waste management people,
would also say no, no that it’s stormwater that is responsible. Let’s clearly define these
roles, and with a budget allocation, so that when it happens, we know who is responsible,
because these delays during an emergency are causing pollution in our rivers in the city.”

The implication of this assertion is the need to clarify roles and assign responsibilities
in ways that do not create problems, especially during pollution incidences.

The regulatory agencies across administrative scales are mandated to hold polluters
accountable through compliance monitoring and enforcement tools, such as municipal
bylaws, national environmental guidelines and standards, licensing of waste discharges,
and the application of the polluter pays principle [35,36]. However, the empirical evidence
in our case studies suggests that monitoring and enforcing the provisions of these tools
proved difficult as industries and other water users continue to discharge waste into water
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bodies. In Nigeria for example, NESREA is responsible for enforcing compliance with
environmental laws [37,38], but as one of the actors in the Nigeria case study puts it: “we
know a lot of waste goes into our rivers, so compliance and enforcement monitoring is poor, or I
can say non-existent”. This assertion suggests that there are serious challenges regarding
compliance with and enforcement of environmental laws. This challenge poses a serious
threat to the ecological sustainability of urban rivers. While the situation seems better in the
South African case study, there are challenges to effective enforcement of municipal bylaws,
as well as illegal discharges of waste into river systems, as reflected by this remark: “We have
had a situation of illegal discharges of waste into the Swartkops River by industries. The industries
mostly do this during long holidays and at night, but we still can trace them because we know who
is producing certain waste in the catchment.” Apart from illegal discharges of waste into the
Swartkops River, which highlights the need for strengthening enforcement measures, there
were instances where industries discharged untreated waste into the municipal wastewater
treatment works. (WWTWs). By law, industries are required to pre-treat their effluent to
prescribed standards before such effluents are sent to the municipal WWTWs. This practice
ensures that industrial effluent does not cause operational challenges at the WWTWs.

3.1.3. Prioritising Short-Term Social–Economic–Political Agenda over Long-Term
Environmental Sustainability Goals

Our analysis suggests that within the two catchments, short-term social, economic,
and political imperatives were being prioritised over the long-term environmental sustain-
ability agenda. This manifests in a variety of ways, including: (i) allocating less budget to
environmental goals, (ii) poor attention to environment-related issues, particularly among
the political elites, (iii) inadequate consideration of rivers and river corridors in integrated
development plans, and (iv) a perception that environmental issues have little electoral
value compared to social-economic needs. For example, one of the actors in the Nigerian
case study remarked: “that there is a lack of political will, political leaders are not inter-
ested in addressing environmental issues, therefore, our rivers are getting polluted, and
sedimentation is happening as well.” In the South African case study, for example, it was
indicated “councilors are often more interested in-service delivery issues (e.g., water sup-
ply, health-related services etc.) that are perceived to have electoral values over long-term
environmental agenda (e.g., maintaining the ecological health of rivers).” As a result, urban
rivers and river corridors are given less attention compared to social-economic matters in
both case studies.

3.1.4. Institutional Silo and the Failure of Cooperative Governance

In South Africa and Nigeria, the principles of cooperative governance and inter-
governmental relations across administrative scales are enshrined in relevant policy and
operational documents [39]. However, in the two case studies, there was clear frustration
regarding silo practices among government departments, divisions, and units responsible
for the management and governance of water and water-related resources, service delivery,
and infrastructure. The failure of cooperative governance and silo practices within the two
case studies is manifest in the form of (i) delay procurement processes that impact infras-
tructural repairs, integrity, maintenance, and refurbishment, with attendant consequences
for urban river health, (ii) performance assessment and (dis)incentives that encourage silo
mindsets, (iii) inadequate appreciation of system and relational thinking in daily operations,
(iv) poor data and information sharing among technical sister ministries, departments,
agencies, divisions, and units.

Our results suggest that silo practices and the failure of cooperative governance have
serious consequences for urban river health. For example, as one workshop participant
in the Nigerian case study puts it: “there is a lack of synergy, especially among authorities
that regulate and authorise land use activities, and what we see is, one authority approves an
activity that is not good for nearby rivers and streams, because they are not looking at it from that
perspective”. In the South African case study, one of the workshop participants highlighted
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the consequences of a poor appreciation of the interdependence between sister technical
divisions as follows: “we’ve had a situation of sewage spill some years ago, the community wanted
this incident to be attended to urgently, the technical guys were ready, but because of the procurement
process, there is nothing they could do, and the spills continue for some time before it was addressed.”
What this suggests is the importance of strengthening co-cooperative governance across
scales, both horizontally and vertically, within and outside the relevant institutions.

3.1.5. Over-Centralised, Top-Down State-Centric Governance Systems

In South Africa and Nigeria, the importance of decentralisation in the management
and governance of water and environmental resources is foregrounded in the relevant
legal frameworks [39]. The foregrounding seemed to be anchored in the realisation that
achieving sustainable utilisation and protection of water resources, including urban river
systems, would require some forms of decentralisation and democratisation of institutions
responsible for managing and governing water resources. The intention is to deepen
citizens’ participation in decision making. However, our analysis indicates that in practice,
decision making about water resource governance and management is over-centralised,
top-down, and hierarchical. The consequences of over-centralised, state-centric governance
systems for the two catchments manifest in the form of: (i) a slow pace in decision making,
particularly during pollution emergencies, (ii) misalignment of decisions with local realities,
and (iii) low institutional adaptive capacity to deal with the complexity of urban river
governance. Over-centralisation tends to present low opportunities for learning and
experimentation among local institutions due to poor delegation of authority, and a failure
to draw on diverse knowledge sources and systems across administrative scales.

3.2. Strengthening Governance and Institutional Processes for Improving the Ecological Health of
Urban River Systems

We analysed and reflected on strategies that can be implemented to strengthen gov-
ernance and institutional processes to improve urban river health. These strategies are
presented below.

3.2.1. Strengthening Interactions between Actors in the Science, Policy, and
Practice Domains

The governance of urban rivers is complex [3,39]. It implies that to halt and potentially
reverse the trajectories of ecological degradation of urban river systems, there is a need to
strengthen science–policy–practice interactions [38,40]. Our results indicate that strength-
ening the interactions between actors in the science, policy, and practice domains at the
catchment scale could potentially lead to (i) research-informed, evidence-based decision
making, (ii) opportunity to draw on diverse knowledge systems (academic, practice-based,
and community-situated knowledge) to effect solutions to ecological degradations in urban
river systems, and (iii) a better understanding of value systems that underpin people–river
relationality in urban landscapes.

For example, regarding research-informed, evidence-based decision making, one
of the participants in the South Africa case study asserted that, “we need the universities,
municipalities, Department of Water and Sanitation, and communities to work together. For
the municipality, the results of research from the universities can help inform how we review
our municipal bylaws and other regulatory instruments.” The importance of working with
communities is also stressed: “we need to start working closely with our communities, we
need to understand why they pollute and what we can do to help to minimise the pollution, this
is the only way we are going to solve the problem”. It is thus clear that strengthening the
science–policy–practice interface is an important strategy towards addressing complex
sustainability challenges, such as degrading urban river systems.

3.2.2. Mainstreaming Planning with Rivers in Integrated Urban Development Plans

The importance of systemic, integrated planning that features river ecological ob-
jectives in urban planning is emphasised [14]. Such an approach to planning will not
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only view rivers as essential landscape features in cities, but would stress the importance
of budgetary allocation, and administrative and political support for the realisation of
river-related ecological goals. In both case studies, our results indicate that planning for
social-economic development, infrastructure, and social amenities often takes precedence
over rivers and other ecological assets. Several reasons can be deduced from our data to
explain the situation: (i) a perception that environmental goals, including those for urban
rivers, do not lend themselves to short-term political gains, and (ii) environmental goals are
not vested in people at the appropriate administrative levels with the requisite authority to
influence organisation-wide decision making. Our results indicate three important steps
that can be taken to reverse this trajectory. These are: (i) political support, (ii) budget
ringfencing for ecological goals, and (iii) the vesting of environmental goals in people with
authority to influence organisation-wide decision making across administrative scales.

3.2.3. Strengthening Cooperative and Polycentric Governance across Administrative Scale

The research participants in the two case studies identified the importance of strength-
ening polycentric and cooperative governance to address the challenges associated with
ecological degradation of river systems. Regarding cooperative governance, establish-
ing cooperative platforms and instruments, such as catchment forums and committees,
memorandum of understanding (MOU) and service level agreement between the relevant
government entities, and integrative catchment planning processes that bring all stakehold-
ers together, were identified as critical to addressing the degradation of urban rivers in the
catchments. The idea is that these measures can strengthen accountability and ensure that
a diversity of interests and voices are considered in the decision-making process, whilst
paying attention to power dynamics between the actors. In addition, the participants
argued that MOU and service-level agreements can spell out areas of cooperation and
minimum acceptable norms in such corporations. This way, accountability will not only
be strengthened, but inter-governmental relation can also be enhanced for effective and
efficient governance and management of river resources.

In the Nigerian case study, the emphasis was on the importance of intergovernmental
cooperation and collaboration between government and communities, as stressed by one
of the research participants,

“In the FCT we need an MOU between the Department of Environmental Impact
Assessments, National Environmental Standards and Regulations Enforcement Agency,
Abuja Environmental Protection Board, the space agency, river basin authorities and
other relevant government bodies. If we can do this, the various bodies will start working
together and minimise the problem we have with degrading rivers because of human
activities and other development that are not well regulated in a coordinated fashion. But
we also need a local community management committee through which government can
work together with communities to raise awareness, have regular dialogues, and provide
some accountability”.

Similar views were echoed in the South African case study, but put forward differently:
“We should bring back the Swartkops forum, and complete the business plan through a consultative
mechanism so that all interests in the catchment are reflected. We have started the catchment
planning process, and we have been consulting, it’s not complete yet, but we are working on it”.

The analysis of our data suggests that research participants realised the importance of
designing institutions across scales with some measures of autonomy to make decisions,
especially in an emergency. In addition, the importance of an institutional fit to local social-
ecological realities was identified as critical because such institutions tend to better reflect the
values, aspirations, and interests of actors and ecological realities at the local scale.

4. Discussion, Management Implications and Conclusions

In this paper, we identify and explore the key governance and institutional drivers of
ecological degradation in urban rivers in two African cities. We identified negative drivers,
and the strategies that can be implemented to strengthen institutional and governance
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processes to address deteriorating ecological conditions of urban river systems. Improving
the health of urban rivers is critical because they serve as vital ecological assets in urban
landscapes. [41]. Our paper sheds light on the need to strengthen urban river governance
to maintain rivers in good ecological conditions [4,42].

Fragmentation of the water value chain, in which drinking water-related services and
infrastructure are managed in isolation from water resources (including rivers) and related
infrastructure, such as wastewater treatment works, urban stormwater, and environmental
planning, were identified as a barrier to effective governance of water systems, particu-
larly in cities [43–50]. The fragmentation arises in part because urban planners, resource
managers, and decision-makers do not often take an explicit system thinking approach
in the planning process and resource allocation. The implication, as seen in the current
study, is the prioritisation of short-term economic gains over a long-term environmental
sustainability agenda.

The OECD identified effectiveness, efficiency, trust, and engagement as the three di-
mensions of water governance that are mutually complementary and re-enforcing [33–51].
These three dimensions direct and inform context-sensitive principles for managing water
resources. Clear roles and responsibilities, as well as stakeholder engagement through
cooperative governance, are key OECD principles of good water governance [33,50]. In
the two case studies, ambiguity in roles and responsibilities during emergency is a key
contributor to urban river degradation. When roles and responsibilities are poorly allo-
cated, this can impact coordination among relevant actors (e.g., regulators, policymakers,
and resource managers across scale), and in turn, can have a serious effect on governance
effectiveness [51]. In addition, poor allocation of roles and responsibilities, coupled with a
weak accountability mechanism, can foster a culture of blame and slow implementation of
remedial actions.

The governance of water resources, including urban rivers, is complex [4]. It requires
active stakeholder participation and reliance on diverse perspectives and knowledge sys-
tems for informed and outcome-oriented contributions to policy and practice. In addition,
by enhancing stakeholder participation, and building trust among affected and interested
actors, decisions are likely to reflect the local social-ecological realities, build redundancies,
and encourage articulation of a shared catchment vision [4]. In the current study, stake-
holders indicated the need to establish collaborative and participatory platforms as a way
of democratising urban river governance, strengthening collaboration between the relevant
regulatory agencies, and deepening citizen participation in decision making. By deepen-
ing citizens’ participation in the governance process, local values and aspirations can be
better understood and reflected in decision making in ways that can make meaningful
contributions to improving urban river systems.

Several governance implications flow from the notion of cooperative and participa-
tory governance for river resources. First, resource use efficiency and optimisation as the
relevant regulatory agencies can better synergise and streamline their activities. Second,
seamless flow of data and information among government departments and between
relevant government departments and other interested and affected stakeholders and
actors. Third, strengthening the interactions between science, policy, and practice actors in
ways that bring about their complementary strengths. Interaction between science–policy–
practice is theorised as critical to addressing complex sustainability challenges because each
domain plays an important role concerning knowledge, actions, values, and perspectives
that are necessary to effect solutions to such challenges [41]. Fourth, mainstreaming of all
three governance modes: hierarchical, network, and market-based governance [52]. All
three governance modes need to operate efficiently and effectively to strengthen account-
ability and transparency. Fifth, strengthening cooperative and participatory governance of
river resources addresses the problem of institutional silos, which were identified in the
present study as a critical contributor to urban river degradation. Sixth, by strengthening
cooperative and participatory governance, the risk of natural resource governance failure
can be mitigated through redundancy via overlapping functions and structures. Seventh,
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cooperative and participatory governance can create room for a diversity of knowledge
sources and knowledge sharing across scales [53,54], thus enhancing the knowledge base
for steering urban rivers towards sustainability.

A critical challenge that confronts policymakers in Africa is the balance between
the social-economic development agenda and natural resource protection [55]. Often,
environmental goals are perceived as having little electoral and political value compared
to social-economic imperatives. This perception led to a less attention being paid to the
protection of natural resources, including urban river systems. In this regard, planning
with rivers, particularly at sub-national and catchment levels, is emphasised as a way
of recognising the contribution of rivers to urban development, and the imperatives for
their protection. ICLEI [14] views planning with rivers as an approach that stresses the
importance of context, and it integrates and recognises the interactions between the social,
economic, environmental, institutional, and policy dimensions within urban areas. We
thus advocate that much of the challenges identified in the current study are addressed
by an integrated planning process that recognises the inherent interconnectedness and
interdependence between rivers and social-economic goals in urban landscapes. This way,
political, economic, social, and ecological agendas can be viewed as mutually supportive.
In conclusion, we suggest that rivers should be seen as key urban landscape features, and
important ecological, economic, and social assets.
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