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ENHANCING WATER SECURITY THROUGH RESTORATION
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People (human capital), the societies in which
they live (societal capital), the constructed
environment (built capital) and natural capital
interact with, and shape each other

Lesson 1 People (human capital), the societies in which they live (societal capital),
the constructed environment (built capital), and natural capital interact with, and
shape each other
The catchment is produced, assembled, is an outcome of all the interaction and relations
between all these capitals and hence context matters in catchment management,
catchment approaches investing in EI and the receptivity of the catchment to EI investment
By working in spaces where EI investment is taking place, it is clear that the socioeconomic-political-environmental relations play a critical role in making EI investment
possible, or not possible. This is a major learning: only in implementing or trying to
implement EI investments on the ground, can the institutional, governance, social and
biophysical complexity, and challenges that arise, be recognised. If we do not find ways to
understand these interlinkages and address these challenges, investments in EI will never
be sustainable.
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Investing in Ecological Infrastructure
enhances water security

Lesson 2 Investing in Ecological Infrastructure enhances catchment water security
Our studies have clearly shown that there are both water quality and quantity benefits of
investing in EI for the uMngeni catchment. Clearing IAPs is a relatively quick solution to
providing additional streamflow without the burden of extensive legislative and financial
arrangements that affect BI projects. Without the proposed uMkhomazi transfer scheme,
the water resources supply to the residents of the uMngeni Catchment are under pressure
with an estimated shortfall of approximately 50 million m3 per annum. Although EI alone
cannot provide the additional 200 million m3 per annum forecast to be needed by 2030, our
analysis shows that clearing IAPs in the catchment headwaters (including the uMsundusi)
would provide 15.6 million m3 of water at a 90% assurance of supply – enough to fill 2530% of the the planning and construction gap between now and the completion of the
uMkhomazi transfer scheme.
An important aspect is that EI provides a natural buffer against disaster from both quality
and quantity perspectives and that investing in EI through maintenance and restoration
enhances and sustains these benefits. Examples include the role of natural systems in both
mitigating toxic chemical spills as illustrated by the recent Willowton Oil disaster, and the
opportunity for removal of invasive alien plants to enhance water supply to the reticulation
system more rapidly than the planning and construction of a dam.
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Integration of Built and Ecological Infrastructure
provides the best opportunities to ensure water
security

Lesson 3 Investing in Ecological Infrastructure or BuiIt/Grey infrastructure is not a
binary choice
A key message from this study is that investment in infrastructure is not a choice between
EI and BI – rather, they are complementary. Achieving water security requires investment in
both. It is the integration of BI and EI, which provides the most realistic opportunities to
sustain and finance EI and to ensure water security.
The study has confirmed that ecosystem-based solutions are multifunctional relative to BI.
This is a key difference between ecosystem-based solutions and BI and deserves
meaningful consideration in urban planning and management. Urban systems should
integrate a mix of BI, ecosystem-based solutions (ecological and green infrastructure) and
social initiatives to improve the management of urban water and wastes.
This approach is evident in the design of the new waste water treatment works (WWTW) for
the rapidly urbanizing settlement of Mpophomeni upstream of Midmar Dam, a key water
resource. The water quality enhancement potential of healthy wetlands is recognized in the
design of the new WWTW, with rehabilitation of portions of wetland adjacent to the WWTW
and wetland systems at the outflow of the works included as a legal requirement of the
environmental authorization for the proposed works.
Related to this, it can be argued that creating an additional Strategic Integrated Project
(SIP), directly focused on EI, could in fact continue the artificial separation between BI and
EI. Rather, opportunities to leverage funding for EI through ongoing infrastructure
development projects, which recognise its value and complementary role should be sought
(as expanded upon in Chapter 3).

5

To be sustainable, investments in
infrastructure need a concomitant investment
in social and human capital
A Continuum of Water Security Interventions

Lesson 4 To be sustainable, investments in infrastructure need a concomitant
investment in social and human capital
‘Investing in EI’ typically refers to actions taken to improve the condition of EI,
maintain/preserve the existing condition and/or halt further declines in condition and may
include physical interventions such as ecosystem restoration, rehabilitation, conservation,
and management activities, but a key message from this study is that it must also include
investments related to developing human capacity, strengthening institutions and
governance, and influencing social behavior. There is a need to invest in social learning,
and the building of governance platforms, particularly building of state-citizen relations,
society or human-environment relations, and society-environmental relations. One of the
key learnings from this project is the importance of developing human and social capital if
EI interventions are to make a difference. Building social and human capital is therefore
considered to be an EI intervention, which extends traditional approaches of EI
interventions in to the socio-political realm.
In essence, maintaining and restoring EI requires investment in human and social capital as
an integral component. Efforts which tend to focus on Natural Capital alone will fail.
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Investing in Ecological Infrastructure is
financially beneficial
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Lesson 5 Investing in Ecological Infrastructure is financially beneficial
The economic case assessments (see Section 3.4) have demonstrated the value of EI and
emphasised the interactive and interdependent relationship between EI and BI.
From a water quality perspective, the benefit provided by the Mthinzima Wetland complex
in mitigating the impacts of polluted run-off from Mpophomeni upstream of Midmar Dam has
been highlighted. Even in its degraded condition, the wetland complex provides a water
quality enhancement service. A cost-benefit analysis of the rehabilitation of a portion of the
wetland system demonstrates that the benefits of rehabilitating the wetland - based on the
costs of replacing the water quality enhancement service of the wetland with a standard 1
ML waste water treatment plant - exceed the costs of rehabilitating and maintaining the
wetland (benefit-to-cost ratio of 1.25 under an 8% discount rate and 20 year timeframe).
In a second case assessment, a qualitative multi-criteria evaluation supported by a cost
comparison was undertaken to identify suitable investment options for improved water
quality and storm water management in the Baynespruit, a small urban catchment.
Revegetation of degraded riparian areas in the catchment provides the greatest range of
benefits, contributing to improved water quality and storm water control, as well as
providing additional co-benefits (e.g., biodiversity, aesthetic, recreation benefits). This has a
relatively low implementation cost (R822 919). The BI options, while effective at achieving
their main objective, provide the least opportunity for additional benefits and are relatively
more expensive to implement and maintain (i.e. stream canalisation at a cost of R11
000 000 for implementation).
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Understanding path dependencies is
critical to shift thinking

Lesson 6 Understanding path dependencies is critical to shift thinking
The project has revealed that the main barriers or obstacles to the implementation of EI
interventions to support water security in the uMngeni Catchment are social, financial,
political, and institutional, rather than technical or a lack of scientific knowledge. The legacy
and path-dependency of the hydro-modernist approach shapes how BI interacts with water
and society (or relates to water and society) and the natural environment in the catchment,
and is strongly entrenched and difficult to shift. Levers of change which can begin to shift
these, particularly through the use of EI interventions, need to be identified and supported
by legislation and policy. The ORF4EI provides insight in to where the levers of change
might be in each particular context in the catchment.
The traces of history continue to play a major role in shaping water outcomes in the
catchment. The legacy of both colonialism and apartheid is a major challenge and barrier to
improving water security. This coupled with lock-in to hydro-modernist approaches, creates
a water security context that can only be shifted by working within the current system,
recognizing its socio-economic, political and environmental context and relations, and using
innovation through EI interventions, to slowly, patiently and wisely shift the catchment to a
more sustainable, just, and socio-ecological-centred set of practices and way of being.
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Understanding the governance system is
fundamental

Lesson 7 Understanding the governance system is fundamental
The complexity of balancing competing demands and expectations is not to be
underestimated. Despite the best efforts of water utilities, water service providers,
catchment management forums, and other entities, the uncertainty over the future role
Department of Water and Sanitation (DWS), who have the mandate for catchment
management under the National Water Act (NWA), and the complexity of rural and urban
land management in areas under Traditional Authority, complicate efforts beyond the purely
local.
Legislation and policy are important and form a critical part of governance. However, in the
absence of clear directives about how to implement good legislation and policy, informal
institutions through multi-actor governance arrangements evolve, emerge, and currently
play a critical role. The Palmiet Catchment Rehabilitation Project provides an example,
where innovation in governance and the creation of a multi actor governance platform, with
a strong focus on state-citizen relations, is opening up opportunities for EI interventions,
including social learning, reducing risk in the catchment.

9

Meaningful participatory processes are
the key to transformation

Lesson 8 Meaningful participatory processes are the key to transformation
There are multiple state and non-state actors (including civil society, academia, and
citizens) who create the catchment governance system, effectively “governing with and
beyond the state”. Whilst there has been much research on natural capital, human and
social capital is poorly researched and poorly understood. This project brought this aspect
to the fore, particularly in that it highlights the need for an approach that is grounded in
practice and understanding of local conditions through the case studies and moves well
beyond the typically theoretical limitations of many academic frameworks. In this project,
we recognize the theoretical developments, but ground our outcomes in meaningful
participatory processes. Ultimately, these should be supported by the development of a
vision and strategic plan for the uMngeni catchment which is aligned with sustainability
goals and principles of the green economy, rather than being reactive and being driven by a
neo-liberal agenda which emphasises expansion of BI. Our approach can be described as
co-engaged, action learning through which pathways for change to a more sustainable
future become an enabling process; where participants are part of the processes of
knowledge production and change, rather than being acted upon through awareness
raising or communicated messages.
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Social learning, achieving transdisciplinarity
and transformation takes time and effort

Lesson 9 Social learning, building transdisciplinarity and transformation takes time
and effort
The uMngeni Ecological Infrastructure Partnership recently celebrated its fifth anniversary.
This project has evolved in parallel with the UEIP. The long-term nature of the project has
allowed consistent engagement with the UEIP as well as allowing for a sustained and
committed action research partnership with communities in the case study catchments, to
evolve. This could not have been achieved in a shorter time span, despite the long history
many researchers have had with the communities they are engaging with.
Furthermore, the five-year time span has allowed the graduation of both MSc and PhD
students. The value of a self-energising team of longer term PhD students supported by
aligned input from shorter term PostDocs, MSc and Honours students is immeasurable.
Together with the project leaders, PhD students provide stability and a core of research
around which ideas evolve and develop.
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Students provide new insights, bring
energy and are multipliers

Lesson 10 Students provide new insights, bring energy and are multipliers
Students involved in the project ranged from Honours (4th year) and Masters to PhDs. In
total, 3 Postdocs, 9 PhDs, 15 MSc, and 7 Hons students have been affiliated with the
project. Of these numbers, those that have graduated within the project scope include 2
PhDs, 9 MSc, and 7 Hons students, while the remaining students continue their studies
with most in the final stages and on track to graduate this year (2019). In addition to the
capacity building that occurred on an individual basis for each thesis or dissertation,
students gained valuable insight regarding placement of their research within the broader
framework of a research project framed to address key societal challenges in a catchment
that effectively forms a “living laboratory”.
A programmatic approach provides opportunities for the continuation of the research
project, providing greater momentum, e.g. project cycles do not always coincide with
degree timelines. Therefore, many students’ research concluded prior to the five-year
project cycle and students progressed towards employment with other organisations.
Students take the knowledge of the research and the concept of ecological infrastructure
forward to these new endeavours and enable a multiplier effect through which the lessons
from this project can be shared and expanded. These PhD students will become leaders in
water governance and EI in the future, as a result of the capacity they have built and the
experience they have developed as emerging researchers engaged in action research in
the uMngeni Catchment.
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Opportunities and Risks for Investment in Ecological
framework to guide future EI investments (ORF4Ei).

Infrastructure

These lessons have emerged from and inform the development of the ORF4EI
framework which can be applied to determine where, how, and by whom, EI
interventions in the uMngeni Catchment, can be made. This framework of
opportunities and risks in the catchment is then moderated in relation to the range
of water security interventions that are possible (the BI-EI continuum), the
governance and institutional arrangements in each context, as well as the costbenefits and financial decisions. All of these elements are connected in the
catchment and hence are not independent. It is useful, however, to conceptualise
them as components of a universal decision making framework for EI interventions
in catchments, both in South Africa and globally.
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