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Abstract: This paper discusses the use of a participatory approach to assess the level of understand-
ing of the Water-Energy-Climate Change nexus in South Africa. The aim is to facilitate the develop-
ment of well-coordinated, systematic, and holistic strategies for efficient management of the nexus
and its implications in the country. The assessment was guided by the broader Integrated Water
Resource Management framework, which promotes a participatory approach in the administration
of water resources. The paper argues that despite the reasonable level of understanding of WECC,
there is still a lack of integrated policy development and planning among key stakeholders. This is
exacerbated by limited coordination and consultation among these stakeholders, particularly poli-
cymakers. This necessitates the urgent adoption of holistic and systems thinking approaches, and
the promotion of collaboration among different stakeholders mandated to manage WECC sectors.
Until such approaches are adopted, the WECC nexus will continue to impede the country’s socio-
economic development and environmental wellbeing.
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1. Introduction

The acceleration of climate change and its impact on water and energy resources has
heightened calls for a better understanding of the Water-Energy-Climate Change (WECC)
nexus [1,2,3]. These calls are prompted mainly by the negative implications of the WECC
nexus on attainment of the Sustainable Development Goals (SDGs). It is argued that the
complex interplay between these three components necessitates a “nexus thinking” ap-
proach, and holistic, integrated, management of the WECC [4,5,3]. Evidence, however,
indicates that the risks associated with this nexus have not been fully understood globally.
A case in point is the current sectoral decision-making landscape, which signals limited
understanding and acknowledgement of this nexus and its implications [6,7,8,9]. This con-
tinued fragmentation reveals a lack of urgency in migrating to integrated management of
the nexus, particularly in poor and middle income countries. In Sub-Saharan Africa (S5A),
the risks associated with WECC are estimated to be at an all-time high as the region faces
the need to address the existing challenges of water scarcity, growing energy demand and
lack of effective systems to deal with climate changes impacts [5,3]. The nexus has impli-
cations on the welfare of communities in SSA which comprise predominantly of poor and
middle-class households. As such, it is imperative that the region fully embraces the
“nexus thinking” approach if it is to promote the effective management of WECC.

As is the case globally, South Africa lacks integrated approaches for the management
of different nexus configurations such as WECC [10,11,12]. This is as demonstrated by the
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preponderance of fragmented approaches in the planning and development of policies
and strategies for addressing growing water, energy, and climate change challenges in the
country [13, 3]. This observation, coupled with a lack of urgency to implement mitigation
measures as proposed by different scientists in the country, suggests that there is limited
coordination and collaboration among key stakeholders such as researchers, policymak-
ers and communities. There is, therefore, urgent need for the country to adopt contempo-
rary approaches for analyzing the WECC nexus and for the promotion of “nexus think-
ing” in South Africa’s policy development and planning landscape.

Cammerman (2009) [1] suggests managing the WECC nexus from a water-centric
perspective. This approach is pertinent for countries such as South Africa, which face dire
water status. Furthermore, Cammerman (2009) [1]and Head and Cammerman (2010) [2]
are of the view that the Integrated Water Resources Management (IWRM) framework, a
useful tool in facilitating sustainable water management, is effective for managing com-
plex systems such as this nexus. Effective implementation of IWRM is dependent on four
principles, one of which — a Participatory Approach (PA) — requires broad engagement of
stakeholders, collaboration and informed decision-making within water resource man-
agement systems and related activities such as land use [14,15,9]. Drawing parallels be-
tween “nexus thinking” and PA, Hoolohan et al. (2018) [16] argued that engagement of
multiple stakeholders is pivotal for bringing together actors from different spectra to pro-
mote holistic management of different nexus configurations such as WECC. Engaging key
stakeholders has the potential to promote effective decision-making processes based on a
common understanding of the complexity and challenges brought about by the nexus.

Given the implications of the WECC nexus on the achievement of South Africa’s na-
tional developmental endevours, it is reasonable to suggest that comprehensive ap-
proaches such as stakeholder engagement be applied in assessing the understanding of
the nexus, informing decision-making processes and for promoting collaborative efforts
to manage this nexus. This paper, therefore, explores the extent to which the PA can be
used as an analytical framework to assess understanding of WECC and improve the man-
agement of this nexus in South Africa. Different techniques are used to examine the stake-
holders” perceptions of this nexus and gather suggestions on the development of resilient
systems to manage the WECC. The paper provides a brief appraisal of developments re-
lating to the PA as a vital tool in the management of complex systems such as water re-
sources and nexus configurations. Of particular importance, the paper examines the im-
portance of the PA in broadening the understanding of the WECC and proposals for the
mitigation of the impacts of this nexus on all subsectors of the economy in South Africa.

2. An appraisal of the emergence of the participatory approach as a decision-making
tool

The PA, which is also referred to as “stakeholder engagement” or “public participa-
tion” is not a new method in research or policy discussions. Studies focusing on the PA as
a method for addressing complex societal development issues have, over the years, em-
phasized its importance as a tool for critical decision-making processes. Chambers (1994)
[17] Babooa (2008) [18], Nyathi (2008) [19], and Legislative Sector Support [LLS] (2013)
[20], for example, concur that the PA is an effective tool for ensuring the participation of
various stakeholders in decision-making on issues concerning their welfare. The emphasis
on this approach, particularly in democratic societies, is aimed at involving more local
people in policy planning and implementation. Proponents argue that involvement of lo-
cal stakeholders ensures greater utilisation of indigenous knowledge in the development
of tools for managing emerging societal needs [21,22]. The strength of this approach lies
in its potential for enabling communication and inclusive decision-making processes
which consider the views of all affected stakeholders. Barreteau et al. (2013) [23] commend
the PA for its capacity to stimulate social cohesion and enable decisions that are based on
the realities of affected communities. In addition to promoting inclusive decision-making
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processes, Barbosa et al. (2017) [24] argued that the PA is a critical tool for ensuring strong
and acceptable outcomes for adopted decisions.

Despite global agreement on the value of stakeholder engagement in facilitating so-
cio-economic transformation and improved environmental wellbeing, top-down deci-
sion-making remains dominant in many societies, particularly in SSA [25]. In most cases,
decisions are made by powerful and influential players prior to any consultation process
or without meaningful consideration of the views of the people at the grassroots [17,14].
The partial or lack of comprehensive engagement with wider stakeholders often results
in conflict or contradictions, particularly at the implementation stage of the decisions
made. For instance, several local level decisions such as municipal demarcations often
lead to conflicts in many regions. Nyathi (2008) [19] pointed out that, in South Africa, local
communities believe the authorities does not carried out fully consultative and inclusive
decision-making processes to ensure that community perspectives are considered. This
highlight the importance of PA in decision-making processes associated with communi-
ties.

Denby et al. (2016) [26] argued that the development of resource-related projects or
policies is often marked by a lack of comprehensive participation across SSA. Mathekga
and Buccus (2006) [27], Prinsloo (2008) [28], and Fatch (2009) [29] have attributed this in-
effective application of the PA to factors such as limited understanding of project contex-
tualization and financial resource constraints within local and marginalized communities.
These limitations have, however, not prevented countries such as South Africa from pur-
suing broad stakeholder participation within its critical systems such as policy develop-
ment. An example of the endorsement of this approach is Section 195(1) (e) in the coun-
try’s Constitution, which mandates public comment within the process of policy and strat-
egy development [30,19]. This encourages the involvement of key stakeholders — includ-
ing marginalised communities — in policymaking and implementation processes. Partici-
pations such as these allow communities to share their knowledge and experiences, and
broadens perspectives and knowledge of key issues among policymakers. As a result, sev-
eral resource management policies, such as the National Environmental Management Act
(ActNo. 107 of 1998) and the National Water Act (Act No. 36 of 1998), have adopted stake-
holder consultation as part of their decision-making process prior to issuance of permits
[31,32]. From a legislative and policy development perspective, South Africa has made
tremendous progress in the adoption of public participation as a way to promote inte-
grated approaches for the management of sectoral challenges, especially in the environ-
mental sector. This is despite concerns that policy and strategy implementation remain
untested. The foregoing highlights the importance given to the PA in addressing complex
systems within developing communities such as South Africa.

2.1. Participatory approach in the management of the WECC nexus

The growing need to emphasise the application of PA within sustainable develop-
ment is driven by the rapid emergence of new and complex challenges that cannot be
addressed from a segmented or sectoral perspective. The mounting challenges associated
with water resource management are one example of the various factors that have per-
suaded the global community to recognize the importance of stakeholder participation,
resulting in the endorsement of the IWRM framework. Chief among its key principles,
IWRM emphasises the participation of country-specific (local communities) and interna-
tional actors in the management of water resources [14,33]. Several studies have acknowl-
edged that the application of the PA is vital in management of water resources. This is
due to its ability to enable the development of inclusive strategies and institutional frame-
works such as Catchment Management Agencies (CMA) within a particular catchment or
basin [34,35,36,37,38]. The PA has the capacity to bring together key role players such as
planners, users, service providers, policymakers, research experts, and local communities
to engage, raise concerns and suggestions, and share their knowledge in ways that pro-
mote equitable and sustainable usage of water resources within a specific catchment.
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Madzungu (2004) [39] has pointed out that due to the PA’s ability to promote inclusive
decision-making processes, several countries in SSA have adopted this approach to facil-
itate collaboration and coordinated development of solutions to their water resource man-
agement challenges.

Despite the PA’s potential to influence water resource management positively, limit-
ing factors such as political will, lack of skills and technical knowledge, and its financial
implications, continue to hamper its effective implementation. According to Biswas (2008)
[40] and Suhardiman et al. (2015) [33], the lack of political will to develop inclusive policies
based on wide stakeholder consultation has resulted in failure to recognise the importance
of the PA in some global communities. Furthermore, Cheru (2002) [41] observed that a
lack of effective political leadership has done significant harm and stifled community in-
volvement and grassroots ingenuity in natural resource management. In South Africa,
however, PA-aligned strategies have been emphasised to encourage the involvement of
all key actors, particularly the marginalised, in governance of natural resources [19,20].
For instance, Karar (2008) [42] and DWS (2013) [38] view the successful establishment of
institutional frameworks and policies such as CMAs and the National Water Resource
Strategy as a representation of efforts that have been made to align policy development
within the water resources sector with local communities” needs.

In as much as sustainable water resource management is based on common under-
standing and a coordinated approach between policymakers and other key stakeholders
[33], the advancement could be beneficial to the entire water-linked sectors. In addition,
successes around the PA implementation suggests that its implementation could be of
importance in assessing nexus configurations such as WECC. The successful implemen-
tation of the PA within water resource management further suggests that the approach
could also be effective in the assessment of water-linked nexus systems such as WECC.
According to Aboelgna et al. (2018) [9] and Hoolohan et al. (2018) [16], applying PA in
assessing addressing complex nexus configurations has the potential to promote “nexus
thinking” as both approaches are aimed at addressing inextricably linked systems. In ad-
dition, recent developments reveal that the PA has proven effective in eliciting under-
standing of key aspects within the three-legged Water-Energy-Food (WEF) nexus by ena-
bling assessment of key sectors from the perspectives of natural science, social science,
and the humanities [43,44]. Thus, Cammerman (2009) [1]and Aboelgna et al. (2018) [9]
have observed that a PA that promotes collaboration and a multi-stakeholder approach is
an absolute imperative to the management of WECC, which continues to throw up chal-
lenges for communities and how they respond to it. The application of the PA in the
WECC is further necessitated by the fact that there is a need to bridge the knowledge gap
between stakeholders in order to effectively address socio-economic and environmental
challenges arising within different communities.

Notwithstanding that the PA seeks to strengthen awareness, broaden understanding,
and promote integrated and holistic management of nexus configurations, empirical evi-
dence shows that there are still exclusions and ineffective consultation in its use. These
shortcomings are predominantly shown by a lack of policy alignment and the prevailing
water, energy, food and climate change sectoral mandates [45,44,16]. In some countries
such as Argentina and Kenya, for example, lack of emphasis on participatory approaches
has resulted in failure to consider geographical locations, community preferences and the
exclusion of marginalised societies in the implementation of WECC-efficient projects such
as renewable energy water pumping systems [46]. In this instance, critical decisions are
likely to be made without full knowledge and understanding of local characteristics or
proper stakeholder involvement.

South Africa, which is a climate change hotspot, faces rising demand for water and
energy resources. However, one of the critical challenges within these sectors is the dom-
inance of top-down decision-making processes aggravated by the political and socio-eco-
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nomic pressure to address water, energy and climate constrains [44]. Despite the consti-
tutional mandate requiring that key actors, such as government departments, local com-
munities, industry, experts and researchers, are consulted to ensure meaningful, well-in-
formed and effective policy instruments within the water, energy and climate change sec-
tors, application of the PA appears to be lacking. The prevailing lack of coordinated and
integrated approaches in the widely touted sectoral policies [12,13,11,3] demonstrates lim-
ited application of the PA in planning and implementation processes. These shortcomings
suggest a lack of understanding of the interlinkages between the key socio-economic and
environmental processes in the WECC nexus. Thus, effective management of WECC and
the promotion of awareness, knowledge-sharing and informed policy development in
South Africa requires assessment of the nexus through appropriate stakeholder engage-
ment and comprehensive application of the PA.

3. Materials and methods

The study reported in paper is based on a qualitative approach whereby in-depth interviews
and discussions were conducted with various stakeholders to assess their perceptions on the devel-
opments associated with the WECC interaction. The study aimed at understanding the challenges
and opportunities emanating from the interaction between the sectors of water, energy and climate
change. A non-probable sampling approach, which is mostly used where the likelihood and proba-
bility of selecting the participants is not known (see [47]), was used to select the research partici-
pants. Both the purposive and snowball sampling techniques were, therefore, critical in the selection
of the participants. These two sampling techniques were effective in enabling identification and se-
lection of individuals, groups or organizations that have the knowledge and competencies required
to engage on the WECC nexus, thus providing information or data necessary to meet the objectives
of the study (See [48,49]. As illustrated in table 1, government departments (i.e. national, provincial
and local), the energy and water utilities/agencies non-governmental organizations (NGOs), and
academic and research experts as participants in the study were approached and participated in the
study. These engagements were corroborated by telephonic discussions held with SSA regional spe-
cialist on nexus configurations and sustainable development. Participation of these stakeholders is
seen as a positive as key stakeholders of the WECC nexus were represented.

A total of seven (7) focus group discussions and eight (8) one-on-one interviews were held
between 30 August 2019 and 10 October 2019. The interviews/discussions were conducted using
semi-structured questionnaires covering the following themes: demographic characteristics; assess-
ment of the level of understanding of the WECC; determination of the stakeholder’s perspectives
on collaboration and coordination; and policy development processes. Each interview/discussion
lasted for approximately two hours. The research participants were given pseudonyms to protect
their identity. The responses of the participants were captured through an audio recorder. Field
notes were transcribed verbatim and kept in their original form. Each transcript was given a code
immediately after the interview to ensure clear identification.

In addition to the interviews, the behaviour of the participants during the discussion of the
subject matter (See [50, 51]. This technique was applied at a workshop held on 7-8 October 2019. The
workshop, which was arranged by the Department of Mineral Resources and Energy (DMRE), dis-
cussed progress on energy efficiencies and renewable energy within government infrastructure in
South Africa. Forty-five (45) stakeholders, representing different government sectors and water, en-
ergy and climate change agencies, attended the workshop. A primary source of data from the work-
shop is mainly responses to 14 presentations made by attendees. Relevant protocols such as permis-
sion to conduct this observation and informing the workshop attendees of this process were ob-
tained prior to collecting the data.

Inductive approach to Grounded Theory was used to develop a theory from the collected data
thus allowing systematic analysis of responses from the research participants. The responses were
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grouped based on their significance to the themes. This approach enabled data condensation thus
offering simplified, reliable and valid findings (See [52,53,54]). This allowed the development of
cogent theory of the WECC nexus status in South Africa.

4. Results and discussions

This section presents the results of the assessment of several prominent features (i.e.
understanding of WECC, policy development, and collaboration) that promote holistic
management of the nexus in the context of South Africa. This is vital for enabling the de-
velopment of a policy framework that drives efficiencies in water and energy supply,
while addressing the growing climate change concerns in the country.

3.1. Profiling the research participants

Participants responsibly for policy development within the WECC sectors, their
agencies, research and academia, as well as NGOs’ participated in the study. Validation
of participants” experience and knowledge was done by assessing their educational and
number or years in the field of study. For instance, Table 1 illustrates that all the partic-
ipants had a postgraduate qualification while the average experience per sector was
above 10 years. In addition, the seniority in their sectors suggests that the participation
were from the knowledgeable and authoritative point of view thus allowing for well-
informed perspectives.
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Table 1. Profile of the research participants.

Number of Combined years of Highest educational qualification

Pseudonym Department/Sector .. ]
participants experience
Department of Environment, For- 41 Postgraduate
ECC-A
WECC estry, and Fisheries (DEFF) 3
Department of Water, Sanitation, 64 Postgraduate
WECC-B1 4
and Human Settlement (DWSHS)
WECC-B2 DWSHS 2 47 Postgraduate
WECC-D1 Energy — Eskom 3 60 Postgraduate
WECC-D2 Energy-Eskom 2 28 Postgraduate
WECC-D3 Eskom-Energy 3 80 Postgraduate
WECC-E Water-Rand water 2 22 Postgraduate
WECC-F  Research & Development — Energy 1 32 Postgraduate
WECC-G Research & academia - Water 1 45 Postgraduate
WECC-H Research & Consulting — Climate 1 10 Postgraduate
Change
WECCAI Research & Academia — Climate 1 20 Postgraduate
Change
Non-Governmental Organization 39 Postgraduate
WECC- 2
] (NGO)
WECC-K Research Agency - Energy 2 24 Postgraduate
WECC-M Local Government 1 24 Postgraduate
WECC-L Research & Academia — ?ustamable 1 20 Postgraduate
development (Regional)
WECC-C Workshop — Department of Mineral 14 Approximately 200 Postgraduate

Resources and Energy
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1.2. Key stakeholders’ perceptions of the WECC nexus in South Africa

This sub-section presents the perceptions of the research participants on the under-
standing of the WECC nexus in South Africa. This in in support of the assertion of Hoolo-
han et al. (2018) [16] that understanding and effective management of the nexus configu-
rations can be determined by assessing the perspectives of key stakeholders. The study,
therefore, sought to obtain the diverse perceptions of the research participants. This was
done in order to determine the extent to which the interlinkages and co-dependency be-
tween the nexus components are embraced by key sectors in the country. The assessment
was conducted on responses from all research participants (See Table 1). The grouping
and analysis of perspectives from these participants are illustrated in Table 2.

Table 2. Perceptions of the research participants on WECC nexus in South Africa.

Coupled WECC interconnec-

. Number of responses Percentage (%)
tion
Water-energy-climate change 18 42
Water-energy 13 30
Water-climate change 9 21
Energy-climate change 3 7
Total number of engagements 43 100

Source: Field data (2019)

The responses indicate that 42% of the research participants have sufficient
knowledge of the WECC interconnections in their entirety. This means that these research
participants were able to demonstrate how the water, energy, and climate change compo-
nents interact. For instance, respondent WECC-B: illustrated the entirety of the interac-
tions in this nexus by stating that:

“The country’s electricity generation system heavily relies on water supply, which its availa-
bility is negatively influenced by extreme climate conditions. On the other hand, these climate con-
ditions are exacerbated by the dominant energy production technologies, particularly coal-combus-
tion. In addition, the consequences of climate change also impact the country’s energy generation
systems” (Personal Communication: Focus group discussion on the 19 September 2019).

Conversely, the majority (i.e., 53%) of the responses indicate that the perceptions or
knowledge of the research participants on the WECC is still sector-based. For instance,
30% of the participants, who operate mainly within the water and energy sectors, rarely
mentioned the linkage or implications of climate change on water and energy resources.
These views validate findings of Mabhaudhi et al. (2016) [11] and Mathetsa et al. (2019)
[3] that the understanding of the nexus in South Africa is dominated by sectoral bounda-
ries. Participant responses reveal some of the basic reasons behind the prevailing “silo”
approach such as policy planning and development within key departments mandated to
manage the WECC nexus sectors. This is despite calls for the water, energy and climate
change sectors to be managed in a holistic and integrated manner [4,5]. The responses
further highlight lack of consensus on how WECC elements are interlinked in South Af-
rica. The observation concur with Head and Cammerman (2010) [2] and Liu et al. (2017)
[8] who argued that global communities face the challenge of limited mutual understand-
ing of the WECC interactions, thus limiting their ability to comprehensively manage this
nexus. Based on these observations, this study argues that the prevailing sector-based un-
derstanding results in inefficiencies and the failure to promote WECC “nexus thinking”
in South Africa.

Notwithstanding the lack of mutual understanding of the WECC interactions in
South Africa, research participant WECC-L argued that, compared to other SSA countries,
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“South Africa has elaborated significant progress in understanding and analysing the nexus that
involves water, energy, food, and climate change” (Personal Communication: a telephonic con-
versation with Yillia, P.T. on 8 October 2019).

This view is corroborated by several initiatives, among them, technological (i.e. dry-
cooling, emission abatement, renewable energy, and carbon capture) and strategic (i.e.
National Water Resource Strategy, National Climate Change Response Strategy, Renew-
able Energy Independent Power Producers) being developed and implemented in the
country. Furthermore, WECC-D1, WECC- D2, WECC-Ds, and WECC-E mentioned these
interventions as a way of demonstrating the attention that WECC nexus is receiving at
both the operational and planning levels in the country. Further, the discussion efforts
such as the WECC-Cs’ workshop (see Table 1) also indicate intent on promotion of multi-
stakeholder awareness and understanding of the interactions between these sectors. These
developments are relevant in the current landscape as there is a need for the country to
identify and develop potential ways to shape and promote a framework for a common
understanding of the country’s WECC status.

Data gathered from the research participants demonstrates the capacity of the PA to
enable analysis of some of the country’s prevailing WECC challenges such as limited un-
derstanding and fragmented decision-making within the nexus system. While it was as-
sumed that, based on their experience and educational qualifications, the research partic-
ipants would demonstrate clearly how WECC sectors were interlinked, their responses
reflect a dismal understanding of the linkages. This was most evident in the way some of
the core elements of the PA (i.e. knowledge-sharing and awareness), were presented and
perceived amongst the research participants. There is therefore an opportunity to promote
awareness and communication among key WECC sectors as a way to strengthen the un-
derstanding of this nexus configuration across society at large. This observation fortifies
the argument for “nexus thinking” in the development of mitigation measures and resili-
ent systems to address WECC impacts [9].

1.3. Collaboration and coordination as a means to implement the WECC nexus in South Africa

One of the key elements defining this study is the assessment of the research partici-
pants’ views on the level of coordination and collaboration among various WECC stake-
holders in the country. The discussion in this sub-section is informed by Bizikova et al.
(2013) [11,44] and Wicaksono (2017) who concur that coordination and collaboration
within WECC can be assessed and promoted through the engagement of stakeholders.
Table 3 illustrates the views of different research participants on the effectiveness of cur-
rent coordination and collaboration efforts in respect of the state of the WECC nexus in
the country. The views are grouped by organisation/sectors’ responses.

Within the water resource management sector, the intensified need for coordination
and collaboration is driven by, among others, shared river basins and the dire water status
of most international communities [24,14,36]. Similarly, Head and Cammerman (2010) [2]
and US DoE (2014) [45] pointed out that coordination and collaboration across all the lev-
els of WECC are important as they avail opportunities for effective resource management
and allocation processes such as water transfer schemes, energy exports, and climate
change accords. Within WECC, collaboration enables the sharing of resources, data, and
information that is relevant for addressing the interdependency between water, energy
and climate change. In the Southern African region, and in South Africa particularly, sig-
nificant collaboration is required among water, energy, and climate change managers to
address the WECC challenges and opportunities.
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Table 3: Participants’ perspectives on the coordination and collaboration of WECC sectors in South Africa.

Organiza- Are the current coordination and collaboration efforts How can coordination and collabora-
tion/Sector effective to address WECC challenges? tion be improved?

The political will to implement recom-
mendations of scientists. Institutional

Partially yes, the department liaises with different role
players to develop policy and measures to address wa-

DWSHS . . . mechanisms are similar to those in wa-
ter challenges and their association with the energy and
. ter resource management. E.g. Catch-
climate change sector. .
ment Management Agencies.
Promote cross-sectoral collaboration.
No. WECC dominated by institutional barriers that hin- Enable centralised management sys-
DMRE _ oL
der collaboration. tems such as data coordination and
sharing.

No. Collaboration is hindered by sectorally approached
planning and implementation. For example, coordina-

Energy in- tion can exist from the supply perspective but ineffec- Cross-sectoral coordination, ministerial
dustry:  tive in the implementation of strategies and policies to and bilateral agreements on water, en-
Eskom increase efficiency. The lack of translation of theory into ergy and climate change.

practice creates barriers for coordination across the
stakeholders.

Collaborate with water-users to pro-
No. Key governmental stakeholders not coordinated in mote awareness and water-saving initi-

Water in-
di;z;_l a manner that collectively addresses the WECC chal- atives, thus easing climate change
Rand Water lenges threats on water supply.

Consider the localised dynamics such
as water and energy requirements.
Strengthen the local level interactions.

Local gov-  No. local government not involved in addressing the
ernment WECC nexus at a national level.

Enable community participation in crit-
ical decision-making processes. Consid-
No. Communities entirely excluded from WECC re- eration of community requirements. Es-
NGOs’ lated matters. tablishment of government-industry-
community committees that are inde-
pendently managed.

Combined research activities within
WECC to close the knowledge gap be-
tween local communities, industries, re-
searchers and policymakers

No. Sectoral approaches and preferences still dominate
the WECC. Some departments are more coordinated
than others.

Research &
Academia

Source: Field survey (2019)

The majority of the research participants were of the view that the coordination and
collaboration efforts are insufficient to deal with the existing WECC challenges threat-
ening the country’s developmental endevours. One significant example raised is the
lack of collaboration and coordination between key governmental departments in the
water, energy and climate change sectors, particularly in the planning and development
of policy. For instance, when asked about collaboration amongst government stake-
holders, WECC-A explicitly responded that:

“There is a lack of collaboration amongst the policymakers and different stakeholders such as
local communities particularly in the inclusion of emerging science such as climate change in
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the nexus”. - (Personal communication: focus group discussion on the 20 September
2019)

Given the consequences of ineffectively managed systems, responses such as the one
given above highlight the importance of enforcing collaboration amongst key ministries
of WECC sectors. In Kenya, for example, the lack of collaboration and cooperation
among players at key levels of institutions resulted in conflicting and duplicate plans in
the country’s water, energy, and food supply systems [9]. This corroborates the asser-
tion by Mathetsa et al. (2019) [3] that key sectors and organisations that fail to collabo-
rate at both the operational and policy development levels aggravate sectoral mandates
and inefficiencies in WECC management. Another key challenge raised by research par-
ticipants is the lack of collaboration with other sectors, such as industries and commu-
nities, to address WECC challenges. This is despite the crucial role communities play in
providing necessary information to deal with WECC issues and the fact that, being at
the end of the food chain, they are significantly exposed to impacts of the nexus (See
[45,9]. In addition, respondents raised concern with the competition between institu-
tions which exacerbates the knowledge gap between researchers, government agencies
and communities. This is in line with the argument by Conway et al. (2015) [56] that
there is a knowledge gap between both researchers and non-researchers which results
in exclusions during decision-making processes and hinders the identification and in-
corporation of all levels of society in the effective management of WECC.

These observations seem to suggest that both vertical (governmental) and horizontal
(all sectors) coordination and collaboration have not been optimised in South Africa.
This is worsened by institutional barriers within the WECC sectors perpetuated by the
complex connection and competition between these three elements [9]. This is unlike
the situation in the water resources management sector wherein Karar (2008) [42], Pol-
lard and Du Toit (2008) [36], and DWS (2013) [38] concur that the establishment of in-
stitutional arrangements such as CMAs has enabled the promotion of collaboration and
coordination. Aboelgna et al., (2018) [9] is of the view that changes in institutional struc-
tures and the procedural and communication instruments are necessary for promoting
coordination and collaboration. Participants suggests that implementation of platforms
such as co-planning and policy development, inter-ministerial task teams, cross-sectoral
coordination, bilateral agreements, joint committees across the technical, research and
academia, ministerial and local levels, and the enablement of financial structures where
WECC components are lacking could be key in fostering collaborations. Taking this into
consideration, implementation of coordinated and collaborative strategies has the po-
tential to trigger effective WECC management, and that enabling tools such as funding,
data, information, modelling, technology, policy analysis, and political to be unveiled
to mitigate the implications of the WECC on all sub-sectors of the economy.

4.3. Perceptions of research participants on policy development in WECC sectors in South Africa.

Policy is one of the key drivers of efficiency in resource consumption. The growing demand
for communities to address water and energy efficiencies while curbing climate change impacts
suggests that robust policies are required. However, Head and Cammerman (2010) [2], US-DoE
(2014) [45] and Carpenter (2015) [57] have argued that the complexity and fragmentation of water,
energy and climate change sectors require deviations in the decision-making landscape of WECC,
with policy integration paramount. This sub-section assesses the views of research participants on
the current policy decision-making landscape in South Africa (see Table 4).

Table 4: Perceptions of research participants on policy development in South Africa
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WECC policy de-  No of participants =~ Number of re- Percentage (%)

velopment sponses

Policy Integration 43 43 100

Fully 6 14

Moderate 14 33

Poor 23 53
Consultation dur-

ing policy Develop- 43 43 100

ment

Fully 7 16

Moderate 11 26

poor 25 58

Source: Field survey (2019)

The responses were divided into two sub-themes, namely, the views of participants
on WECC sectors integration, and consultation of key stakeholders during policy de-
velopment. Most research participants (i.e. 53%) were of the view that the current poli-
cies across the water, energy and climate change sectors were developed in isolation.
For instance, WECC-A said,

“despite the emergence of climate change as an overarching component in the energy and
water supply, the development of the climate change, water, and energy policies are still not
aligned” (Personal communication: focus group discussion on the 20 September 2019).

This fragmented policy development, which has also been observed by several other
studies in the country [56,11,3], points to the existence of sectoral mandates within dif-
ferent government departments. This is a common challenge across the globe [6,9]. This
fragmentation also raises concerns related to policy implementation, with WECC-Ds,
WECC-D2, WECC-Ds, and WECC-C highlighting conflicting compliance expectations
from different policymakers. In addition, responses from the participants confirm the
existence of sectorally mandated policies that are limited to certain coupled interactions.
For instance, WECC-B1 pointed out that there is a development of “key departmental pol-
icies such as Sustainable Hydropower Generation Policy which is responsible to ensure that there
is sufficient water available for the hydropower generation technology” (Personal communica-
tion: focus group discussion on the 19t September 2019).

Other research participants, however, indicated that they were not aware of such
policy, thus suggesting a “silo” approach, and lack of communication and awareness in
the development of these critical policies. However, several research participants (i.e.
33%) have observed an improvement in the development of policies, with consideration
given to each of the WECC elements. For instance, WECC-G and WECC-L stated that
the development of the energy policy, Integrated Resource Plan (IRP) 2010-2013, took
into consideration water scarcity and climate change impacts. This is another landmark
example demonstrating the progress made by South Africa in drafting policies that
drive alignment of WECC nexus elements.

One of the key drivers of fragmented policy development globally is the lack of con-
sultation amongst broader stakeholders in the WECC nexus (Cammerman, 2009; Head
and Cammerman, 2010). In this study, 58% of the research participants were of the view
that the current consultation approach among key WECC stakeholders is poor and un-
satisfactory. This lack of consultation is, according to Chambers (1994) [17] and GWP
(2000) [14], aggravated by the top-down decision-making approach practiced in most
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societies. Despite suggestions by Head and Cammerman (2010) [2] and Mohtar (2017)
[57] that complex problems such as WECC require a multiscale approach, particularly
at the policy making level, this study found that the dismal policy integration efforts in
the country are aggravated by inefficiency in stakeholder consultation processes. This
observation strongly suggests that there is a need for change in the decision making and
policy development landscape based on broader and inclusive stakeholder engagement
with the intent to increase efficiencies in the management of the WECC nexus in South
Africa. Until such change is realised, the WECC nexus will continue to hamper socio-
economic development as well as environmental wellbeing in the country. This asser-
tion is made based on the current and projected impacts of climate change in South
Africa. There is, therefore, urgent need for integrated policies and strategies that have a
bearing on the challenges associated with the WECC nexus the country.

4. Conclusions

The study applied a PA to assess the views of multiple stakeholders on WECC and
the effectiveness of current tools and approaches such as policy development and collab-
oration in the management of this nexus in South Africa. Based on the perceptions of the
research participants, the study made three key findings. First, it is evident that there is a
dearth of understanding and acknowledgement of WECC existence in South Africa. This
is validated by the lesser ratio of research participants demonstrating their full under-
standing of coupled WECC interactions. This limited understanding is regardless of the
notable level of education and experience that the research participants had in the respec-
tive sectors. Secondly, despite the growing need to address the WECC challenges, it was
established that a lack of coordination and collaboration, both vertically (between deci-
sion-makers such as government departments) and horizontally (between stakeholders
such as government departments, industry, and local communities) still exists. It is how-
ever noted that the need for collaboration is imperative, as noted by many research par-
ticipants, given the efforts made to discuss and raise concern on lack thereof. Thirdly, sec-
tor-driven policy planning and development are still dominant in South Africa. It was,
however, observed that there are efforts to integrate the development of policies in recog-
nition of the interdependence between sectors. Initiatives and engagement such as minis-
terial committees, donor-funding, and research teams have been observed to promote col-
laboration and an integrated approach.

One of the most significant contributions of this study is identification of the im-
portant role that the PA plays in promoting a holistic and coordinated management of
WECC in South Africa. The data collection techniques applied in this study showed that
this approach is pivotal in assessing WECC, and in enabling the country to understand
the risks and opportunities that the WECC nexus presents for all sub-sectors of the econ-
omy. It is, therefore, suggested that South Africa look into the prospects of developing an
institutional and policy framework that will promote the implementation of participatory
approaches within WECC nexus systems. Part of the requirements in this process will be
investment in skills development for actors within the sectors that can manage the impacts
of this WECC nexus. Lastly, while the study confined itself to the stakeholders percep-
tions, the country must establish a data management system from which all actors within
the WECC system can draw information to enable holistic alignment of their policies and
strategies.
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