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1 INTRODUCTION

1.1 Project Context

The Green Fund is a national fund that seeks to support green initiatives to assist South Africa’s
transition to a low carbon, resource efficient and climate resilient development-path delivering high
impact economic, environmental and social benefits. The Fund is managed by the Development of
Bank of South Africa (DBSA) on behalf of Department of Environmental Affairs. This research project
was awarded in 2014 under the “Research and Policy Development to Advance a Green Economy in
South Africa” programme that aimed to strengthen the science-policy interface in the green economy.

WRC | SANBI | DBSA GREEN FUND
WWF | DEA | ETHEKWENI | DWS

RESEARCH = SN IMPLEMENTATION

# DUCT | WESSA | CMA

& MUNICIPALITIES

\NB|
COORDINATES

THIS STUDY

SYNTHESIS OF FINANCE
OPTIONS FOR ECOLOGICAL
INFRASTRUCTURE

Figure 1.1: The contextualisation of this study in the broader Umgeni Ecological Infrastructure Partnership

The project was awarded in conjunction with a research project awarded to the South African
National Biodiversity Institute (SANBI) which also focussed on investment in Ecological Infrastructure
in the same area, the uMngeni catchment. The terms of reference (TOR) for the two projects were

Page 1-1


http://www.dbsa.org/EN/Pages/default.aspx
http://www.dbsa.org/EN/Pages/default.aspx
https://www.environment.gov.za/

consolidated; the SANBI project focussed more on the biophysical assessment of ecological
infrastructure and the role of public institutions; and this WWF-SA project focussed more on the role of
private finance and the private sector. The projects were carried out and reviewed in close cooperation
with the newly formed uMgeni Ecological Infrastructure Partnership (UEIP) which represents 36
organisations in the greater catchment area aiming to protect and enhance the state of ecological
infrastructure and therefore water security.

The technical report from the sister SANBI project is entitled: Jewitt, et al., “Investing in ecological
infrastructure to enhance water security in the uMngeni River catchment.” 2015.

1.2 Statement of the Research Problem

Almost all challenges related to the governance of natural resources are, at a fundamental level,
related to the ‘tragedy of the commons’. Why do different stakeholders rarely collaborate to
promote the health of the common resource on which they all depend? Any strategy seeking to
promote a green economy needs to address this fundamental question.

In this research we seek to understand how different private sector companies operating within the
uMngeni catchment, can collaborate to enhance the health of the shared ecological infrastructure on
which they depend. The research will focus especially on understanding the role of private sector
finance institutions, which are embedded widely across ‘the commons’ and thus face systemic risk
related to the health of the catchment.

“Until mother nature sets up a back office with an invoice system, behaviour won’t change and natural
resources can be used indiscriminately....putting a price on... externalities is the only answer.” Chris
Brett, global head of sustainability at Olam International, August 2015.

The DWS estimates that over the next decade nearly R700 billion will be required to upgrade
engineered infrastructure to meet our water and sanitation needs in the future. It is expected that
more than half that finance will have to come from the private sector. This quantum does not
account for the synchronous investment in ecological infrastructure that will be necessary in order
to maintain healthy water yields from our catchments.

1.3 Aims and Objectives

No green economy research strategy can be considered complete without seeking to innovatively
address the fundamental issue of the ‘tragedy of the commons’. Multi-stakeholder environmental
certification schemes for commodities provide a means for stakeholders within a sector (or
commodity) to drive collective action for the improvement of the environmental commons.
However, these schemes have not been utilised in a concerted manner to drive change within a
geographically defined ecosystem, such as a catchment. Furthermore, the potential of private
finance (lending, investment and insurance) to shape positive behaviour towards the environmental
commons has not been appreciated to date.



The key aims of this project are:
e To determine how different market mechanisms can be co-ordinated into collective action
for the enhancement of ecological infrastructure at a catchment scale;
e To evaluate the role of private finance in catalysing systemic change and collective action in
the production supply chains within which they are invested;
e To determine the best governance mechanisms by which different market mechanisms and
private finance institutions can co-operate to deliver large scale change at a landscape level.

The overall research question for this project is: How can private finance and market mechanisms
most strategically deliver collective action for the enhancement of ecological infrastructure within
the uMngeni catchment?

The uMngeni catchment, provides a unique opportunity to explore these ideas. in 2013, high level
stakeholders, led by the eThekwini Municipality, SANBI, DWA and WWEF-SA, initiated a process of
improving the health of the shared ecological infrastructure through collective action. The uMngeni
Ecological Infrastructure Partnership (UEIP) was formed to enable interested, impacted and
influential organisations harmonise their efforts to achieve greater water security through enhanced
ecological infrastructure.

1.4 Background

The uMngeni catchment supports around 10% of the South African economy (ca. R300 Billion in
2010), and yet faces significant challenges related to water as a key constraint to economic well-
being. The eThekwini Metropole, the economic hub of KwaZulu Natal and final recipient of water
from the uMngeni catchment, is acutely aware of these risks and has recognised the role that
ecological infrastructure plays in water security.

To this end key organisations (led by eThekwini Municipality, SANBI, DWA and WWF) are
spearheading an alliance aimed at enhancing the ecological infrastructure of the uMngeni catchment
with a view to reducing water risks related to water quality and quantity. This group has been
formalised within an MoU for the uMngeni Ecological Infrastructure Partnership (UEIP) which
currently has 36 signatory members.

1.4.1 Ecological Infrastructure

The term ecological infrastructure has emerged in the last 3 years as a new way to frame physical
landscapes which provide critical services to people, and on which our engineered infrastructure
depends. Water is one of the most direct and important services delivered to society and the
economy from landscapes. Therefore, focussing on catchments and the hydrological functioning of
landscapes is a useful lens. Ecological components, such as wetlands, flood plains, and riparian
zones, provide essential water services — such as water provisioning and purification, sediment
filtration, and flood attenuation.



Ecological Infrastructure (El) is defined as functioning ecosystems that produce and deliver
valuable services to people (SANBI 2014)

Headwater areas, riparian zones, wetlands, groundwater recharge zones and rivers are all critical
components of El for water. The healthy functioning of these landscape elements is essential for
engineered infrastructure (such as dams, reticulations systems, water treatment works) to operate
optimally. Together they can be viewed as ‘green’ or ‘soft’ (ecological) and ‘grey’ or ‘hard’ (engineered)
infrastructure. The figure below shows how they interlink and are considered together in national
government planning with engineered infrastructure as a focus for the 18" Strategic Integrated Project
(SIP18) and ecological infrastructure as the focus of the proposed SIP19.

Ecological Infrastructure occurs on private land, state land, communal land, protected land and in
urban areas. Common approaches to its protection and restoration are therefore complex. The
sister SANBI project addresses issues of formal government and coordinated budgeting, planning,
spending and implementation between relevant departments (such as Dept of Water and Sanitation
and Dept of Environmental Affairs). This project focuses on the role that the private sector can play,
via markets, land-owners and private finance, in influencing impacts and restoration of riparian
zones, headwaters and high yielding catchments.

distribution Infrastructure

<

~r
-~
. 4

ecological / resousce butk Infrastructure connector Intemal
infrastructure /  development v A Infrastructure Infrastructure
> 4 > ¢ »
distribution
resarvoly
protocted catchments bulk water

cleared alien water treatment  pipeline conneclor

Invasives works o - pipaline
. =¥ <,

- -y " .
dam to other o

PUMPIRG settiements 3

erosion protection P ?‘ station "X
? ?‘ collector
; healthy ? J

wetiands

natural vegetation buffers

| heaithy river ewerage
between crops & wetlands > woodlands :
" N ¢ T ‘(m .
ot wewer
L o B effizant outfall J
natural vegstation | | sewera
rehabiiitated bufters stong streams 0P s staxlfon 59"'?’32‘9
mining land & rlvers : o

natursl watee
treatmont interventions

heaithy estuary

Figure 1.2: Interdependencies between ecological and engineered infrastructure for water security as addressed in SIP18
and the proposed SIP19 (DEA, 2014)1.4.2. Envisaged Role of Finance and Markets



There is a growing understanding of the link between the degradation of ecological infrastructure
and risks to business (Pegram et al. 2009). Nel et al. (2011a) showed how degrading catchments
were affecting risk to the production of hops — a key ingredient to one of South Africa’s largest
private sector corporations, South African Breweries Ltd. Nel et al. (2011a) also demonstrated the
cost-effectiveness of the rehabilitation of ecological infrastructure as a means of reducing business
risk. However, if companies are to effectively contribute towards enhancement of ecological
infrastructure at a catchment scale they will need to move beyond seeking to address their risk at an
individual scale and start acting as a collective (CEO Water Mandate 2012).

Porter & Kramer (2011) coined the concept of ‘shared value creation’ which advised that businesses
could advance their competitive advantage through collaboration with other stakeholders to grow
the shared pool of value within which they participated. However, Porter & Kramer (2011) stopped
short of providing the practical advice on how such stakeholders could be identified or how they
could be engaged. Mitchell et al. (1997), in an exhaustive review of the stakeholder literature,
suggested that stakeholders should be prioritised according to three attributes: power, legitimacy
and urgency. Ostrom (2000) emphasises the need to analyse contextual information about
participants. Holley et al. (2012) provide more practical advice with reference to collaborative
environmental governance, citing ten design principles for such arrangements. More recently,
Petersen et al. (2014) suggest four fundamental attributes may determine the nature of such
collaborations, including awareness of connectedness, motivation to change, access to pathways of
change and pay-offs (or rewards) for engaging in such collaborations.

Within this context the finance sector is seen to be positioned particularly strategically. Due to its wide
investment into landscapes and supply chains it is particularly vulnerable to systemic risks, but also very
strategically positioned to leverage collective action (Mulder & Clements-Hunt, 2010).

The role of market-base mechanisms in driving more sustainable environmental practices is
increasingly recognised. Global multi-stakeholder certification schemes (e.g. the Forestry
Stewardship Council, Marine Stewardship Council, Bonsucro, Roundtable on Sustainable Palm Qil,
Better Cotton Initiative) enable buyers and consumers to drive market positive change along a
supply chain. However, these certification schemes have been applied within a single sector and
largely in complete isolation of each other. Different market-based mechanisms have not been
applied in a strategically co-ordinated manner to leverage cohesive environmental change within a
defined geographical landscape.

Furthermore, existing market-based mechanisms have traditionally viewed the supply-chain as stretching
from the producer, through a processor, a retailer, and ultimately to a consumer (Figure 1.3).
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Figure 1.3: Traditional view of the food & fibre supply chain



More recently the importance of private finance in supply chains has become clearer. On the one side,
almost all producers will need to access capital to produce raw products. This capital is provided to
individual farmers as working capital loans, whilst larger producers (e.g. forestry and farming companies)
will raise equity from investors. On the other side of the supply chain, almost all middle class consumers will
carry some form of short term insurance to ensure their continued economic viability in increasingly volatile
times. These insurance companies will in turn use investment vehicles to gain returns on the premiums
from these clients. Much of these investments are likely to be invested back in production supply chain,
completing the financial cycle (see Figure 1.4).

A recent international review of market based instruments (MBI) review those that have been tried
and tested in other regions with an assessment of how well they have been shown to support
integrated water resource management (IWRM) and water stewardship (Hepworth et al, 2015). The
instruments include water trading, payment for ecosystem goods and services, water credits, offsets
and investment bonds and funds. Offsets have not been deemed to deliver well into IWRM and are
not supported by our current water policies in South Africa. Other MBIs offer opportunities and are
discussed more fully in section 4.
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Figure 1.4: The role of private finance in sustaining supply chains



Table 1.1: A typology of Market Based Instruments for water resource management summarising examples,
opportunities, risks and implications for water security and stewardship (adapted from Hepworth et al, 2015).

DESCRIPTION

EXAMPLES

IMPLICATIONS
FOR
SUSTAINABLE
WRM AND
WATER SECURITY

IMPLICATIONS
FOR
STEWARDSHIP

WATER TRADING

Exchange of
interchangeable
‘allocations’:
volumes,
characteristics or
values generating
economic incentives
for efficient use or
reductions in
emissions. Often
related to statutory
allocations and
targets, though can
be informal.

Formal and informal
water allocation &
rights trading;
Water Quality
Trading.

Potential value for
WRM in a limited
set of contexts,
conditional on
strong regulation.

Proceed with
caution.

WATERSHED
MANAGEMENT
PAYMENTS

Payment to
‘providers’
based on
commitment to
catchment
management
desirable by
‘service
receivers’.
Often informal
and voluntary.
Can be for
specific services
or via rolling
funds for a
range of
services.

Payment for
Watershed
services;
Watershed
management
funds.

Valuable for
WRMin a
limited set of
basin contexts.

Proceed with
caution.

WATER CREDITS

Generation of
revenue, payments
or reputational
currency (claims)
against actual or
promissory
commitments, in
which one party
promises to pay
money to the
other under
specific terms.
Often informal.

credits/certificates
Water restoration
certificates

Green water
credits

Carbon co-
benefits.

Verification of
claims may drive
action. Strategic
value likely to be
limited. Significant
associated hazards.

Proceed with
caution.

WATER
OFFSETS

Payments or
investment in
projects and
actions which
attempt to
balance or
substitute for
water use and
impacts, or to
lever greater
access or
volumetric use
of resources.

Net Positive
Impact
Initiatives;
Offsetting and
Neutrality
schemes.

Unlikely to have
value.
Potentially
damaging.

Avoid.

WATER
INVESTMENT
FUNDS/BONDS

Mechanisms,
information and
vehicles designed
to attract
investment and a
for profit return
on investment
with potential
social and
environmental
benefits.

Indexes, water
bonds, water
stocks, water
mutual funds,
climate bonds,
green funds.

Further research
and analysis
needed.

Develop an
informed position.

potential of insurance to shape behaviour.
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The resilience of the private finance system is systemically linked to that of supply chains. Water risks
faced by producers will translate into financial risks to the providers of capital. Furthermore, as shown by
Nel et al. (2011a), poor land-use practices by producers (leading to the destruction of ecological
infrastructure) will lead to increased risk to natural disasters such as flooding, fire and sea storms — hence
an increase in the risk exposure of the insurance industry.

On the other hand private finance has potential to shape behaviour across such supply chains. All
working capital loans are subject to conditions set from a risk assessment process, whilst investors
hold considerable shareholder power over companies. All insurance premiums are written against a
set of criteria that determine the behaviour of clients. One only needs to consider the massive
growth in the private security industry as a result of insurance policy conditions, to understand the

Given the increasingly prominent role of the finance sector in the agricultural sector, and the
difficulties of enforcing environmental legislation, it was inevitable that organisations concerned
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with environmental degradation would turn their focus towards financiers as an important systemic
lever for environmental governance. Many South African bank managers and insurers have more
contact with, and better information on, farmers and the local environment than the Department of
Environmental Affairs (DEA) or Department of Water and Sanitation (DWS). In most instances,
financiers are more able to exert positive influence and incentives over farming practices than
organisations that have recourse only in terms of environmental legislation.

Being focused on the Greater uMngeni Catchment, the study explores whether lenders, investors and
insurers can create immediate incentives that would lead to improvements in ecological infrastructure by
placing additional conditions on the services they provide to businesses operating within the catchment.

1.5 The Ecological Context for Collective Action in the Greater
uMngeni Catchment

Situated in the province of KwaZulu-Natal, South Africa, (figure 1.5) the uMngeni Catchment covers
an area of 7,963km”. The central artery, the uMngeni River, is 255km long from its source (uMngeni
Vlei at an elevation of 1,830m) to its estuary on the Durban coastline (Mitchell et al., 2014).
Precipitation in the region is subject to the ENSO, and two severe droughts and two major flood
events have marked water flows in the uMngeni over the past three decades (River Health
Programme, 2002). At the time of this study (October 2015) stakeholders in the catchment are
again concerned about drought (AgriSA, 2015).

UMNGENI

CATCHMENT

i,

SOUTH AFRICA

Figure 1.5: Location of the uMngeni catchment in KwaZulu Natal, South Africa
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Map of the Greater uMngeni Catchment
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Figure 1.6: Map of the Greater uMngeni River Catchment area.

The boundaries of the catchment do not align neatly with the boundaries of the local municipalities.
Figure 1.7 shows the overlap between the Greater uMngeni River Catchment and the municipal
boundaries in the area.

Map of the Greater uMngeni Catchment and overlapping Municipalities
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Figure 1.7: Map showing the overlap between the Greater uMngeni River Catchment and municipalities in the area.
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Together the eThekwini Metropolitan Municipality and uMgungundlovu District Municipality (made up of
the local municipalities of Msunduzi, uMshwathi, uMngeni, Richmond, Mkhambathini, Mpofana and
Impendle) have a total population of around 4.45 million people, of which the majority directly depend on
water resources from the uMngeni River system (Hay, Breen, & Nkhata, 2014). Water demand in both of
these municipalities is growing, and the current water supply infrastructure is reaching capacity
(Department of Water Affairs and Forestry, 2008). On the economic front, the catchment is a part of the
uMvoti to uMzimkulu Water Management Area, which contributes 11.5% to South Africa’s Gross Domestic
product (GDP), with 80% of this contribution coming from the Durban-Pietermaritzburg region (Hay, et al.,
2014).

The Greater uMngeni River Catchment is under significant ecological pressure, which some reports
suggest is impacting on economic development, human health and ecology (Hay, Breen, & Nkhata,
2014). Growth in water demand in the catchment, coupled with intermittent drought periods,
necessitated the construction of phase one and two of the Mooi-Mngeni Transfer Scheme, in recent
decades. The scheme transfers water to the uMngeni River from the Mooi River (Trans-Caledon Tunnel
Authority , 2015). Additional schemes, such as the Mkomazi-Mgeni Transfer Scheme, involving the
transfer of water from the uMkhomazi River to the uMngeni River Catchment are also being proposed as
part of the effort to meet future water demand in the catchment (Department of Water Affairs, 2014).
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Figure 1.8: Key elements of engineered infrastructure under the management of Umgeni Water (UW) in the greater
uMngeni Catchment (source UEIP, 2015, shared information from K.Zunckel)

The inherently variable flow of water in the uMngeni Catchment’s main arteries is mediated by five
major dams: Spring Grove Dam, Midmar Dam, Albert Falls Dam, Nagle Dam and Inanda Dam. Current
demand for water in the catchment (406 million m*® per annum) exceeds the available yield (381
million m® per annum), necessitating an inter-basin transfer via the Mooi-uMngeni Transfer Scheme



(MMTS). A second phase of this scheme is planned for construction at an estimated cost of R6 billion
(Umgeni Water, 2014a).

The “ecological reserve” (22 per cent), forestry (11 per cent), irrigation agriculture (8 per cent) and
leakages and theft (9 per cent) constitute half of the demand for water from the catchment. The
balance goes to households (24 per cent), distribution losses (12 per cent), industry (8 per cent) and
commerce (6 per cent). The state of environmental degradation in the catchment is being detailed in
a parallel study being conducted by SANBI, but it is generally accepted that the region is subject to
soil erosion and rising water contamination.

Increasing human settlement in the catchment has also inundated the existing sanitation
infrastructure in towns such as Pietermaritzburg, and water quality has suffered as a result.
Stormwater ingress into the sanitation system accounts for frequent sewerage spills in towns such as
Pietermaritzburg (DUCT, 2015). Water quality in the catchment is declining due to overloaded
sanitation infrastructure that cannot cope with the increase in population numbers, ageing
infrastructure, industrial waste in the stormwater system and organic inflows from farms. In 2012 a
study commissioned by the Water Research Commission (WRC) showed that the uMngeni River is
highly contaminated, containing bacterial pathogens such as Salmonella spp., Shigella spp. and
Vibrio cholera (Lin, Ganesh, & Singh, 2012). Additionally, the study found that the microbiological
and physico-chemical qualities of the uMngeni River did not meet the target water quality ranges of
Total Coliforms (TC), Faecal Coliforms (FC), Enterococci (EC) and Faecal Streptococci (FS) levels for
the recreational and drinking uses as stipulated by the DWS (Lin, Ganesh, & Singh, 2012).

The coverage of invasive alien plant species is also increasing in the catchment, impacting both on water
supply and water quality. Access and availability of water has been further reduced due to leaking
infrastructure, poor water conservation practices, and the historical under-pricing of water that has led to
profligate use and high levels of wastage. Soil erosion caused by overgrazing and infrastructure
development has reduced the storage capacity of dams in the catchment. The increase in coverages of
invasive alien species, land transformation and sand mining have impacted on the biodiversity of the
region (Hay, Breen, & Nkhata, 2014) (DUCT, 2015).

Priority catchments for intervention are identified in Jewitt et al. (2015). The maps presented below show
the location of priority catchments within the Great uMngeni area for different types of intervention to
ensure ecological infrastructure is maintained or enhanced. This includes areas to be conserved,
rehabilitated and alien vegetation to be cleared and rehabilitated.



Figure 1.9: Priority catchments to conserve natural vegetation to maintain streamflow, dry-season baseflow and
sediment retention (Jewitt et al, 2015)
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Figure 1.10: Priority catchments to rehabilitate degraded vegetation to improve streamflow, dry-season baseflow and
sediment retention (Jewitt et al, 2015)
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Figure 1.11: Priority catchments to rehabilitate degraded and invasive alien vegetation to improve streamflow,
dry-season baseflow and sediment retention (Jewitt et al, 2015)

Figure 1.12: Priority catchments to enhance flood attenuation (Jewitt et al, 2015)
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1.6 Approach

Fundamentally the team aimed to answer the following questions: 1) How can different market
mechanisms be co-ordinated to leverage collective action at the catchment level; 2) What is the role
of private finance in bringing greater cohesion to these efforts; and 3) What sort of governance
systems are best suited to drive this collective action.

A multi and trans-disciplinary approach was adopted, with experienced researchers from economics,
resource-economics, information systems, GIS and integrated water resource management. The
team liaised with the UEIP at biennial meetings and held annual UEIP- research steering committee
meetings in partnership with the sister SANBI project and a closely linked WRC project undertaken
by UKZN.

An applied research and action learning approach was used to gain insights into how we can
leverage collective environmental action with geographically confined ecosystems. Information
gathering followed both desk top research and extensive interviews with local actors as well as
national actors (in the banking sector). In exchange for the information gathered from interviewees
a commitment was made to maintain confidentiality regarding the information provided by specific
organisations. Accordingly, all information gathered has been collated and summarised, and no
interviewee is directly quoted in this report.

Organisations and individuals interviewed during this phase included members of the UEIP, the
major banks and insurers in the area, farmers and representatives of agricultural organisations.
Direct financial data could not be shared by the banks and insurers as this information is protected.
However, qualitative characterisation of the key issues and pressure points were discussed. This
provides insight, but does not allow a quantitative analysis.

Section 2 summarises the information gathered on private finance flows to the major impacting
sectors in agriculture, forestry and human settlements in the catchment. Potential points of
influence within private finance are discussed.

Section 3 discusses the design criteria for information systems in multistakeholder collective action
and outlines how the project has initiated and contributed to open access tools which will enable
private sector engagement.

Section 4 outlines the current trends of private sector investment into ecological infrastructure,
world-wide and suggests institutions and finance mechanisms which are most appropriate in the
uMngeni Catchment.

Section 5 summarises the key findings and presents recommendations for further action, particularly
policy interventions which fulfil the mandate of the Green Fund.



2 FINANCIAL CHARACTERISATION OF THE UMNGENI
CATCHMENT

2.1 Introduction

This section outlines the role that private sector finance does, and could, play in promoting
sustainable water resource management in the production supply chains within the Greater
uMngeni Catchment. The report provides an overview of the private sector financial flows to the
two sectors (in the Greater uMngeni Catchment) which have the greatest impact on water resources
and the state of the catchment: agriculture and human settlements. This is done to understand the
incentives available to private sector lenders, investors and insurers; incentives which encourage
better business practices to promote long-term sustainability of water resources.

2.2 Rationale

Since the 1950s the role of finance in the global economy has increased significantly (Epstein &
Jayadev, 2005)1. In the United States of America, for example, the ratio of financial to non-financial
profits increased from 20 percent in 1983 to 50 percent in 2001 (Krippner, 2011). The agricultural
sector has been party to this change: the finance sector’s proportion of the entire agricultural value
chain has grown since the Second World War (Burch, 2013; Isakson, 2013).

The increasing uptake of finance by farmers is testimony to the important role that this finance
(loans, equity and insurance) plays in the sector. The financialisation of agriculture has driven growth
in the production of food and fibre, enabled the use of sophisticated machines in production and
processing, and ameliorated the risks associated with the agricultural sector’s innate seasonality and
weather-dependence.

The same financialisation has, however, been associated with undesirable developments — many of
them external to the actual farm — in which this finance-driven expansion has failed to provide
appropriate signals to investors and savers with regards to all the risks and opportunities (Burch,
2013; Isakson, 2013). It is these financial sector ‘blind-spots’ that have seen this sector implicated in
financial-sector contagion and in environmental collapse. For example, the ability to leverage a farm
to access finance has seen farmers expand the physical footprint of their production, sometimes into
virgin lands and forests, without consideration of the value and importance of the ecological capital
they are destroying. This expansion is aided by machinery, itself financed, and thus has driven
declining employment across the global agricultural sector and also the destruction of the natural
resources on which some of the world’s poorest people depend directly for their livelihoods (Cook et
al., 2010).

Similarly, the economies of scale generated by capital-intensive agriculture have created market
barriers for new entrants and smaller farmers, particularly those without freehold title over land
that can serve as collateral. Furthermore, the need to honour debt obligations has seen farmers

! (Epstein & Jayadev, 2005) describe financialisation as, “the increasing importance of financial motives, financial actors, financial markets,
and financial institutions in the operation of economies and their governing institutions, both at the domestic and international level”.



adopt increasingly intensive production techniques and short-term perspectives, for example,
irrigation-intensive crop production, sterilisation and nitrate loading of soils, and intensive livestock
husbandry. Significantly, these practices have negative consequences for long-term soil fertility and
water resources.

South Africa, as with most countries, has environmental legislation that is intended to mediate
between agriculture’s quest for profit and the protection of the environment from irreparable harm.
Endangered species, water pollution, soil erosion and soil contamination legislation in South Africa is
intended to protect the natural environment from potential harm caused by intensive agriculture.
Again, as with many countries, these statutes have proven very difficult to enforce. The extensive
spatial nature of agriculture makes policing inherently difficult. The complexity of environmental
interactions and the temporal lags between an action and its environmental consequences confound
the attributing of an observed environmental degradation with a particular farming practice.

Given the increasingly prominent role of the finance sector in the agricultural sector, and the
difficulties of enforcing environmental legislation, it was inevitable that organisations concerned
with environmental degradation would turn their focus towards financiers as an important systemic
lever for environmental governance. Many South African bank managers and insurers have more
contact with, and better information on, farmers and the local environment than the Department of
Environmental Affairs (DEA) or Department of Water and Sanitation (DWS). In most instances,
financiers are more able to exert positive influence and incentives over farming practices than
organisations that have recourse only in terms of environmental legislation.

Financial institutions have become more aware of their influence and the responsibilities that come
with it. It is not only environmental groups that have looked to financial institutions to increase their
influence. Anti-terror, tax revenue collectors and Black Economic Empowerment interests have all
looked to harness the reach and the influence of the finance sector. The Exxon Valdez disaster in
1989 precipitated global scrutiny and shareholder awareness of some of the unforeseen costs
associated with the prevailing industrial development model, and the role of finance in that model.
Since that time, finance institutions globally, and in South Africa, have begun to appreciate that their
business depends on environmental goods and services and a degree of environmental stability, and
that the reputational and operational risks of ignoring the environment can be significant.

In response, financiers have adopted commitments (such as the Third Basel Accord?), standards and
reporting measures (such as Environmental, Social and Governance (ESG)?) as a means of accounting
for their own behaviour and ensuring that they contribute in some way to the public goods on which
their business activities depend. These standards are reviewed in the section of this report entitled
“Legislation and Financial Governance”. The onerous reporting requirement is something that most
banks (at least unofficially) lament as both an additional demand on their time and as being

22 Basel Il (or the Third Basel Accord) is a global, voluntary regulatory framework dealing with bank capital adequacy, stress testing
and market liquidity risk. Basel Il was developed in response to the deficiencies in financial regulation revealed by the financial crisis of 2007-08.
Basel Ill was intended to strengthen bank capital requirements by increasing bank liquidity and decreasing bank leverage.

3 Environmental, Social and Governance (ESG) refers to the three main areas of concern that inform the evaluation, measurement and
reporting of the sustainability and ethical impact of an investment in a company or business. ESG is the catch-all term for the criteria used in
‘socially responsible investing’.
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necessary but insufficient when it comes to managing environmental risk. ESG reporting is
particularly poor at addressing the types of systemic environmental risks that cause either
environmental or financial collapse (CISL & UNEP-FI, 2014).

This study recognises the need for iterative improvements in the statutes that bind the activities of
the financial sector, and accepts the current limitations in financial sector governance to effect an
improvement in the environmental condition of the study area. Being focused on the Greater
uMngeni Catchment, the study explores whether lenders, investors and insurers can create
immediate incentives that would lead to improvements in ecological infrastructure by placing
additional conditions on the services they provide to businesses operating within the catchment.

In this way the study looks for financial incentives that connect (1) the widespread understanding
that the viability of the finance system is linked to the resilience of the production supply chain,
which in turn relies on the ecological infrastructure of the catchment; and (2) the day to day
business and profitability of financial service providers in the Greater uMngeni Catchment system.

To achieve this, the study provides an overview of the ‘financial ecosystem’ in the Greater uMngeni
Catchment. This characterisation describes the key sectors in the region and the financial flows
between private sector financiers and these key sectors. The hope is that this knowledge could be
applied to identify incentives and opportunities for the financial sector to catalyse the type of
systemic change in the land-use activities that would be good for the environment and
simultaneously more profitable for the local finance sector, as well as for local land users.

The study has wider implications. An estimated $90 trillion will be invested in the African continent
in the next 15 years as economic and population growth combine with urbanisation to stimulate
Africa’s economy (Watkins, 2015). Much of this investment will take place under conditions of weak
governance and concerns have been raised about the environmental impact that will be caused by
this investment and associated economic growth (Parnell, 2015). This research shows an incentive
for financiers to become enforcers of stricter environmental legislation, and this approach could be
applied elsewhere on the continent, including to the conditioning of Climate finance.

2.3 Method

The first phase of the project involved a desktop review of existing information regarding the
financing of the agricultural and residential sectors in the Greater uMngeni Catchment area. The
purpose of the desktop review was to determine what information already existed and to identify
sources of further information. In addition to the desktop review the project team met with key
individuals working on the uMngeni Ecological Infrastructure Partnership (UEIP) to gather
recommendations on stakeholders that would be in a position to provide insights into the operation
of private sector finance in the Greater uMngeni Catchment area.

The second phase of the project involved face-to-face interviews with stakeholders who could
discuss a farmer perspective on private finance in the catchment. The initial set of stakeholders was
compiled from names provided by key informants in the first phase, but a broader group of



interviewees was assembled based on recommendations and referrals of those interviewed — i.e.
following a ‘snowball sampling’ method (Goodman, 1961).

Initially farmers themselves were interviewed in order to understand the extent and nature of
involvement by financiers and insurers. It became apparent, however, that the perspectives of
individual farmers were specific to their own experience and farming circumstances. As a result, the
focus of this phase shifted to interviewing institutional stakeholders, such as those from farmer
representative organisations that could provide general information related to how the members or
their respective sectors finance their business activities.

During the third phase, face-to-face interviews were conducted with financial institutions to gather
general information regarding debt, equity and insurance provision to the various agricultural
sectors. The questions posed were focused on, firstly, understanding the extent of finance and
insurance in the catchment, secondly, the procedures followed by banks and insurers respectively
for assessing client’s risk profiles (with particular attention given to the influence of environmental
risk on clients’ financial risk profile), thirdly, the financial implications of poor catchment
management for banks and insurers, and finally, the opportunities and costs associated with
incentivising activities that prevent environmental degradation.

In exchange for the information gathered from interviewees, a commitment was made to maintain
confidentiality regarding the information provided by specific organisations. Accordingly, all
information gathered has been collated and summarised, and no interviewee is directly quoted in
this report. Organisations and individuals interviewed are similarly not identified. Direct financial
data could not be shared by the banks and insurers as this information is protected. However,
qualitative characterisation of the key issues and pressure points were discussed. This provides
insight, but does not allow a quantitative analysis.

It is the primary purpose of this section to describe qualitatively the financial ecosystem (finance,

investment and insurance) that supports water and land use (primarily agricultural land use) in the
Greater uMngeni Catchment area.

2.4 Legislation and Financial Governance for Water Resources

South Africa was presented with the rare opportunity to redraft key national policies in 1994, and
used this opportunity to draw eclectically on international best practice. New legislation was
approved in part to give meaning to South Africa’s celebrated democratic Constitution, but also as
part of the process of re-integrating into the international community.

2.4.1 Environmental Legislation

South Africa’s environmental legislation adopted much of the thinking with regards to
environmental justice, integrated resource management and sustainability that had begun to
emerge in the mid-1990s (Reed & De Wit, 2003). In general, South Africa has struggled to set up the
local institutions required to implement much of its environmental legislation. The policies and



aspirations remain recognised as being very good, and in some ways this study looks at new ways of
achieving the policy goals. Key legislation is reviewed below.

2.4.1.1 National Environmental Management Act (Act No. 107 of 1998)

The National Environmental Management Act (NEMA) is South Africa’s over-arching environmental
legislation and outlines the governance structures for ensuring that the environmental right in the
National Constitution (“Everyone has the right to an environment that is not harmful to his or her
health or wellbeing”) is effected. The Act recognises that “Sustainable development requires the
integration of social, economic and environmental factors in the planning, implementation and
evaluation of decisions.”

It is often assumed that NEMA pronounces on riparian set-back lines — something that is central to
the relationship between agriculture and the quality of water resources. This is not strictly true. The
National Environmental Impact Assessment Regulations promulgated under NEMA presents just one
framework under which riparian set-backs can be established, with the National Water Act (Act No.
36 of 1998) being the other law that regulates activities in close proximity to watercourses. The 2014
Environmental Impact Assessment Regulations stipulate that Environmental Authorisation (subject
to Basic Assessment) is required for almost all activities in a watercourse, or within 32 metres from
the edge of a watercourse or wetland, excluding where such construction will occur behind a
development set-back line. The regulations define various size and locational thresholds for these
activities, which in some cases may allow activities in close proximity to watercourses to be
exempted from requiring Environmental Authorisation.

NEMA therefore only regulates certain types and scales of activities within and in close proximity to
watercourses, and there are no legislated requirements regarding riparian buffer zones for
agriculture. In the absence of such laws, the then Department of Water and Forestry put forward
recommendations for the forestry sector stating that the minimum buffer between the outer
boundary of a riparian zone and plantations should be 20 metres, but these remain
recommendations (Department of Water Affairs and Forestry, 2008).

In addition, the Water Research Commission (WRC) has compiled a preliminary guideline for the
site-specific determination of buffer zones for rivers. The guidelines take a number of factors into
consideration including the risk posed by the development and the sensitivity of the water resource
(Water Research Commission, 2014). The WRC’s recommendations recognise the importance of
riparian buffer zones for preventing nitrate run-off from fertilisers and livestock entering water
resources, for preventing soil erosion and for supporting biodiversity. They do not, however, provide
a legal basis for informing land use.

2.4.1.2 National Environmental Management: Biodiversity Act (2004) NEMBA and regulations for alien and invasive
species controls (2014)

The continued invasion of alien plants, which consume more water than indigenous counterparts

and reduce biodiversity, is a critical driver of catchment degradation and reductions in water yields
in the study area.



The Alien and Invasive Species Regulations (2014) were introduced in order to reduce the spread of
alien invasive plants in South Africa by involving land owners in assisting to eradicate alien invasive
plants. The regulations list the different alien plants according to four different categories, 1a, 1b, 2
and 3. Category 1a alien plants are required to be eradicated by the landowner and category 1b
alien plants are required to be controlled. The Department of Environmental Affairs may be called
on to assist with the removal of these plants. Category 2 alien plants are only allowed to be grown if
the landowner is in the possession of a permit and need to be contained. Category 3 alien plants are
species that are subject to exemptions. Category 3 alien plants that exist in riparian areas for
example are considered as Category 1b alien invasives.

With regards to change in ownership of land, land owners are required to inform the purchaser, in
writing, of the presence of listed invasive species on the specific piece of land. Furthermore if the
seller of the land has an existing permit to grow certain alien invasive plants, this permit is not
transferred to the purchaser, and a new permit has to be applied for. Contraventions of the
regulations may result in fines of up to R10 million and imprisonment of up to 10 years.

There is considerable concern and confusion about the practicality of implementing these new
regulations from land-owners and the forestry sector in particular. However, they do offer a
regulatory foundation on which lending conditions could require stronger compliance and alien
management by land-owners.

2.4.1.3 National Water Act (Act No. 36 of 1998)

Preamble:

“Recognising that water is a scarce and unevenly distributed national resource which occurs in
many different forms which are all part of a unitary, interdependent cycle;

Recognising that while water is a natural resource that belongs to all people, the discriminatory
laws and practices of the past have prevented equal access to water, and use of water resources;

Acknowledging the National Government's overall responsibility for and authority over the
nation's water resources and their use, ...:

Recognising that the ultimate aim of water resource management is to achieve the sustainable
use of water for the benefit of all users;

Recognising that the protection of the quality of water resources is necessary to ensure
sustainability of the nation's water resources in the interests of all water users; and

Recognising the need for the integrated management of all aspects of water resources and,
where appropriate, the delegation of management functions to a regional or catchment level so

as to enable everyone to participate;”

South Africa’s National Water Act,36 of 1998



Agriculture and forestry have historically been the greatest consumers of water in South Africa, but
this is changing as urban water demand increases. South Africa is a water scarce country and has
always had to manage its available water resource to meet multiple needs. The National Water Act
(NWA) drew heavily on the Dublin Principles* for integrated water resource management and
proposed a radical reform of water allocation in South Africa that included a shift from supply
management to demand management, a guaranteed minimum allocation of water to each citizen,
the inclusion of an environmental right to water, the ‘environmental reserve’ in order to maintain
the functioning of hydrological ecosystems, water pricing instruments that reflected the social costs
and scarcity value of water, and the formation of Catchment Management Agencies and Water User
Associations to oversee the governance of water.

The Act also defines wetlands and riparian habitats in some detail. Wetlands are considered as “Land
which is transitional between terrestrial and aquatic systems where the water table is usually at or
near the surface, or the land is periodically covered with shallow water, and which land in normal
circumstances supports or would support vegetation typically adapted to life in saturated soil.”
Riparian habitat includes the "Physical structure and associated vegetation of the areas associated
with a watercourse which are commonly characterised by alluvial soils, and which are inundated or
flooded to an extent and with a frequency sufficient to support vegetation of species with a
composition and physical structure distinct from those of adjacent land areas.”

The NWA is codified in the periodically updated National Water Resource Strategy (NWRS) aimed at,
“Managing Water for an Equitable and Sustainable Future.” Crucially the NWRS outlines a hierarchy
of water use in which agriculture and forestry are accorded a very low priority. The implication
should be that these two sectors are the first to experience water rationing in times of scarcity,
however, given that these two sectors currently use the most water and that the local water
management institutions to affect water allocation reform have not been established, this rationing
does not always ensue.

Section 21 of the Act describes 11 different water use types that require registration or
authorization from the Department of Water and Sanitation. The listed water use types include
water storage (i.e. in dams), abstraction from a water resource (ground and surface water), irrigation
of water or effluent, stream flow reduction activities, impeding or diverting the flow of water in a
watercourse, alteration of the bed or banks of a watercourse, discharging waste or water containing
waste into a water resource or to land, and any activity within 500m of a wetland. Depending on the
scale and location of the water use activities, they may either need to be registered or licensed.
Water Use License Applications must be supported with a detailed assessment of the impact of the
proposed water use activity on local and regional water resources.

Essentially, it is this requirement that may influence the setting of riparian and wetland buffer zones
and set-backs.

* The Dublin Principles were developed at a meeting of experts in January 1992 and presented at the Rio Earth Summit later that year. The
four principles are: 1) Fresh water is a finite and vulnerable resource, essential to sustain life, development and the environment; 2) Water
development and management should be based on a participatory approach, involving users, planners and policy-makers at all levels; 3)
Women play a central part in the provision, management and safeguarding of water; and 4) Water has an economic value in all its
competing uses and should be recognised as an economic good.



2.4.1.4 National Environmental Management: Waste Act (Act No. 59 of 2008)

The proclamation of the “Contaminated Land Provisions”, which came into effect on the 2" of May
2014 under the National Environmental Management: Waste Act (Act No. 59 of 2008), provides a
crucial backdrop for this project. According to these Provisions, financial institutions are obligated to
rehabilitate contaminated land before it can be transferred to a new owner. This is applied to banks
in the case of repossessed properties where clients were unable to afford remediation. The Act
transfers the ultimate risk for environmental damage back to the lenders and, in theory, will see
them applying greater due diligence on low-probability, high-cost risks that might need to be
factored into financial decision making. The proclamation was intended to tackle South Africa’s acid
mine drainage problems, however, contaminants are defined as including biological waste and
hazards, and so could find wider application.

2.4.2 Financial Policy

The increasing mobility of financial capital necessitates that South Africa’s finance sector is governed
by a combination of international and local legislation.

Environmental damage feeds back to the financial sector in a number of ways: under-performing or
non-performing loans when deteriorating resource quality or quantity undermines productivity; risk
of litigation for environmental breaches; inability to raise capital due to lack of appropriate
disclosure on Environmental, Social and Governance (ESG) risks; reputational risk and loss of low-
cost depositor capital if clients react to publicly perceived environmental damage.

International efforts to avoid these risks rely on the Third Basel Accord (Basel IllI), which was an
update of the Second Basel Accord following the 2008 financial crash, aimed at ensuring that banks
would hold more capital. Basel Il also required the application of ‘stress testing’ to ensure that
banks are capable of withstanding a wide range of contingencies. ESG reporting requirements
emerged from both the governance requirements and the public perception that banks need to
exert more influence. ESG reporting is now a prerequisite for the raising of financial capital and
accreditation as a financial lender, and requires financial institutions to report on their exposure and
commitment to:

i. Environmental: Greenhouse gas (GHG) emissions, biodiversity loss, pollution and
contamination, carbon regulation exposure, renewable energy;
ii.  Social: Labour practices, community displacement, human rights, health and safety,
financial inclusion;
iii. Governance: Corruption and bribery, reputation, management effectiveness.

ESG reporting represents a relatively new requirement for financial institutions, many of which are
still developing their capacity to account on these fronts. Already, however, there is a sense that ESG
reporting may not yet reflect the systemic risks or associated potential - such as climate change,
water scarcity or failed-state status - that affects the ability of any financial system to prosper (CISL
& UNEP-FI, 2014). On the contrary, concern has been raised about the Basel Ill requirement to hold
additional capital as security when investing in novel or unfamiliar ventures, and the regressive
implications of this requirement in the context of redirecting finance towards low-carbon, climate-
adaptive ventures.



2.5 Private Financial Flows in Agriculture in the Study Area

2.5.1 Overview

Agriculture is a significant economic activity in the Greater uMngeni Catchment. The catchment
supports a diverse range and scale of agricultural activities from large-scale corporate and
commercial farmers to small-scale and emerging farmers. For the purposes of this study,
confidential interviews were conducted with organisations that have knowledge of farming in the
catchment, as well as with several farmers. Interviewees highlighted that there is a general trend of
consolidation in the commercial farming sector within the catchment. As a result, the total number
of commercial farmers has been reducing over time, and the remaining farmers have enlarged their
holdings and production capacity. Farming also appears to be becoming increasingly capital-
intensive in certain sub-sectors.

A brief overview of the significant agricultural sub-sectors in the catchment is presented below.
However, since catchment boundaries are not used to track information by any sub-sectors
operating in the catchment, it is difficult to estimate their exact size and structure.

Forestry is a significant agricultural sub-sector in the Greater uMngeni Catchment, accounting for
13% of land cover in the catchment. Figure 2.1 shows the location of the 103,571 hectares of land
used for plantation forestry in the Greater uMngeni Catchment. Forestry plantations found within
the catchment include three commercial timber species, all of which are non-indigenous to the
region, namely Pine (Pinus spp.), Gum (Eucalyptus spp.) and Wattle (Acacia spp.) (Janet Edmonds
Consulting, 2015).

Another significant agricultural sub-sector in the catchment is sugarcane. Sugarcane crops in the
Greater uMngeni Catchment are mostly grown under dryland conditions and are predominately
located in the vicinity of the Noodsburg Sugar Mill in Dalton. Based on interviews with stakeholders
it is estimated that approximately 120 commercial sugarcane growers operate in the Greater
uMngeni Catchment.

Figure 2.2 shows that sugarcane farming in the catchment is dominated by commercial farmers,
whose farms cover 36,141 hectares and 4.5% of the catchment area. Emerging farmers only account
for 259 hectares (0.7% of the total) of the sugarcane plantations in the region.



Map of plantation areas within the Greater uMngeni Catchment
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Figure 2.1: Map showing forestry plantation areas within the Greater uMngeni River Catchment.
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Figure 2.2: Map showing sugarcane plantation areas within the Greater uMngeni River Catchment.
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The agronomy sub-sector (excluding sugarcane, which is discussed above) comprises crops such as
fruit, potatoes, maize, soya and other vegetables. (Figure 2.3) shows the coverage of orchards,
commercial dryland and irrigated crops in the catchment.

Map of other cropping areas within the Greater uMngeni Catchment
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Figure 2.3: Map showing the cropping areas within the Greater uMngeni River Catchment

Other agricultural sub-sectors operating within the catchment include dairy, poultry, beef and pork.
The poultry industry has two main components, namely broiler production and egg production. In
the Greater uMngeni Catchment, broiler production is dominated by corporate producers. In
particular, Rainbow Chickens, which is a wholly owned subsidiary of RCL Foods Limited, is estimated
to account for 80% of broiler production in the catchment. There are very few other commercial
broiler producers; however, there are a number of small-scale poultry producers that target the live-
sales market. On the other hand, and with regards to egg production, it is estimated that about 20
commercial farmers account for 80% of production in the catchment. One corporate, Nu Laid, has a
few farms in the area, while there are also a number of small-scale producers operational in the
catchment.

Dairy is a significant sub-sector in the catchment, and dairy farms are generally located in the in
Kamberg / Mooi River, Fort Nottingham / Lions River areas, and the Karkloof Valley (Janet Edmonds
Consulting, 2015). The dairy sub-sector is estimated to consist of between 70 to 80 commercial
farmers. Since it is estimated that a minimum of 300 cows is required for viable production, there
are no small-scale producers in this sub-sector in the catchment.



Piggeries can also be found throughout the Greater uMngeni Catchment. A number of large
operations, comprising up to 2,000 sows or more, and small or emerging operations with less than
50 sows, are all located in the catchment (Janet Edmonds Consulting, 2015).

Beef is not a large agricultural sub-sector in the catchment and most commercial farmers in the beef
sector are not exclusively focused on beef production (Janet Edmonds Consulting, 2015).
Commercial beef farming typically operates with a combination of pasture and veld grazing.
However, there is at least one feedlot in the catchment, namely Triple A, which is located in the
Albert Falls area.

2.5.2 Financial Flows

This research project looked at the three main categories of private finance flows within the
agriculture sector in the Greater uMngeni Catchment, specifically, equity finance, debt finance and
insurance. These are each considered in the following section of the report.

2.5.2.1 Equity Finance

Commercial farming is a capital intensive enterprise that requires considerable funds for land,
buildings and equipment. In the case of family-owned farming businesses, a considerable portion of
the equity required for these businesses is provided by the family itself. The proportion of these
funds that can be considered to be ‘own equity’ varies considerably. For instance, some farms are
owned debt free. However, most farms rely on a certain level of debt to operate. Based on the
interviews conducted for this report, it is estimated that for most family-owned businesses between
55% and 80% of the equity is ‘own equity’ supplied by the family itself.

In addition to family-owned commercial farms, there are a number of large corporate entities
operating in the catchment. Generally these are listed companies with equity owned by
shareholders. The corporates with the most significant operations in the catchment are SAPPI
Limited and RCL Foods Limited (owner of Rainbow Chickens). Other corporates that have an interest
in the area include AFGRI, ASTRAL and MONDI Group. In its 2014 integrated report, SAPPI Limited
indicated that it had $2,990 million in capital, of which $1,044 million was in the form of
shareholders equity (SAPPI, 2014). It should be noted that SAPPI operates in South Africa and
internationally and as a result only a small portion of its total holdings fall within the Greater
uMngeni Catchment. In its 2014 integrated report, RCL Foods Limited reported total assets of
R19,910 million, of which R9,436 million is shareholder equity (RCL Foods Limited, 2014). RCL Foods
Limited has four operating subsidiaries with Rainbow Chickens, the dominate broiler producer in the
catchment, being one of these four.

With regards to small-scale or emerging farmers operating in the catchment, in many cases it is likely
that all of the equity is ‘own equity’. However, government is actively supporting these groups
through two main channels. Firstly, government provides direct support to emerging farmers, for
example, set-up kits (for new poultry producers) or agricultural extension support may be provided.
Secondly, through its land reform programme, government acquires land which is either restored to
the original owner communities or is redistributed. In the cases of redistribution, equity is provided
by the state and transferred to beneficiary communities.



Itis only in the case of large corporate organisations that the ownership equity is provided by people
and organisations not directly involved in the operation and management of the agricultural
enterprise. Most of these corporates are listed on the stock exchange and as a result have dispersed
ownership. These stock exchange listed companies are expected to operate at a much higher level of
transparency than unlisted companies, and the annual reports of these companies provide
comprehensive information on a range of issues that may be of interest to shareholders. These
annual reports provide information on compliance of the companies with relevant legislation and
aim to demonstrate a high level of commitment to compliance since non-compliance could be a
business risk going forward.

2.5.2.2 Debt Finance

Debt finance is an important input to commercial and corporate farming in the Greater uMngeni
River Catchment. However, only limited debt finance is available to small-scale or emerging farmers,
as securing the debt is often a challenge for these groups. Most banks reported that they did not
provide finance to small-scale growers, except in the sugarcane sub-sector where banks are able to
take a cession with the sugar mills as security. In the forestry sub-sector, both SAPPI and MONDI
have initiatives that allow for certain small-growers to access finance. Finance accessed by small-
growers is typically production finance that allows the grower to finance the planting of the crop.

Corporate Debt

Corporate organisations are significant users of debt finance. However, their debt finance is
generally not raised at a local level to finance local operations, but is rather raised at a group scale
and as a result generally cannot be specifically linked to a geographic area or subsidiary. SAPPI
comprises of two legal entities namely SAPPI Southern Africa Limited and SAPPI Papier Holding
GmbH, which is the international holding company. SAPPI Southern Africa Limited issues debt in the
local South African market for its own funding requirements and SAPPI Papier Holding GmbH issues
debt in the international money and capital markets to fund SAPPI Limited’s business practices
outside of South Africa (SAPPI, 2014). The net debt of SAPPI across all operations was $1,946 million
(65% of total capital) at the end of its 2014 financial year. $97 million of this debt is South African
debt. According to SAPPI Limited’s latest debt update, the majority of the company’s debt is public
debt, with only 11% being bank debt (SAPPI, 2014).

RCL Foods Limited on the other hand reported total long and short term debt of R4,648 million (23%
of total assets) at the end of its 2014 financial year (RCL Foods Limited, 2014).

Privately owned farms’ debt

Family-owned commercial farms in the catchment are also significant users of debt finance. They are
typically accessing this finance from the four main commercial banks of South Africa namely
Standard Bank, First National Bank, Nedbank and ABSA. Each of the banks has specialist agriculture
divisions based in Pietermaritzburg and focused on providing for the financing requirements of
farmers. The three main forms of debt financing that farmers make use of are:

1. Term loans with repayment periods of between five and fifteen years.
2. Asset finance for vehicles and equipment with repayment periods of up to six years.
3. Production loans and / or overdrafts with a twelve month repayment periods.



The main form of security used by banks is a bond against the farm itself. Other forms of security
include the assets that have been financed, and life insurance policies. It should be noted that while
most debt is secured, not all debt is always fully secured.

Staff from the specialist agriculture divisions of the above-mentioned banks keep in close contact
with the farmers, who are their clients, and would in all likelihood visit their clients at least once a
year. In the case of new credit applications, banks are largely concerned with three issues:

1. Repay-ability: This was highlighted by banks as their most important consideration. When
considering ‘repay-ability’ banks will examine the business plan of the farm to check if on
paper the operation is able to cover the costs of repaying the loan. Banks also consider the
management ability of a farmer when considering ‘repay-ability’, and look for evidence that
a farmer is a good manager. Several of the banks indicated that good environmental
practices on a farm are a signal of a good manager, and one of the banks indicated a
preference in the forestry sub-sector to giving loans to farmers that have achieved Forestry
Stewardship Council (FSC) certification. Banks also noted that the farm must have sufficient
water rights to sustain the level of farming described in the business plan. In this way, water
rights form part of the collateral that a bank might consider before providing a loan, but
banks do not look beyond the farm to ascertain the likelihood of water rights being
honoured, or the catchment’s ability to support all rights in a given year.

2. Land value: As discussed above, bank finance is mostly secured against fixed property.
Important to the banks is to ensure that the land value of a property being used as collateral
is sufficient to secure the loan. Banks normally do an internal valuation of the property at
the outset of the process to satisfy themselves that the value is sufficient. Furthermore, to
conclude the process, an external valuator is brought in to make a formal determination of
land value. The water rights linked to a property is an important consideration in
determining land value. Specifically to Greater uMngeni River Catchment, Banks noted that,
while land values in the catchment have been increasing, the inclusion of water value to the
value ascribed to land makes no assessment of the reliability of the water over time or the
ability of the catchment to support all allocated water licenses.

3. Compliance: All banks check for compliance with environmental impact assessment
regulations when funding new buildings. In addition, banks will check for appropriate water
use licenses and waste water management permissions in cases where this is applicable.

The process of approving a new credit application typically takes two to three weeks and banks
highlighted that a quick turnaround was critical for securing new business.

Based on interviews with banks it is estimated that approximately R1.8 billion of finance is supplied
to commercial farmers in the Greater uMngeni Catchment by banks. It is estimated that most family-
owned farms have debt of between 20% and 45%. While higher debt ratios may occur, it is
supposed that most farms with a debt ratio of more than 50% would not be economically
sustainable. Payment default rates in the agriculture sector in the uMngeni catchment were



reported by banks as being between 0% and 1%. Other than steps taken at the outset of the credit
application process to determine ‘repay-ability’, banks attributed the low payment default rates to
the active effort they make to manage potential defaulters by restructuring debt, and to farmers
selling up before defaulting on their loan repayments.

Since small-scale growers have limited access to debt finance and corporates are accessing debt at a
geographic scale beyond the catchment, it is not likely that the behaviour of these two groups can
be influenced through locally based debt finance providers. However, family-owned commercial
farms are significant users of debt finance. Accordingly there is a possibility of influencing their
behaviour through debt finance if the agricultural divisions of these banks are prepared to take steps
to influence behaviour of their clients. There are two key questions to consider in this regard:

1. What mechanisms could banks use to influence the behaviour of their clients?
2. Is there an incentive for banks to influence the water management behaviour of their
clients?

There are three broad categories of mechanism available to banks:

1. Placing pre-conditions on the provision of finance: Banks already use this mechanism to
influence behaviour. For instance, banks will not fund new agricultural buildings without
proof that the farm has complied with Environmental Impact Assessment regulations
requirements and have the required water use license to support the level of farming
activity described in the application for finance. It should, however, be noted that all banks
interviewed indicated that providing a fast response to credit applications was critical to
securing clientele. Accordingly banks have an incentive to minimise the number of issues
that need to be investigated by the agricultural division when determining if a loan will be
granted or not. Thus, making use of this mechanism could have ¢ financial implications for
any bank that is acting in isolation.

2. Stress testing and preferential interest rates: Stress testing is a financial sector requirement
under Basel Ill, and South African banks test their market positions against a variety of
political and economic contingencies. Banks do not, however, currently stress test their loan
books against systemic environmental pressure such as prolonged drought, deteriorating
water quality or increased fire risk. Banks could offer the clients that have limited exposure
to environmental risk, superior environmental performance, and/or environmental risk
mitigation and adaptation strategies in place, preferential interest rates to reward them for
responsible behaviour. Use of this mechanism may be limited by the need for banks to
provide equitable access to finance for clients. Since the bank would be providing
preferential interest rates (if using this mechanism) there may be a potential-earnings loss to
the bank.

3. Providing bespoke finance for activities that improve catchment management: Banks
provide overall finance for agricultural operations that may include activities that are good
for catchment management. However, as an additional incentive banks could provide
specialist finance for activities that are good for catchment management. ABSA already has



such an offering in place as a result of a partnership with the French Development Agency.
Through this partnership ABSA is “Offering commercial businesses in South Africa an up to
7% rebate on loans of up to R100-million that are used to fund energy efficiency or
renewable energy projects.” (Engineering News, 2014). One of the first beneficiaries of this
programme was a fruit farm in the Western Cape that installed a 1 MWh rooftop solar
photovoltaic system. Biogas, solar PV, wind power, solar thermal and energy efficiency
projects all qualify for this incentive (Engineering News, 2014).

There are three broad reasons why banks may want to incentivise better water management

behaviour amongst their clients:

2.5.3

Action by banks could reduce risk or financial losses: Banks interviewed for this report did
not believe that they experienced any losses as a result of poor catchment management in
the uMngeni and pointed to the low payment default rate with regards to agricultural debt
to demonstrate this point. Since the payment default rate for banks is so low in the
agricultural sector, it cannot be reasonably expected that any steps taken by the banks to
influence environmental management behaviour would reduce their level of risk or any
financial losses. As a result, there is currently no visible financial benefit to banks if they
incentivise better environmental management behaviour amongst their clients.

Action by banks could create new business: Banks interviewed all expressed an interest in
funding initiatives such as biogas digesters that could contribute to improved catchment
management. However, few clients have actively expressed an interest in these types of
installations and there is no demonstrated financial case for installations of this nature
available to banks and their clients.

Action by banks is required to protect their reputation: Some banks expressed concern
about the reputational risk of funding an enterprise that becomes known to have significant
negative environmental impact. Banks already take a number of steps to protect
themselves in this regard and in particular require compliance with regards to
Environmental Impact Assessment regulations and obtaining appropriate permits for waste
water disposal. This incentive clearly exists in the cases where substantive negative impact
can clearly be demonstrated to banks. However, this incentive is expected to be less
successful in cases where farm activities do contribute to broader negative impacts on the
catchment but where such impacts can’t be specifically linked to one farm.

Insurance

Insurance is important for corporate and family-owned commercial farms in the Greater uMngeni

River Catchment.

2.5.3.1

Corporates

In the case of corporate organisations active in the catchment, they appear to bundle assets

together for insurance purposes, to reduce costs. For instance RCL Foods Limited reports “The Group

now applies an umbrella approach to insurance and aims to insure all Group companies under the

same insurance structure” (RCL Foods Limited, 2014). As a result, operations in the Greater uMngeni



River Catchment are not independently insured from operations in other areas. In addition to
bundling assets to secure improved insurance premiums, corporate entities do not insure for all risks
and they make active decisions on the level of risk they are prepared to carry internally.

SAPPI Limited notes “The group has an active programme of risk management in each of its
geographical operating regions to address and reduce exposure to property damage and business
interruption...The self-insured retention portion for any one property damage occurrence is US526
million (€20.5 million) with the annual aggregate set at USS42 million (€33 million). For property
damage and business interruption insurance, cost-effective cover to full value is not readily available.
A loss limit cover of USS951 million (€750 million) has been deemed to be adequate for the
reasonable foreseeable loss for any single claim” (SAPPI, 2014).

2.5.3.2 Family-Owned Farms

Family-owned commercial farms in the Greater uMngeni River Catchment access insurance from
short term insurance providers such as SANTAM and MUTUAL & FEDERAL. In addition there are two
specialist agricultural insurance providers operating in the catchment, namely SAFIRE and GROCANE
(for more information on GROCANE and SAFIRE see text boxes below). Insurance products that
farmers make use of include the standard range of short term insurance products used by most
businesses as well as insurance products of specific relevance to farmers such as spread of fire, crop
and livestock insurance. It is estimated that about R5.8 billion in commercial farming assets are
under insurance in the Greater uMngeni River Catchment.

GroCane

GroCane is a co-operative that was founded in 1949 when commercial sugarcane
growers found that they were unable to source insurance at a reasonable price. It
currently has 1,540 members (GroCane, n.d.) and provides members with cover in the
case of damage to sugarcane from fire. GroCane also provides two smaller policies linked
to their main cover that are underwritten by other insurers, namely South African Special
Risk Insurance and Spread of Fire insurance. Members are charged a premium annually in
arrears based on tons of sugarcane delivered to the sugar mills. GroCane makes use of
re-insurance with underwriters to protect itself against large-scale loss. Its head office is
located in Mount Edgecombe and it is the dominant provider of fire risk insurance to
sugarcane farmers in the Greater uMngeni River Catchment.

Safire

Safire was established as a co-operative in 1987 “when a group of farmers and timber-growers
decided to act to curb the spiralling costs of insuring their timber. They created a unique
insurance co-operative to respond to the specific requirements of their niche market” (Safire,
n.d.). In 2000 the co-operative converted to a public insurance company and was granted a
short term insurance licence. Safire currently provides a wide range of domestic, commercial
and agricultural insurance products and, because of its history, agriculture forms a significant
niche within its business. With regards to crops, Safire provides insurance for timber, cane and
macadamia nuts. It also offers livestock insurance. Safire makes use of re-insurers to insure
itself against catastrophic loss. Safire’s head office is based in Pietermaritzburg and it is the
dominant provider of fire risk insurance to commercial timber growers in the Greater uMngeni
River Catchment.




It should be noted that in the case of GroCane and Safire, the dominant risk that is being insured is
fire, which is the key risk in sugarcane and timber operations. As such, insurance for other crops
such as maize and soya beans covers a broader range of risks. For instance Mutual & Federal’s
“agricrop” insurance solution provides cover for items that Mutual & Federal describes as direct risks
(e.g. hail, fire, chemical overspray and transit), and systemic risks (e.g. drought, excessive heat
waves, frost, excessive rainfall, uncontrollable plant diseases, pests and wind damage) (Mutual &
Federal, 2015).

The majority of insurance applications received by short term insurance providers are approved
electronically. The insurance decision is made based on a declaration of facts by the entity being
insured that may have a bearing on the level of risk. However, most specialist agricultural insurers
are likely to visit the farm and undertake a risk assessment of their own. For instance, when insuring
crops against fire, risk insurers will visit the farm in question and complete a risk assessment that
looks at issues such as management of fire risk and access to water in the case of a fire. The
outcome of the risk assessment can influence the premium charge, the amount of cover, and the
size of the excess.

Interviews with farmers and farmer representatives in the catchment revealed that most farmers do
not insure against the full suite of risks that they face. The main reason cited for this was the high
cost of insurance. However, in some cases the particular insurance product required is not available
at a price that makes it practical for a farmer to use. For instance, Potatoes SA reported that the
cost of insuring potatoes against hail damage is prohibitively expensive. It should also be noted that
for many crops it is unlikely that a total loss would be experienced by the farmer as it is often
possible to recover a portion of the crop.

Farmers and farmer representative organisations reported that insurance only accounted for a small
portion of operating costs. However, it should be noted that farmers take steps within their
operations to manage the various risks that they face. For instance, in the timber sub-sector a
farmer in a high risk hail area may opt to plant more hail resistant species. Farmers would also
provide for a percentage of loss in their business planning.

2.5.3.3 Small-Scale Growers

Since small-scale growers do not appear to make use of insurance, and corporates are accessing
insurance at a group level with no specific link back to the catchment, it seems unlikely that the
behaviour of these two sectors within the catchment can be influenced through insurance providers.
However, family-owned commercial farms are significant users of insurance, some of which is
provided by insurers located in the catchment, and so there is a possibility of influencing their
behaviour through insurance agencies if the agencies are prepared to take steps to influence
behaviour of their clients. There are two key questions to consider in this regard:

1. What mechanisms could insurers use to influence the behaviour of their clients in the
catchment?

2. Is there an incentive for insurers to influence the water management behaviour of their
clients?



With regards to the first question, insurers are very active in influencing the behaviour of their
clients in the catchment and this can be clearly demonstrated in the case where insurers are offering
fire risk insurance. Most of the insurance activity in this regard is focussed on influencing the
behaviour of their clients to reduce risk, and insurers have four key mechanisms used for this
purpose:

1. Refusing cover or imposing limitations on the amount of cover a client can access in cases
where the client is not able to manage their risk sufficiently.

2. Offering clients lower premiums if risk management measures are put in place.

3. Offering clients a lower excess if additional risk management measures are put in place.

4. Invalidating insurance in cases where minimum risk management requirements have not
been implemented.

In addition to influencing the behaviour of clients, some insurers get proactively involved in
interventions that reduce fire risk. For instance, they provide active support to fire protection
agencies in the catchment and Safire has a programme to promote the safe harvesting of honey,
since this has been identified as a major cause of fires in rural areas. As part of this programme
Safire provides education to communities who engage in honey collecting and also donates smoker
units to promote responsible removal of honey (Forestry South Africa, 2013).

2.6 Private Financial Flows in Residential Development in the Study
Area

2.6.1 Overview

Residential development in the Greater uMngeni Catchment is concentrated in the more urbanised
municipalities of Msunduzi and eThekwini. This is depicted in

Figure 2.4, which shows that 4,520 ha (0.5% of the catchment) of the catchment area contains
settlement areas with a relatively high density. The map also shows that low density and rural
settlements which account for 32,148ha (4% of the catchment) and 23,993 ha (3% of the catchment)
respectively, are located in the Ingwe, Impendle, Msunduzi, uMshwathi and eThekwini
municipalities.

A large portion of land in KwaZulu-Natal is traditional land allocated to the Zulu nation. This land is
administered by the Ingonyama Trust Board, and the sole trustee is the Zulu King (Ingonyama Trust
Board, n.d.). Ingonyama Trust land accounts for 139,209 ha or 17.5% of the catchment area.
Ingonyama Trust land is concentrated in the eThekwini, Ingwe, Impendle, uMshwathi,
Mkhambathini, Richmond and Ndwedwe Municipalities.

There are four main types of residential dwelling the catchment. Formal dwellings that are built
according to an approved plan, rural dwellings and informal dwellings. There are no accurate
statistics available for residential development in the catchment, since information on housing is not
collected on a river catchment basis. However, it is possible to make some estimates that give a
picture of the relative scales of different types of residential dwellings the catchment.



The dominant dwelling type in the catchment is ‘formal’, according to the 2011 Census of South
Africa. Table 2.1 shows the total number of households in the municipalities that fall within the
catchment, and the percentage of formal dwellings per municipality. Based on the coverage of each
municipal area within the catchment boundary, the estimated number of formal dwellings which
exist in the catchment is 420,683 (Statistics South Africa, n.d.).

Map of settlement areas within the Greater uMngeni Catchment

|| Built-up dense settiement (4 520 ha)
- - Gotf courses {1 058 ha)
B Low density settiement (32 148 ha) 0
; Susbaistence - rural (23 993 ha) ‘ . -
[ ] Tribal authorities (139 209 na) ‘

Scal: 1608 600 |
2 48 » " ol » pecmn Danmems Aerssy
[ = — L [ ]

Figure 2.4: Map showing settlement areas within the Greater uMngeni River Catchment.

Table 2.1: Calculation of estimated number of formal dwellings in the catchment (Statistics South Africa, n.d.)

NAME NO. OF % OF FORMAL NO. OF % OF ESTIMATED NO.

HOUSEHOLDS DWELLINGS FORMAL MUNICIPAL OF FORMAL

DWELLING  LAND WITHIN DWELLINGS

THE WITHIN THE

CATCHMENT CATCHMENT
MSUNDUZI 163,993 73.7% 12,0863 100 12,0863
IMPENDLE 8,203 44,1% 3,618 100 3,618
UMNGENI 30,490 85.4% 2,6038 99 25,778
UMSHWATHI 28,124 62.7% 1,7634 69 12,167
INGWE 23,073 30,1% 6,945 37 2,570
ETHEKWINI 956,713 79% 755,803 33 249,415
MKHAMBATHINI 14,964 48.9% 7,317 24 17,56
MPOFANA 10,452 76,1% 7,954 30 2,386
KWASANI 3,673 67,5% 2,479 19 471
RICHMOND 16,440 54,7% 8,993 9 809
NDWEDWE 29,200 48,5% 14,162 6 850
TOTAL 420,683
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It is also possible to estimate the number of agricultural households in the catchment. Based on the
coverage of each municipal area within the catchment, the estimated number of agricultural
households in the catchment is 96,639 (Statistics South Africa, n.d.).

Table 2.2: The estimated number of agricultural households in the catchment (Statistics South Africa, n.d.).

NAME NO. OF % OF MUNICIPAL LAND  ESTIMATED NO. OF
AGRICULTURAL WITHIN THE AGRICULTURAL
HOUSEHOLDS CATCHMENT HOUSEHOLDS
WITHIN THE
CATCHMENT
MSUNDUZI 35,527 100 35,527
IMPENDLE 4,630 100 4,630
UMNGENI 6,767 99 6,699
UMSHWATHI 9,329 69 6,437
INGWE 12,872 37 4,763
ETHEKWINI 105,567 33 34,837
MKHAMBATHINI 5,067 24 1,216
MPOFANA 3,258 30 977
KWASANI 1,176 19 223
RICHMOND 5,629 9 507
NDWEDWE 13,710 6 823
TOTAL 96,639

With regards to informal dwellings in the catchment, there are also no accurate figures available. A
consultant active in the housing sector in KwaZulu-Natal estimates that there are approximately
110,000 informal structures in the catchment (Mann, 2015). About 95,000 of the informal structures
thought to be in the catchment can be found low down in the catchment and within the eThekwini
Municipal Area boundary (Mann, 2015).

Initial studies indicate that changes in urban and peri-urban settlement (including the provision of
formal and informal energy and sanitation services to these settlements) constitute a significant
source of habitat destruction and land degradation in the Greater uMngeni Catchment (Nel,
pers.com). Tracking the influence of finance on this development is, however, more difficult.

2.6.2 Financial Flows

2.6.2.1 Equity

Similarly to the rest of South Africa, ‘own equity’ supplied by households is an important contributor
to residential development in the Greater uMngeni Catchment. Residential development in the low
income and informal sectors is often self-funded through incremental savings by households, i.e. the
house is slowly built as funds become available (Mann, 2015). Wealthier households are more likely
to be accessing mortgage finance, however, they would also self-fund a portion of their home.

In addition to the ‘own equity’ supplied by homeowners themselves, the state also provides equity
for residential development. Funding from the state includes subsidies and grants to individuals, and
finance to municipalities for infrastructure (Financial and Fiscal Commission, 2013). The state
primarily provides housing finance to low-income groups through the National Housing Subsidy
Scheme (NHSS) (Gardner, 2003). The NHSS provides the following different subsidies: Individual
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subsidies; Project-linked subsidies; Institutional subsidies; Consolidation subsidies (allocated to
households that accessed subsidies pre-dating 1994); Relocation subsidies; and Savings-linked
subsidies. In addition, the government does provide subsidies for rural housing where individuals do
not have legally secure tenure, but functional secure tenure such as in instances where land is
governed by a tribe, such as the Ingonyama Trust land in KwaZulu-Natal (Gardner, 2003). In the
Greater uMngeni Catchment it is estimated that about 47,000 houses have been developed in rural
areas through state funded housing projects (Mann, 2015).

A final category of equity finance to consider is that which is supplied by private property
developments for the establishment of private estates. Many of these private developments are
located within formal planned areas, however, some are located in rural locations away from
municipal service infrastructure.

Thus the most significant opportunity to influence residential development in the catchment
through equity lies with state funded projects. This is due to the state being the single funder and
having a vested interest in protecting the ecological infrastructure of the catchment. Since this
report is focussed on opportunities in the private finance sector, this opportunity will not be
examined further here.

2.6.2.2 Debt Finance

Debt finance is an important input to residential development in the Greater uMngeni Catchment.
Statistics from the National Credit Regulator show that mortgage finance is mostly provided to
households in South Africa that have a monthly income of over R15,000. Approximately 80% of
private financing for housing is provided to this income group, with the remaining percentage
provided to households that earn between R7,500 and R10,000 per month. Very few households
that earn below R7,500 have accessed mortgage finance (Financial and Fiscal Commission, 2013).
Households that earn between R3,500 and R7,500 can, however, qualify for a mortgage bond of
between R140,000 and R300,000. Research by the National Credit Regulator also found that less
than 10% of mortgage bonds granted were below R350,000 (Financial and Fiscal Commission, 2013).

In addition to mortgage finance, low income households can access unsecured lending for some of
their residential development requirements. According to the National Credit Regulator, low-income
groups account for a significant proportion of total unsecured lending, and accounted for 40% of the
value of unsecured credit in 2012. It is, however, difficult to determine whether this credit was used
for housing (Financial and Fiscal Commission, 2013) since it is unsecured and the lending institution
is rather evaluating creditworthiness based on the ability of the individual to repay as opposed to
what the individual plans to spend the money on.

There is limited opportunity to influence behaviour when development is funded through the
unsecured lending market, since the lender is not tracking what the finance is being used for and as
a result would not be in a position to impose restrictions or reward behaviour in that regard.

In terms of formal mortgage finance, the primary opportunity to influence behaviour would lie with
the financing of “greenfields” development by a private lender. These developments are already
required to comply with local municipal planning requirements as well as environmental impact



assessment regulations, but it is not clear whether these instruments capture all systemic
environmental risks, including exposure to heat stress and the increasing intensity of hail and
rainfall, absolute water shortages or the inability to grow certain types of crops in a given region.
These changes are affected by environmental pressures and can materially affect the value of the
assets which banks use as collateral.

In both greenfields developments and existing settlements, opportunities exist for banks to reduce
these environmental pressures through the financing of infrastructure and technologies that, for
example, reduce water run-off, promote passive cooling and the reduction of urban heat islands,
reduce energy expenditure or maintain ecological flood buffers.

2.6.2.3 Insurance

There are a large number of short term insurers active in the South African market that service the
residential sector. These include Santam, Mutual & Federal, OUTsurance and Hollard. Since response
time is an important factor in securing business, most insurance applications received by short term
insurance providers are approved electronically and the insurance decision is made based on a
declaration of facts by the homeowner.

According to the Statistics South Africa Income and Expenditure of Households Survey of 2012, on
average 2% of household expenditure in South Africa is utilised for insurance connected with a
dwelling (Statistics South Africa, 2012). There is considerable variation regarding expenditure on
insurance depending on the location of a household as shown in the table below.

Table 2.3: Percentage of household expenditure on insurance connected with a dwelling (Statistics South Africa, 2012).

% OF HOUSEHOLD

AL/ EXPENDITURE
Urban Formal 2.3
Urban Informal 0.0
Traditional Area 0.1
Rural Formal 2.9

Since insurance connected with a dwelling is not a significant factor in either urban informal or
Ingonyama Trust areas, there does not appear to be an opportunity to influence behaviour in the
Greater uMngeni Catchment of the urban informal or Ingonyama Trust areas through insurance. On
the other hand, households located in formal urban areas and more formalised rural developments
are active users of insurance connected with a dwelling, so there may be possibility of influencing
their behaviour through insurance agencies if the agencies are prepared to take steps to influence
the behaviour of their clients. As with the agricultural sector there are two key questions to
consider in this regard:

1. What mechanisms could insurers use to influence the behaviour of their clients in the
catchment?

2. Is there an incentive for insurers to influence the environmental behaviour of their
residential clients?



With regards to the first question, as discussed previously, insurers are very active in influencing the
behaviour in the catchment and have a number of mechanisms available to them.

With regards to the second question, the following were identified by a short term insurer as the
three main risks for the Greater uMngeni Catchment:

1. Fire.
2. Hail.
3. Excess rain, resulting in flooding.

In terms of fire risk as discussed in previous sections, insurers take measures to promote the
management fire risk in the catchment. With regards to the other two areas of hail and excess rain,
an interviewee in the short term insurance sector expressed the view that “there do not appear to
be any measures that we could impose on our clients, or support the implementation of, that would
reduce our risk and so allow us to reduce premiums.”

As indicated previously, insurers are very active in influencing behaviour in the catchment when they
believe change in behaviour will reduce their risk exposure. However, in the Greater uMngeni
Catchment insurers would need to be provided with clear evidence regarding how a particular
change in behaviour would reduce their direct risk. At this point insurers in the catchment do not
see any opportunity to reduce their direct risk exposure. This reflects the industry’s reluctance to
move as individual institutions in response to systemic risk. However, there is opportunity to
influence the industry as a whole via industry organisations such as the South African Insurance
Association (SAIA).

2.7 Emerging Insights on the Finance Sector’s Ability to Influence
Land Use Patterns

The financial characterisation provided by this study supports the requirement in the study Terms of
Reference to, “Evaluate the role of private finance in catalysing systemic change and collective action
in the key production supply chains within which they are invested”. This approach represents a
departure from the traditional environmental monitoring and management approach, which is
based on policing environmental legislation. Instead, the focus is on a) “Opportunities for the
financial sector to catalyse systemic change and collective action”, b) “Private sector finance’s ...
incentive to promote better water resource management” and c) the “Identification of key leverage
points for the financial sector to influence more sustainable behaviour.”

The study reveals a strong conceptual case for this approach:

e Financial institutions are a significant and critical component of the economy in the Greater
uMngeni Catchment. It is estimated that banks provide approximately R1.8 billion of debt
finance to commercial farmers in the catchment, and approximately R5.8 billion worth of
assets within the commercial farming sector are insured.



e The catchment is water-constrained and more efficient use of the available water (including
a more rational allocation and the prevention of water contamination) would enhance the
profitability of businesses that the financial institutions serve.

e The level of interaction between bank branches and farmers is relatively strong and the
communication includes a focus on risk, water and land value, as well as operational actions
at the farm site.

e Banks place value on water rights in the process of awarding loan finance, and have both an
intimate understanding of which operations in the catchment are successful, and an over-
arching perspective of why one operation is better than another. More than in most
organisations, bank managers are exposed to both on-farm decisions and catchment-wide
implications.

e The flow of finance and insurance does influence business operations, and financial
institutions (by virtue of their growing global influence) are themselves under increasing
pressure to report on their environmental (and social and governance) impact.

This is the theoretical potential. However, central to the actual merits of this approach is whether
banks and insurers have a perceived incentive, at the local scale, to encourage a higher degree of
ecological integrity. This incentive rests on the benefits to banks and insurers of having more clients
that are less prone to insured environmental disasters outweighing the additional costs of ensuring
stricter compliance — where stricter compliance might truncate their markets through shedding non-
compliant land users, or land users that are placing the catchment’s natural resource at risk.

In order to understand the practical potential of this in the context of the Greater uMngeni
Catchment, this potential is examined below for each of the three private finance sectors discussed
in the report:

1: Equity: In general very few agricultural and residential development entities make use of
institutional equity (i.e. registered investors) to fund their activities. However, there are several
stock exchange listed companies active in the catchment. These companies make use of
shareholder equity and are required to report publicly on a substantial range of issues of
relevance to their commercial activities. Listed companies in the catchment demonstrate a high
level of transparency regarding their operations and a significant level of concern regarding
compliance. These companies would consider non-compliance with any legislation relevant to
preserving ecological integrity in the Greater uMngeni Catchment as a business risk that could
reduce their attractiveness to shareholders. Beyond non-compliance, in the context of their
concerns about shareholder confidence, it is expected that these companies could also be
influenced to change behaviour in cases where it can be demonstrated that a changed
behaviour would improve the financial sustainability of the company, or where continuing with a
behaviour that has a negative environmental impact would reflect poorly on the reputation of
the company. It also may be possible to influence the behaviour of stock exchange listed
companies through shareholder activism or institutional shareholders who may have
considerable holdings in single companies. In cases where specific issues of environmental



concern can be demonstrated to these shareholders, they may be prepared to engage with the
company directly using their significant holdings as a basis for discussion.

2: Debt: Local banks have the potential to influence some of the behaviour of their clients in
the catchment through imposing pre-conditions, preferential interest rates and providing
bespoke financial products for activities that contribute to improved catchment management. At
the moment banks claim not to have a financial incentive to impose pre-conditions or
preferential interest rates that might enhance the catchment’s ecological infrastructure. This is,
in part, due to the banks’ ability to insulate themselves from the operational risk of their clients
through debt restructuring — banks in the catchment have regularly restructured agricultural
debt following floods and droughts. In addition, public funded disaster relief is widely used. As
a result they face very little financial incentive to encourage land users to adopt more
sustainable practices.

This tendency is further supported by the observation that banks do not look beyond the farm to
ascertain whether the hydrological resource can support all water rights. Equally banks tend not
to focus on the foregone opportunity of more clients or more profitable clients if the resource
was more efficiently utilised. The potential for the bank, if water in the catchment was better
managed, is not something that most banks are well equipped to identify. Realising this
counterfactual does not appear in any local banker’s key performance indicators — most of
which relate to the number of clients and their credit repayment rates.

Stronger incentives exist in terms of protecting against reputational risk and general compliance
with legislation. Banks are already taking action in this area by requiring compliance with
Environmental Impact Assessment regulations in terms of NEMA, and water and waste water
licensing requirements. Through these efforts, they already make an important contribution to
good environmental practice in the catchment. Banks could be expected to take additional
action in this regard where attributable negative impact of their clients can be clearly
demonstrated to them.

2.7.1 The Current Role of Private Finance

There may be financial incentive (albeit limited) to provide bespoke financial products for activities
that improve catchment management where these activities can be proven to be financial viable.

1: Insurance: The main motive for insurers to incentivise better management of ecological
infrastructure by their clients is to reduce the risk they are exposed to. Insurers interviewed for
this report did not believe that there are actions they might adopt, beyond fire risk
management, to reduce the level of risk they are exposed to in the catchment. The risk of fire is
the issue of most concern to insurers active in the Greater uMngeni Catchment. After fire, other
risks that were cited as concern areas were hail and flooding. With regards to managing fire risk,
insurers can and do take measures to contribute to the reduction of that risk in the catchment.
With regards to the other risks, some insurers are not exposed to those risks and those that are
did not feel that there are any actions they can take to reduce their risk exposure. Since insurers
are already taking some action in the Greater uMngeni Catchment to reduce their risk, it is clear
that they would be prepared to take additional action that reduced their risk if the risk reduction



benefits of these actions can be proved. Once again, the critical need is for interventions that
have demonstrated benefits in terms of risk reduction.

In addition to the sector-specific issues discussed above, additional observations that apply across
these categories are reflected below:

e Finance institutions point out that it is their responsibility to comply with legislation, not to
enforce it. The distinction is subtle, but while bank managers and insurance providers have
more contact with land users than water and environmental officials respectively, they do
not see it as their responsibility to enforce environmental behaviour that is not legislated or
to adopt a policing of compliance (that has traditionally been seen as the responsibility of
public sector authorities). As such, until they are confronted with a clear incentive to act,
finance institutions are comfortable simply checking compliance with environmental
legislation in a desk-top process.

e The cost of explicitly assessing environmental risk is high, and not something that banks are
well equipped to undertake. Insurance companies have begun recognising systemic risks
such as climate change, but still struggle to reduce it to specific policies at the farm scale.
The credit risk adage that good farmers tend also to be good stewards of the land appears to
hold true in Greater uMngeni Catchment. But the notion of good land stewards (or ‘good
jockeys’ as they are often referred to) does not appear to take into consideration long-term
risks, risks that are beyond the ‘jockey’s’ control, or risks that do not manifest in the financial
bottom line in the short term. While banks are required to ‘stress test’ their loan books for
political and economic contingencies, they do not do this for environmental risk, and the
outcome of stress testing tends not to translate to amendments to the terms of finance at
the farm-scale.

e The extension of credit and insurance in the catchment is a competitive process. Finance
houses find themselves under pressure to assess and approve loans and insurance packages
before their competitors do, especially when the provision of these packages is linked to the
transfer of land. The competitive nature of the industry serves as a disincentive to conduct
detailed enquiry into difficult to discern environmental risks.

Perhaps most critically, the finance institution is not in a position to identify or engage the systemic
risks in the catchment. Finance and insurance contracts are negotiated at the farm scale and
predicated on the repayment capacity of the given farmer. While environmental scarcity and
degradation can affect this repay-ability, its distinct impact is seldom isolated or detected. At the
farm scale, finance and insurance decisions seldom factor in their systemic effect on water
availability, water quality or the future risk of water scarcity, and the reciprocal (in which finance
decisions impute these influences on repay-ability) is also not considered.

More specifically banks and insurers tend, at the local scale, to be focused on business operations
and on extending their market share through the extension of credit and insurance to new clients.
As such, they tend to focus more on opportunities than on risks and bias their dealings towards
concluding deals. Certainly they have little incentive, at the local scale, to engage systemic risks or to
reflect too deeply on public goods such as the integrity of the water resource. Where they did this,



they would expose themselves to free-riders eager to draw down the public good while themselves
exploiting the resource.

It need not be this way. In spite of low payment default rates, the Greater uMngeni Catchment
presents the opportunity for a more profitable local economy in which finance (and the price of
finance) sends a more definitive message to investors and savers regarding long-term risks and
opportunities. For this to be the case, the finance sector would need to engage more deeply with
the natural science of the region as the foundation on which their business models depend. Equally,
natural scientists would need to be more explicit about the finance sector implications of
environmental trends in the catchment.

A collective effort that benefits all stakeholders and the environment requires a convening force,
and better communication across sectors and disciplines. At the moment, the environmental risk is
not sufficiently acute to force financial institutions to play this convening role, and there is no public
sector entity playing this role in a pre-emptive fashion. Finance institutions are complicit in land use
activities that are compromising the resource, but many of these activities are not illegal (especially
give the absence of an enforceable riparian buffer zone for agriculture), and even where they are
illegal, attributing a breach to a particular offence is not only difficult, but unlikely in the absence of
more rigorous environmental policing.

This does not mean that finance institutions could (and should) not use their influence to apply a
greater scrutiny of environmental impact, only that such efforts are likely to be limited in their
extent or impact given current business models.

2.7.2 Potential Influence of Private Finance on Ecological Infrastructure.

A pragmatic approach for private finance institutions could involve focus on three distinct areas:

1. Understanding and communicating the specific details of negative impact behaviours on
ecological integrity of the Greater uMngeni Catchment. While there is clear evidence that
the Greater uMngeni Catchment is under stress, there are very few examples attributing this
impact to the behaviour of specific entities or farming practices. There are also very few
studies demonstrating how good environmental stewardship might benefit financial
institutions in material ways in the short-term and at the local scale. As discussed above, it is
very difficult for private finance institutions to respond to systemic risks, however, if
presented with clear evidence of a negative environmental impact associated with activities
funded by private finance, there is a basis for engagement as these institutions have a
general concern regarding compliance and reputational risk. To engage research that
identifies impacts of specific entities or practices is therefore required. This would not only
help to leverage action by private financial institutions, it could also leverage behaviour-
change by the entities themselves, as well as public sector organisations with an oversight
role.

2. Developing new financial products for the uptake of technologies and activities that address
the systemic environmental risk. Examples include incentives such as the financing (and
encouraging of finance through preferential terms) of more efficient irrigation technology



and biogas digesters that could capture livestock slurry and convert it to energy; reduced
insurance premiums or preferential finance for farmers that establish viable buffer zones;
rewarding farmers that adopt soil management practices that reduce the impact of drought
periods on crop and livestock productivity; extension of finance for households that install
composting toilets and biogas digesters that reduce nitrate leachate from French drains;
finance for the inclusion of gutters and water tanks that prevent soil erosion around low cost
housing; and finance for solar pumps that simultaneously reduce greenhouse gas emissions
and exposure to electricity outages. They could also include disincentives for activities and
technologies that exacerbate the system pressures, to ensure that negative externalities
were brought to bear on those causing them.

In each example (and there are many such innovations), the change presents a benefit for
the client, a new business opportunity for the finance institution, and a reduction of
systemic risk that benefits the client and the finance sector in the long term. Banks and
insurers do not have the ability to compel their clients to adopt such innovations, but could
draw greater awareness to their availability and ease the cost of their uptake. Such an
approach could become the first critical step in a collective shift towards better finance,
better businesses and better environment in Greater uMngeni Catchment.

3. Use of new metrics to refine credit worthiness assessments which account more completely
for water security risks — in particular the management of effluent and alien vegetation. The
intimacy of the relationship between local bank managers and their clients in Greater
uMngeni Catchment is one of the factors that supports the success of the finance sector in
the region. Banks tend to know when their clients are in difficulty and can apply
restructuring or other measures timeously. As environmental pressures in the catchment
increase, however, the manner in which businesses manage their natural resources will
become crucial to their competitiveness and their survival. Thus the types of questions that
bank managers ask of their clients before approving a loan will need to change to include an
understanding of adaptability, resourcefulness and environmental risk mitigation strategies.
There is growing evidence that companies that perform well on resource efficiency,
adaptability and greenhouse gas emissions tend to present fewer financial risks
(Harford, 2012)°, in part because attention to these items tends to signal competent
management. In this sense, banks might do well to introduce environmental screening as
part of their appraisal of repay-ability, for the purpose of assessing both environmental and
management risks of their loans. The United Nation’s Ecological Accounting approach is
currently being explored by Statistics South Africa and SANBI, and if combined with existing
appraisals of credit-worthiness could provide some of the attributes of a more effective and
appropriate financial screen for banks, investors and insurers.

5 .
See Osmosis Investment Management for a local example



3 TOOLS TO ENABLE THE PRIVATE SECTOR

3.1 Introduction

This phase of the research evaluated the nature of the governance models and the needs of
individual stakeholders in order to design the optimal Integrated Information Management &
Modelling System (IIMMS). The tasks and activities for this Phase were framed and guided by the
needs of collective action to support the engagement of private sector finance role players in the
greater uMngeni catchment, particularly those who are part of the uMngeni Ecological
Infrastructure Partnership (UEIP).

Such a system needed to take account of existing tools, and incorporate data and information from
bio-physical, economic, and social sources — including a growing wave of citizen science programmes
and open platforms such as Google Earth. It needs to enable interaction, shared understanding and,
most importantly, collective (coordinated) action by non-water specialists at a catchment scale. It is
important to note the emerging nature of the understandings sought in Phases 1 to 3, because it is
the emergent nature of what is a complex, messy (“wicked”) problem that is an overarching context
for the IMMS development.

3.2 Information Characteristics to Support Private Sector
Engagement

A key overarching requirement (of the emerging IIMMS) is that it should play a positive role in
supporting private sector engagement. An analysis of such a requirement yields at least 5 key
contributions from an IIMMS, namely, that it should contribute to:

e symmetry of knowledge amongst market role players,

e transparency of information between market role players,

e ease of connectivity between sub-systems and market role players,

e enabling market role players to gain insights into the value proposition of any initiatives,

e |owering of transaction-costs for market role players of exchanging communications and
information.

Each of these contributions will be explored briefly, and subsequently the criteria for the design of
an IIMMS are assessed, inter alia, against these requirements.

1. Symmetry of information and knowledge: If one party to a market transaction has better
information and or knowledge about the issues, than the other party, then there is an
imbalance of power in the transaction. This represents a potential market failure and in the
worst case, exploitation. Such asymmetry of market related information is a moral hazard
and in the already highly skewed water information and water knowledge landscape in
South Africa the lack of access to information on water related matters is a major issue if



one is seeking to facilitate fair market mechanisms. Such mechanisms are deemed
imperative for private sector engagement. It was therefore important to ensure that the
IIMMS was open access and not limited behind any institutional firewall that excluded all but
employees of that institution. It needs to be noted however, that knowledge hinges upon
capacity and levels of expertise in specialist professions. Some tools are necessary that bring
specialist information to non-specialist, but impacted stakeholders.

2. Transparency: Transparency of all the information involved in determining the values of
water and ecological infrastructure, as well as that of the financial flows, is imperative for
market mechanisms to work well. Transparency is essential for symmetry of information and
to reduce transaction costs in determining market value and executing market transactions.
The IIMMS therefore needed to be a system that could be deemed transparent, by any set
of metrics.

3. Connectivity: Collective action can be enabled when are stakeholders are able to connect
and share relevant information freely. The IIMMS therefore had to be a system wherein no
physical or IT barriers stopped a connection between buyer and seller in the market. There
may well be socio-political disconnections imposed on the IIMMS but these barriers are
beyond the scope of the IIMMS designers to control. The knowledge barriers to connection
need to be overcome by learning and strategic relationships with partners, as is the case in
many other business endeavours.

4. Value propositions: The recent publication by Morgan and Orr (2015) entitled “Value of
Water: a framework for understanding water valuation, risk and stewardship” stresses the
need for extensive interaction and exchange of information and knowledge between a range
of stakeholders in order to realise and to protect the value of water. Morgan and Orr (2015)
also make a very clear distinction between the cost, the price and the value of water. The
IIMMS needs to be a system that enables extensive and affordable interaction and exchange
of information between, and the co-generation of information amongst, market
stakeholders. Key to this is a shared understanding of the value of ecological infrastructure
and down-stream benefits.

5. Transaction costs: High transaction costs related to collective action would stifle private
sector participation and also skew the market in favour of those who can afford these high
costs. Therefore it was imperative that the IIMMS facilitate very low transaction costs for
multi-stakeholder co-generation and exchange of information related to water, ecological
infrastructure and financial flows. In this regard the water stewardship sections (3.5 and 3.6)
of this report are important. The Alliance for Water Stewardship Standard encourages
collective action and sharing to bring down the cost of setting up joint information
management and modelling systems. This is to reduce the transaction costs of sharing and
also that of information gathering and access. All of the aforementioned support better
private sector engagement.

3.3 Context for Information Sharing in Collective Action

To understand a key strategic imperative underlying the design approach followed in the IIMMS it is
necessary to understand the factors that influence, in any given context, the placing of a value on
water and hence the financial flows that should be ascribed to water.



Morgan and Orr (2015) explain that the cost, price and value of water are not the same thing. To
produce “financial flows” based on cost and/or price of water alone would be misleading as the
diagrams in Figures 3.1 and 3.2 (Morgan and Orr, 2015) show. Such approaches would not serve the
interests of ecological infrastructure. It is not surprising that much of the information required to
clear up the uncertainty, and to estimate value, is not available from the businesses interviewed
during this study. Unfortunately, businesses are reluctant or legally prevented from revealing their
financial figures and therefore in most cases even cost and price figures are not known beyond
select few in the field. Furthermore, nor are the systemic linkages and assumptions that are so vital
to understanding these numbers and to translate them into value. This provides a significant
challenge to the IIMMS design and development. However, it is a real part of the socio-financial
challenge and therefore must be integrated into the design in a manner that matches world best

practice.
- -
&
3 CORPORATE ECONOMIC VALUE SOCIETAL VALUE (WELL- ECOLOGICAL VALUE
= {& FACILITY) VALUE CREATION/LOSS FROM BEING) DERIVED FROM CREATED/LOST BY
= CREATION/LOSS FROM WATER USE FOR GOODS HUMAN WAYER USE HYDROLOGICAL SYSTEMS
WATER USE AND SERVICES
Humanity uses vater for
Comapanies (& their facities) Mational, ragional and local various purpases which
derive pmprstary value covemments are interested range from ircalcudable
theccgh Water wse which In econome (shared) value valoes {e.g, besic health
5 enhanced o lost based {and manage water-related antl surval) to persanal :
an thewr inckistry (corporate costefextemalities), which snjoyment (2.9, recreation maintaining naturat systems
1), thedr Lomorate resporme e affected by water Lie and econanic use.
{water management decivons, induding allcation
stevariship) and extesnal link
foeces (asin risk) :f;:oo:::lo::l;mc:;m %
jobs/tanes; alsa, corparations
suffer fiom health cests,
cleanup costs, ete.
z MONETARY VALUE ACCOUNTED FOR VIA
E
w
o »
VALUE TO THE FACILITY VALUE TO THE BASIN
Source: Morgan & Orr (2015)

Figure 3.1: The value of water to a company, the economy, society and nature.

Note the emphasis on information and the place of complexity theory and scenario modelling in
Figure 3.2, below. Both complexity theory and scenario modelling are recognised to be of vital
importance in forming the strategic thinking underlying the design of the IIMMS. In addition,
information is imperative for water stewardship as the following quote affirms: “information is
critical to understanding stakeholders, water risks and opportunities, and suitable responses.
Contextual information is at the heart of water stewardship and is a critical criterion” AWS

International Standard (2014; pg 71; para 1).
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VALUATION INAPPROPRIATE: Uncertainty Implies incomplete information (l.e, some or all of the relevant
information is missing). Normally there is minimal accounting for such water-relatad value.
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PRESENT WATER-RELATED VALUE: Certainty Implies perfect information (L.e. all relevant information is
known). Several existing metrics/tools address some elements of water-related value,
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Source: Morgan & Orr (2015)

Figure 3.2: How valuation is affected by uncertainty.

One of the key strategies underlying the IIMMS design is to enable a start to be made in the multi-
stakeholder engagement processes around the small amounts of information and the tentative,
value generating relationships that are evident. If the stakeholder engagement continues in an
atmosphere of appreciative inquiry, then more and more useful information and assumed
relationships will be revealed. In this way the IMMS grows itself and the information and knowledge
thus generated become more and more socially robust, as described by Nowotny et al. (2001). The
crucial role of multi-stakeholder action in and with the IIMMS development, and its use, is strongly
emphasised.

Thornton, et al. (2013) reviewed a number of case studies against the 10 key attributes of a wicked,
complex problem and found strong evidence to suggest that eutrophication of water bodies was
indeed a wicked problem. This confirms the view that the challenges facing the designers of this
IIMMS belong in the top left hand corner of Morgan and Orr (2015) diagram in Figure 3.2.
Furthermore there is much consensus that the water related challenges in South and Southern Africa
constitute a wicked problem. The assessment of water related benefits, of which ecological
infrastructure is an integral part, are embedded in dynamic, complex, conflict ridden, uncertain and
value laden multi-stakeholder challenges in southern Africa. Thornton et al., (2013); Ison, pers
comm.,(2013); Bristow, pers comm., (2013); Colvin, pers comm., (2013); Turton, pers comm., (2013);
and McCool, pers comm., (2012) all confirm that these challenges constitute a wicked problem, as
explained by Rittel and Webber (1973) and Ritchey (2013).
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There is a growing body of literature on post-normal science responses to wicked problems, for
example, Kastenhofer (2011); Valkering (2009); Frame and Brown ( 2008); Funtowicz and Ravetz
(1993), which the design of this IMMS takes into consideration. There is also a growing body of
literature on participatory agent-based modelling responses to wicked problems, for example, Reed
et al. (2013); Von Korff et al. (2012); Bots et al. (2011); Valkering (2009); Haxeltine et al. (2008);
Lotze-Campen (2008); Matthews et al. (2007); Tabara et al. (2007); Guyot and Honiden (2006);
CasCastella et al. (2005) and Ramanath and Gilbert (2004). Taken together this evidence supports
the view that participatory agent-based social simulation modelling, framed in the paradigms of
post-normal science, is appropriate for multiple stakeholders to seek to address wicked water
related problems. The design of the IIMMS takes all this into consideration. According to Achorn
(2004) the techniques of complexity theory have contributed to agent-based modelling, which,
Achorn contends, is a new way of doing science. Agent-based modelling is compatible with
guantitative and qualitative research methods, according to Achorn (2004), and is able to display
complex behaviours whilst starting with simple rules of learning and assumptions. All the above have
informed the direction of the IIMMS design and this accords strongly with the Morgan and Orr
(2015) diagrams in Figures 3.1 and 3.2 above.

It is interesting to note some of the current discources and il-logic that emanates from the finance
industry around matters of complexity and risk. SEction 4 outlines a preference in the finance
community to require a proven track record before any investment will be made in new ideas and
concepts. It is accepted that the finance community may say this (and even believe it), however,
their actions belie this. An example is the modelling that such businesses do in their planning. The
insurance and finance industry employ actuaries and other analysts for this express purpose i.e. they
make huge investments of time, resources and money on the basis of complex modelling of
processes and assumptions of what may happen in the future. Complexity, uncertainty and
modelling is placed in the top corner of Figure 3.2 (Morgan & Orr, 2015) where value is found in a
water space that is undeniably complex, dynamic, messy and uncertain. That the finance community
has risk in their vocabulary is proof that they do invest where there is uncertainty and where proven
track records are not possible e.g. in the numerous alternative energy ventures or in climate change
mitigation and adaptation efforts.

Morgan and Orr (2015) depict how valuation is affected by uncertainty, (Figure 3.2 above). This
implies having to engage ideas and concepts that do not have a proven track record if one is going to
get any idea of value, and also any chance of protecting that value either collectively of individually.
The plethora of collective action endeavours to either gain or protect value in this realm is strong
evidence for the need of an IIMMS that can serve this complex space. The WWF has invested
significant efforts into learning Theory U (discussed further in Section 3.4) and particularly the
approach taken by Scharmer (2009a) in which the concept of learning from the future as it emerges
is promoted. The IIMMS is designed to assist socio-financial processes in the emergence of that
future, whatever it may be. The IIMMS design seeks to avoid the contradictory situation in which
people acknowledge the complexity of their challenge, but then refuse to engage any processes
which are proven to enhance learning and coping in complex situations.



Another de facto indicator of complexity in the problem space, in which the IIMMS is being
designed, is the existence of the 36-member uMngeni Ecological Infrastructure Partnership (UEIP). A
few of the complex dynamics that are in the various sets of expertise in the 36 UEIP member
organisations are their respective world views, their organizational dynamics and their people
dynamics. Furthermore it is evident that there are a great deal more than 36 organisations operating
in, or influencing appreciably, this space. Harrington (2015) found this complexity in the catchment
and in the UEIP (in his study on governance) and called for conflict resolution mechanisms in the
UEIP. This call for conflict resolution mechanisms was echoed by Hay (pers comm. 2015). The design
and development of the IIMMS has also taken into account the need for it to be used in conflict
resolution. The criteria to give effect to this are discussed in Section 3.7.3.

If one takes note of the number of different forms of convening e.g. forums, committees,
partnerships, management agencies, task teams, associations, movements and networks (all
designed to address water related challenges with collective actions) it is reasonable to pursue some
form of theoretical understanding of such collective approaches. The focus of this section is on
information management and information co-generation systems (models) where information is an
imperative in all forms of collective action. Theory U, as presented by Scharmer (2009a), is gaining
prominence worldwide and was chosen as a preferred approach to the meta thinking and actions to
guide collective approaches. Theory U as a key strand in supporting action learning in a social
context and to thereby deepen its collective understanding and ‘sensing’ of the complex realms in
which it operates. The crucial role of information in such understanding is emphasised by the
Alliance for Water Stewardship:

“To gather and understand critical water-related contextual information about the site’s catchment.
This information is critical to understanding stakeholders, water risks and opportunities, and suitable
responses. Contextual information is at the heart of water stewardship and is a critical criterion.”
AWS International Standard v1 pg 71

3.3.1 Theory U and Co-Generation of Understanding and Collective Action

The co-generation process of understanding benefit and value flows related to water and ecological
infrastructure is influenced to a large extent by the Theory U work of Scharmer (2009a). It is
imperative to understand systems before intervening strongly in them if avoiding unintended, often
negative, consequences is a goal. Water related ecological systems are so complex that it generally
takes wise collective approaches to ensure that interventions do not lead to negative unintended
consequences (Thornton et al., 2013). This point is also made in section 4 on the fundamental
difficulties in channelling investment and finance towards ecological infrastructure and concludes
that central to the challenge is understanding these difficulties and finding means to address them.

Scharmer’s Theory U is being promoted as a potential way forward in developing the kinds of
understanding, actions and leadership development processes required to address the water and
ecosystem related challenges that we face. Scharmer (2009) provides a useful matrix to show the
different types of knowledge and intervention points for developing such leadership. Table 3.1
(below) shows that to develop system-wide transformational capacity building within a multi-
stakeholder innovation, transformational self-knowledge and a whole-system approach is required.
There are generic similarities between this Table 3.1 and Figures 3.1 and 3.2 by Morgan and Orr



(2105) described earlier. One thing that is evident from such contexts is that a uni-disciplinary,
simplistic information management and modelling system is not going to be adequate to support
such complex processes. Especially if the financial flows that are declared by stakeholders are simply
costs and prices that lead to a distorted picture and thus do not reflect the real value of water or the
value of the ecological infrastructure that the water supports and vice versa.

Table 3.1: Types of knowledge and intervention points to bring about change (Scharmer, 2009)

TYPE OF KNOWLEDGE

INTERVENTION POINTS  Technical Relational Transformational
knowledge (stakeholder Self-knowledge
(technical skills) coalition building) (Identity, Will)
WHOLE SYSTEM System-wide System-wide System-wide
(MULTIPLE ISSUES) technical skill relational capacity transformational
building/training building/training capacity building
(multi-stakeholder (multi-stakeholder
dialogue) innovation)
INSTITUTION Institutional Institutional Institutional
(SINGLE ISSUE) technical skill relational skill transformational
building/training building/training capacity building
(multi-stakeholder (multi-stakeholder
dialogue) innovation)
INDIVIDUAL Individual technical Individual relational Individual
skill building/training capacity transformational
building/training capacity building
(multi-stakeholder (multi-stakeholder
dialogue) innovation)

The design of the IIMMS reflects the information system requirements for such capacity
development. This “space” in the top right hand corner of Table 3.1 coincides in nature with the top
right hand corner of Figures 3.1 and 3.2 in this report, and these are taken from Morgan and Orr
(2015). This complex space also coincides with “Interactive Development of Options” space in the
centre of the diagram in Figure 3.3 below, which is taken from internal strategic perspectives
document published by DWAF (2004). The diagram in Figure 3.3 may be slightly old and not the
newest diagram, of many emanating from the Department of Water and Sanitation (DWS) and other
role players. However, what is significant about the diagram is the centrality of the interactive
generation of options and the installed modelling systems to manage and co-generate information.
The extensive reference base quoted in Section 3.3, and the strong strides made by water
stewardship concepts world-wide, are evidence of the needs for interactive co-generation of
options. Theory U provides an internationally recognised theoretical framework for such co-
generation of thought and action.
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Figure 3.3: Diagram showing DWAF’s Integrated Water Resource Management approach.

If one brings Figure 3.3 into a diagram depicting the learning loops in Theory U then Figure 3.4,
below, is the result.
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Figure 3.4: Interactively developing integrated options in water management using Theory U as a collective learning
framework (after Senge et al 2005).
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The IIMMS must enable the elements and flows of Figure 3.3 to emerge and grow in clarity as the
IIMMS is used and enhanced by multi-stakeholder engagement processes. Such interactive
processes are crucial for generating socially robust knowledge and change according to Pahl Wostl
(2007), Nowotny et al. (2001), and Tabara et al. (2007). Socially robust knowledge is also termed
actionable knowledge and such knowledge generation requires processes that are imbedded in the
design of the IIMMS and are reflected in the criteria agreed on (as presented in Section 3.7.3).
Section 4 reinforces the needs for socially robust information generation processes when he states
that it is relatively easy to make the case for investment in ecological infrastructure, but that it is
more difficult to make the same case with full cognizance of the constraints applied by personal
incentive, the financial challenges of any change, and institutional influence.

Given these difficulties it is reasonable to assume that one research report is not going to be
sufficient to cause behavioural change. This assumption is reinforced by Scharmer (2009) and
Morgan & Orr (2015), plus a very large body of literature, some of which is referenced in this report,
related to the wicked characterisation of this topic.

The report by Morgan and Orr (2015) addresses the logjam inferred in section 4 which highlights the
structural difficulties that currently prevent private banks from investing in ecological infrastructure.
However, under the paradigms of water stewardship (discussed in Section 3.5 and 3.6) this logjam
may be broken by the logic that many borrowers are only able to inflict ecological damage because
of the capital that banks loan them. The borrower is therefore an integral part of the supply chain
feeding money into banks, through interest charges. As such, financial institutions seeking AWS
International Standard certification for their water stewardship need to look into the water related
issues in their supply chain. If higher interest rates on loans issued to companies operating in water
risky areas are going to be a reality, the banks need to prepare for the day when the above logic is
presented to them and they are required to “walk the talk” and acknowledge their own part in the
chain of damage to ecological infrastructure.

In Figure 3.2 Morgan and Orr (2015) advocate scenario modelling and below is a diagram from Pahl-
Wostl (2007) which reflects such modelling, which the IIMMS is also designed to be capable of
enabling. This Figure 3.5 leads to understanding how modelling can be conceived as a socio-technical
process.
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Figure 3.5: Participatory scenario modelling

By linking Figures 3.4 and 3.5, and work by Nonaka (2004), Figure 3.6 is generated. The IIMMS is
designed to serve such processes which will be at the heart of a growing web of private sector
collective action for a commons resource that will characterise investment into ecological
infrastructure.
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Figure 3.6: Combining learning models from Scharmer (2009a), Nonaka (2004) and Pahl-Wostl (2007)
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The top right hand corner of Table 3.1 by Scharmer (2009), which highlights the importance of self-
knowledge, identity and will, and again reinforces that the IIMMS needs to be more than simply a
technical tool. The IIMMS needs to be part of a multi-stakeholder polycentric process which
supports the need for a thorough understanding of the practical and institutional context, including
personal incentives that shape existing flows of investment. Furthermore this will involve leveraging
existing programmes and policies, including the National Water Act (1998), that is only partially
implemented. When fully implemented the state could initiate the critical shifts in South Africa’s
public funding to support ecological infrastructure and water security in the uMngeni and other
catchments.

The extracts below further reinforce the need for the IIMMS to be much more than a single model
and definitely not a single, simple spreadsheet tool. The IMMS needs to be an integrated system of
models and information systems as the name implies and it needs to emerge, grow, unfold and
evolve out of the complex multi-stakeholder, polycentric processes discussed in this report and for
which the core design criteria (researched, presented and explained in Section 3.7.3) are imperative.
The many good ideas in this space rely on a degree of collaboration that is politically and
institutionally complex. Given this the multi-criteria assessment of options in the financial flows
space will not provide definitive answers on the relative merit of options, but it will provide a
consistent means of exposing trade-offs and thus will be useful in compiling possible options. The
IIMMS is designed to accommodate and facilitate such processes, as the criteria discussed in
Section 3.7.3 will reflect.

Sections 2 and 5 refer to financial sector blind spots. The Theory U process work of Scharmer (2009a)
and the learning processes of Nonaka (2004) and Pahl-Wostl (2007) are specifically crafted to reveal
such blind spots. The IIMMS is designed to serve such processes to promote less and less ‘blindness’
in collective endeavours in the ecological infrastructure realm, as more and more assumptions are
surfaced and more linkages are understood. Whilst financialisation of agriculture has provided the
means to drive up production and reduce risk induced by pests, disease, weather seasonality and
drought, the external damage of these activities have been a financial sector ‘blind spot’. This has
seen the financial sector implicated in environmental collapse, and financial and market contagion.

As Morgan and Orr (2015) explain the revelation of value requires inter alia a complex process of
modelling and the IIMMS is designed to be socio-technically capable of supporting such a process,
which must also include urban processes, as the following extract indicates:

“finance has driven declining employment across the global agricultural sector and destruction of the
natural resources on which some of the world’s poorest people depend directly for their livelihoods”
(Cook et al., 2010).

This has led to the growth of urbanisation and particularly urban poor, hence the IIMMS must be
able to assist engagement with both urban water modelling and also urban poor (through citizen
science). McKenzie and Cartwright (2015) explain that market barriers to small farmers, generated
by economies of scale, have increased the rate of urbanisation and at the same time sterilised soils
and over loaded them with nitrates with long term negative consequences for soil fertility and water
resources.



The IIMMS could contribute to the understanding of the value of not farming a piece of land. If
rewards are to be commensurate with benefits to others. The need for speed, connectivity and
socially robust knowledge generation to frame and describe the complexity of environmental
interactions and the temporal lags between an action and its environmental consequences often
blur attribution between observed environmental degradation and a particular farming practice. The
criteria at the heart of the IIMMS are designed to help stakeholders simulate a range of scenarios in
time scales that enable timely learning. (This is why Morgan and Orr (2015) have scenario modelling
prominent in their diagram, see Figure 3.2.)

There is a growing and widespread recognition that collective action on a scale hitherto unimagined
is needed in the water related space (WEF, 2015). One area where this is apparent is in the Strategic
Water Partners Network (SWPN) which created a national platform for the private sector to address
shared water issues with DWS.

In self-governing systems, the role of information is crucial. An examination of the Design Criteria for
the IIMMS reveals that it has been designed to serve into and with self-governing multi-stakeholder
polycentric systems. It is inevitable that a finance sector, alerted to the dangers of systemic risk in
the realm of water by the World Economic Forum Global Risks Report (2015) will want to see a
greatly increased amount of information and disclosure on sites that apply for loans. Full information
and systems understanding on the part of the site owners will inevitably have an effect on interest
rates and the IIMMS would need to contribute to such deeper understanding.

Parnell (2015), emphasises much of $90 billion investment will take place under conditions of weak
governance. Concerns about the environmental impact that may be caused by these investments
and the associated economic growth are not surprising. The IIMMS, therefore, needs to operate
effectively in the self-organising and self-governing space of behaviours when public sector
governance systems are weak on implementation, monitoring and evaluation.

Section 2 indicates in a number of places that information that they discovered was highly bound by
confidentiality requirements. This reveals a vital part of the sociological system, within which the
financial flows systems, that we seek to discover, are living. It is a system which is deliberately blind
and secretive to itself. If such a system is to cope with complexity it has to change and address
complexity at the fundamental level of transparency. Even given full transparency the systems are
complex and complicated. In a blanket of secrecy and non-disclosure, trust, systemic understanding,
the ability to sense what is going on and the fore warning to respond, are all curtailed drastically. An
IIMMS that does not address the fundamental issue of developing trust, transparency, early full
systems sensing and alerts in a hyper-connected way that does not pre-judge where the risk is
emanating from, is of little use.

Non-disclosure of water related information, particularly water quality data and information (even
from public institutions) is widespread. This information forms the basis for understanding the
biophysical systems that make possible the resources (or potential resources) that trigger financial
flows.



Without disclosure we are going to remain limited in our understanding the condition of the
resource base and consequent impacts on benefits and financial flows. The emergence of a wave of
interest in water stewardship may catalyse such a change and the AWS International Standard is
very specific and clear in its call for transparency and disclosure. If the interest in water stewardship
translates into actions, then an IIMMS of the nature of the one being developed in this project is
imperative. The nature of the IIMMS is known by the Criteria reported in Section 3.7.3. The sad irony
is many of the people who agreed to the goal of creating shared value by forming the UEIP are the
ones blocking the flow of information.

Despite the current impasses with regard to information access it is nevertheless imperative to
develop systems of linked models and information systems. There is wisdom in the philosophy in the
IIMMS that “modelling is a process of making implicit assumptions explicit.” 1t is also imperative, as
the design criteria of the IMMS stress, that the IIMMS itself be integral to the social processes which
surface the many, varied and often contested or previously unknown assumptions of the multiple
stakeholders in the picture.

The extract below again shows the vital importance of the IIMMS being designed to facilitate the
emergence of such new institutions in the same way as technologies like the internet, remote
sensing, the algorithms & technical conventions underlying credit facilities such as VISA. The
primary successes of the IT industry have been in the sociology of collective action where conflict
over a limited common resource, namely battery energy, are legendary amongst 1000 strong design
teams operating simultaneously all over the world. The technologies and their high levels of
integration are the outcome of such a sociological revolution in a fiercely competitive business
space. Ironically the finance industry employees leading edge IT is intricate systems and yet does not
appear to understand the underlying sociology of its creation. The resistance to initially share
information has limited the information content of related products and processes in this project.
This is an area that the UEIP cam address in further meetings.

South Africa has struggled to create the local institutions required to implement much of its
environmental and water legislation. The policies and aspirations remain recognised as being very
good, and this study looks at new ways of achieving those policy goals. In this regard water
stewardship and particularly the specific requirements of the AWS International Standard will
address voluntary disclosure and voluntary more compliant behaviours, which are well inside the
legislative and regulatory boundaries. The emerging phenomenon of citizen science to which the
IIMMS is strongly connected may be the game changer in this impasse of non-disclosure .

Good water stewards desist from taking advantage of loopholes that are left in legislation if taking
such a gap is detrimental to the system. If the financial institutions are serious about pursuing water
stewardship in the future then they can put pressure on their customers to behave in this regard.
Such pressure could become a key instrument in the market mechanisms at play. It will however
depend on widespread transparency and the IIMMS could be a major instrument in that
transparency, if used wisely by stakeholders.



3.4 A Framework for Collective Action: Water Stewardship

Water stewardship is about engaging those who do not hold a government mandate to manage
water resources or water infrastructure and enabling them to contribute positively to water security.
For business this means a progression of improved water use and reduced water related impacts of
internal and value chain operations. More importantly it is a commitment to the sustainable
management of shared water resources in the public interest through collective action with other
businesses, governments, NGOs and communities (WWF 2013).

The Alliance for Water Stewardship (2012) further defines water stewardship as ‘ the use of water
that is socially equitable, environmentally sustainable and economically beneficial, achieved through
a stakeholder-inclusive process that involves site and catchment-based actions.”

WWEF has defined 5 steps of water stewardship which culminate in collective action (figure below).
The first 3 steps are generally internally and operationally focussed and require leadership buy-in to
act on water issues. Other tools such as the Water Risk Filter (www.
http://waterriskfilter.panda.org/)

The US based Pacific Institute have compiled a toolbox for the global private sector to support their
actions in water stewardship : http://ceowatermandate.org/toolbox/discover-next-steps/
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Figure 3.7: Progressive steps of corporate water stewardship.

Water stewardship has been piloted and tested in many basins in the world, usually with a corporate
initiator and community and NGO partners, eg — Coca Cola, Marks and Spencer. Good water
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stewards understand their own water use, catchment context and shared risk in terms of water
governance, water balance, water quality and important water-related areas; and then engage in
meaningful individual and collective actions that benefit people and nature. As distinct from IWRM
and its founding principles of equity, sustainability and efficiency, water stewardship embodies
‘taking care of something which one does not own’ or ‘of looking after an asset or resource on
behalf of others’ (Hepworth and Orr 2013).

The AWS International Standard certification will help as an indicator of lower risk for loans and
therefore it is reasonable to assume that there will be a drive towards information systems that are
AWS International Standard compatible. Finance institutions may find that in the AWS Standard,
they have a key aid to asses risk, particularly systemic risk. Non-disclosure and a lack of transparency
increases systemic risk. The IIMMS is specifically designed to operate effectively in the AWS
International Standards space, which requires full disclosure on all water related information.

One of the areas in which widespread water stewardship could make a significant difference is the
speed of dealing with credit applications when a project is dependent on water. The process of
approving a new credit application typically takes two to three weeks and banks highlighted that a
quick turnaround was critical for securing new business. Furthermore , based on interviews with
banks an estimated R1.8 billion of finance is supplied to commercial farmers in the Greater uMngeni
River Catchment by banks.

3.5 Alliance for Water Stewardship (AWS)

The Alliance for Water Stewardship (AWS) is an international NGO which has been working with
WWEF and other global organisations for several years. In 2014 the AWS published Version 1 of its
International Water Stewardship Standard which is now being promoted world-wide. A number of
the individual organisations in the UEIP are pursuing water stewardship activities and some are using
the AWS International Standard as their guide. The DWS is currently developing a policy on water
stewardship and is consulting with various stakeholders, including WWF and the AWS in the
development of this policy. The AWS in southern Africa is working closely with the International
Water Stewardship Programme (IWaSP) to promote water stewardship at all levels in the region. The
AWS International Standard is congruent with and supportive of other water related standards,
particularly those in the agricultural sphere.

“ Conftextual information is at the heart of water stewardship and is a

critical criterion” WS International Standard (2014) Pg 71



STEP 6: COMMUNICATE & DiscLose  1he AWS Standard (version 1.0):

- Disclose internal governance Core criteria
- Disclose water stewardship performance
- Disclose efforts to address shared water challenges STEP 1: COMMIT

- Drive transparency in compliance
R arie Tt e - Leadership commitment
- Water stewardship policy

STEP 5: | /A

EVALUATE STEP 2: GATHER &
- Evaluate performance, UNDERSTAND
risks & benefits - Define scope
- Evaluate incidents
- ID stakeholders
- Consult staheholders - Catchment water data
- Update stewardship - Site water data
plans - Shared water challenges
P - Understand and
IMPLEMENT -
- Comply with laws & rights
- Maintain/improve water balance
- Maintain/improve status of IWRAs - Legal compliance system
- Participate in catchment governance - Water stewardship plan
- Maintain/improve indirect water use - Incident response plan
- Provide on-site WASH - Notify authorities of plans

- Raise concerns about shared water infrastructure

Figure 3.8: Outline of the AWS standard, 6 steps and core criteria for the private sector.

3.5.1 Production Standards for Water in Agriculture.

The World Economic Forums (WEF) Global Risk Report (2015), which places water as the number 1
global risk in terms of impact, has once again highlighted the need for best practices to be adopted
by all water users, especially agriculture since it is by far the biggest water user. The hyper-
connectedness of water to countless other endeavours is one of the key reasons that water risk tops
the WEF (2015) list. In view of this, retailers of agricultural products are deeply concerned about the
water related risks inherent in their supply chains. For them to direct their influence in wise
directions they need to have good (and appropriate) insights into all water matters in the
agricultural supply chain. Water related production standards that apply world-wide are vital to
provide retailers, financiers and others in the agricultural supply chain, with fast, comprehensive and
meaningful indicators of their water related risks.

Good agricultural practices that address environmental, economic and social sustainability for on-
farm processes that result in safe and quality food and non-food agricultural products are
imperative. Furthermore, such practices need to include engagement in the catchments in which
they operate in order to minimise water related systemic risk induced by activities and situations
beyond the farm fence. Production standards are also needed to foster a common currency for
interaction in striving for fairness whilst applying instruments to influence supply chain behaviours.



3.5.2 Influence of Water Stewardship on Information Flows.

An assumption in the design of the IIMMS is that the Alliance for Water Stewardship International
Standard is going to become a key element in guiding the behaviour of the collective efforts around
water related ecological infrastructure in particular and water related matters in general (AWS,
2014). Table 3.2 below shows the key role of information in the AWS Standard. Socially robust and
well managed information is central to water stewardship, as referenced earlier. Thus, systems to
create and manage information are one of the most important endeavours in the water stewardship
learning journey, that multi-stakeholder collective action efforts need to engage in. The IIMMS has

been designed and developed with this need in mind.

Widespread adoption of water stewardship in the uMgeni would enable all the information alluded
to in Table 3.2 to influence thinking and financial flows to support ecological infrastructure

development in the uMngeni.

Table 3.2: Analysis of keywords to show the role that information plays in water stewardship.

KEY WORDS IN
THE AWS
STANDARD
Stewardship

Catchment

Other (sites;
initiative)
Quality (water)
Impact
Stakeholders

Risk

Share

Information
Engagement

Future

Value

Action

Change
Disclosure
System

Understand

Collective
(actions/
approaches)
Agencies

Potential

511
428

234

220

203
199

167

166

136
122
100

98
96

94
89
65
59

58

52

48

COMMENTARY HIGHLIGHTING THE IMPLICITNESS OF INFORMATION IN THE WORD

Stewards share information. Stewards are transparent about their water efforts.

catchment is described through visual, geographic and time series information and
relationships between all elements which vary over time

information about what other sites, initiatives, actors, organisations;, issues, trends are
affected by the actions of each over time

information on water quality for each of many constituents and sources over time and
how they combine to create conditions for change in other water quality constituents
information on the effect of one action on another issue; matter; person; organisation

information on how stakeholders are connected: what information do others want from
me & | from them, in order to function?

information about the present BUT also about the future given the interactions
between dynamic streams of activity and cause & effect.

information about what is common to share and how that changes when other factors
are introduced into the common pool eg. More taps and toilets introduced into the
catchment

information ...say no more

information sharing is foundational to any engagement

the future can be better anticipated (recognising all its compelxities and uncertainties)
if information about the present and information about trends and influences is known
value is often expressed in a number ie information

information triggers action. In the absence of information action is random and
mindless.
information is a key manner in which change is measured and communicated.

information sharing is imperative for "disclosure"
information linkages are what makes up systems

information is crucial for understanding, it is impossible to understand anything in the
absence of information about it.

information is central to any form of co-ordinated collective action..if each party is
working off different information co-ordination is impossible. Uncoordinated collective
action saps resources, energy and motivation.

agents act on information, in the absence of information actions cannot be guided or
conveyed.

to indicate or gauge potential one needs to know what will change in the information
set one is currently viewing
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Expected 33 information is crucial in conveying expectations

Society 32  society is a combination of people and the information that they exchange either
digitally or verbally.

Build / Building 31  to build often refers to adding to the information set on a particular thing

Common 21  information must be common as well. It is axiomatic that the water resource is
common.

Interests 21  itis not possible to determine anyones interests unless they share information about
them.

Leadership 21 information sharing is a key attribute of leadership. Leaders share appropriate
information... full stop.

Transparency 19 information sharing is axiomatic for transparency

3.5.3 Web Tool to Support Water Stewardship in South Africa

The WWF’s recently launched on-line tool on water stewardship (https://aws.wwfsa.
org.za/aws/home/) is evidence of a trend towards enabling the wider sharing of information relating
to water. The web tool is based on the AWS International Standard. The primary focus of this web
tool is to provide an accessible and understandable entry point for farmers to begin engaging the
catchment concepts and requirement of the AWS Standard. Currently the web tool has links to
supplementary information on water resources in South Africa. The IIMMS developed in this project
has links to the WWF web tool and is currently working with WWF as custodian of the web tool to
develop links from the tool to information that is particularly relevant to stakeholders in the
uMngeni catchment.

As described above the AWS International Standard requires the site seeking certification to gather
and understand a large amount of data and information about the site and the water related issues
in the catchment. There is therefore a natural synergy and a need for closer integration between the
IIMMS developed in this project and the WWF water stewardship web tool. The challenges at the
moment in this regard are both technical and institutional, with the latter presenting the largest
difficulty. Issues of ownership, branding, responsibility, control, liability, strategy, security,
confidentiality and many others come into play when an information system is developed to fill a
common space shared by many organisations, some of which are in conflict and many of which are
in competition with one another. The private sector financial flows related to water is a particularly
dynamic and uncertain space in relation to the aforementioned, which fall broadly into the
governance sphere.

3.6 Shared Information and Citizen Science

A strong case has been made for the sharing of information. One of the developments in recent
times is the burgeoning of citizen science activities which communicate and report via social media
and the internet and increasingly on Google Earth platforms. These developments which are
supported in South Africa by the Water Research Commission, WWF-SA and other prominent
organisations particularly in the development aid realm are a potential game changer in the
information sharing space.


https://aws.wwfsa/

3.6.1 Citizen Science Tools Used in the Catchment

A core element of the citizen science components of the IIMMS is what is commonly known as the
Mathuba WIKI. The isiZulu word Mathuba means “Now is the time” or “an opportunity”. The
Mathuba WIKI is designed to connect to a wide range of IT related activities in the catchment. It is
conceived, developed and lives in a collective space on Google Earth and is not the sole property of
any one organisation. The IIMMS developed in this project connects extensively to the Mathuba
WIKI, and also contributes to this commons tool. This is typical of the new breed of information
system that serves truly collective spaces of engagement over common natural resources.

Mathuba was born out of the realisation that despite the dedicated efforts by many people, over
decades, the rivers around South Africa are in poor condition, with levels of pollution rising year by
year. Much research has been conducted on rivers and catchments. Yet the report card i.e. the state
of our rivers and streams, particularly urban & peri-urban ones, is NOT good.

A small networked group within the uMngeni Catchment started this uMngeni Mathuba WIKI,
inspired by Margaret Wheatley, inter alia, regarding how real change really happens, and by Gene
Bellinger in his talks on Virtual Systemic Inquiry. Their hope is that this WIKI stimulated conversation
will lead to socially robust knowledge (aka actionable knowledge) developed inter alia by engaging in
virtual systemic inquiry, on the part of many role players. Such inquiry, could deepen understanding,
increase connections and stimulate agency amongst all in the uMngeni Catchment. These activities
could lead to the emergence of real change and will lessen systemic risk and improve socio-
ecological infrastructure.

This WIKI will also enable citizens in the catchment to contribute to the growing body of citizen
science and related collective actions in the uMngeni and other catchments in South Africa. The
video at URL https://www.youtube.com/watch?v=aKGOFSOt1v0 presents a brief glimpse of what
organizations, working particularly with youth groups and schools are doing to care for our
catchments. These activities and many more are backed by a growing body of best practice in
science are gathered and linked in the Mathuba WIKI.

The Mathuba WIKI platform for the UEIP can be accessed at
https://sites.google.com/site/ueipstakeholderengagement/home

The Mathuba WIKI has become the overall holding framework for the hyperspace of conversation,
applications, information sets and models which form the core of the IIMMS. The capabilities of the
IIMMS to support citizen science links strongly to Principle 2 that emerged from the 2014 National
Water Summit, outlined below:

“Our decisions shall be informed by both the best available science, research and technology, as well
as real-life, local experience.” Water Research Commission (2014)

The Water Research Commission (WRC) is following up on this principle by funding key research in
this area as is evident from their collaboration with AWARD and the Institute for Water Resources
(IWR), in bringing together ‘The Forum of Forums’ (which took place in October 2015). The main


https://www.youtube.com/watch?v=aKG0FS0t1v0
https://sites.google.com/site/ueipstakeholderengagement/home

objectives of that meeting was to discuss the findings of WRC Project K5/2411, ‘The Revitalisation of
Catchment Management Forums’ and to encourage inputs from key stakeholders — researchers,
Catchment Management Forums (CMFs) and Catchment Management Agencies (CMAs), community
and corporate stakeholders, and officials of the Department of Water & Sanitation.

As the organisers pointed out, the process of revitalising Catchment Management Forums (CMFs)
and the roll-out of new Catchment Management Agencies (CMAs) provides opportunities for the
participation of citizens in catchment management, but also raised key questions about the nature,
place, functioning, autonomy, enforcement potential and mandates of Catchment Management
Forums (CMFs). The WRC project K5/2411 has undertaken an overview of forums and an inquiry into
their place in the process of Integrated Water Resource Management (IWRM). It is now creating a
space for the co-creation of responses to various revitalisation proposals by bringing together
current and future CMF participants, support officials and interested researchers, to the Forum of
Forums.

Forums are generally an important platform supported by local communities as a vehicle for
participation in integrated water resources management. Successful platforms for private sector
engagement have so far focussed on their needs (EG SWPN, Stellenbosch River Collaborative) and
not occupied the same forums. Whilst it is important to link the various communities of practice in
water stewardship, differentiated platforms have so far emerged for initial engagements and these
are likely to persist.

The IIMMS also serves the space described above. One such local citizen science project the
Mpophomeni Sanitation Education Project, a part of which is depicted in Figure 3.9. Amongst other
things this project monitors mainline sewage spills in the township 2km upstream of Midmar Dam
which is the main drinking water supply dam for the greater Pietermaritzburg and eThekwini areas,
which generate about 10% of South Africa’s GDP and house about 4 million people.

It is logical to assume that such sewage spills detract from the value of the water and monitoring,
reporting and repairing actions add to the value of the water. These spillages over an extended time
period have huge economic consequences for the future of Midmar Dam, if it begins to get large
algal blooms. So far financial flows from the large and wealthy direct beneficiaries for the services of
the monitoring agents (called Enviro-Champs) in the Mpophomeni Sanitation Education Project are
lacking. This is definitely one of the “blind spots” of which Scharmer (2009) speaks and the IIMMS is
designed to bring light to this blind spot and to feed data from these incidents into high level
awareness campaigns and modelling in accordance with Principle 2 of the 2014 National Water
Summit Declaration. The IIMMS design team worked closely with this project and related projects
that involve township residents and in particular the youth.
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Figure 3.9: Multi-organisational endeavour to monitor and report sanitation problems upstream of Midmar Dam

In August 2015, a knowledge transfer event was organised by WWF and Marks & Spencers which
involved the Emerging Leaders Programme which Marks & Spencers supports. It included four
Enviro-Champs who are engaged with Community Leaders of Prince Alfred Hamlet (near Ceres),
where they are experiencing similar issues to those in Mpophomeni and to which they are
responding so well. One of the key aspects of taking this work forward and to scale at many sites
around South Africa is web based support on Google Earth platforms to showcase these efforts and
connect them to similar activities country-wide. The Google Earth Outreach and “Making all voices
count” programmes are potential sources of grant funding to take the Mathuba WIKI and related
citizen science forward. Figures 3.10 and 3.11 below depict aspects of this work. The red arrow in
Figure 3.10 depicts where Midmar Dam is in relation to this sewage spill on a minor tributary flowing
into Midmar Dam.
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Athandwa Thusi {Enviro Champ No. 1)
checking out the spilling manhole in viewof Midmar Dam 23.4,2012

Figure 3.10: An Enviro-champ shows a spilling sewage manhole and the Google Earth image of the location of the
manhole is inset.
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Figure 3.11: Google Earth image of Mpophomeni township showing the location of the sewage manholes alongside
streams and with Midmar Dam just out of the picture to the North.
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The use of IT and especially the systems of cell phones, web sites, Google Earth and social media
applications have with the guidance of the NGOs mentioned in this report contributed to the
increasing recognition and funding of these activities by the Water Research Commission and the
WWEF- Nedbank Green Trust. The miniSASS and the Schools and Citizens River Health Programme,
depicted in Figure 3.12, are two of the most active in this space, with the miniSASS programme being
deployed at many sites around Southern Africa. Not only is the miniSASS programme contributing to
vital bio-monitoring information on streams but it is serving an excellent capacity building role which
could be the subject of a full report on its own. The strong links of these programmes with citizen
science is evidence of success on this criteria. Section 7.3 contains more on this subject and includes
links to the relevant websites to enable the reader to experience some of these aspects of the
[IMMS.

Some Local “Citizen Science” Case Studies

Schools and Citizens River Health Programme
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Figure 3.12: The miniSASS and the Schools & Citizens River Health Programme.

Links between the labcraft processes and “Making All Voices Count” is a key development in Citizen
Science and in multi-stakeholder efforts to create innovation and shared value. The IIMMS design is
influenced by the principles embodied in this development, which is brought to the internet and
offered free of charge by some of the world’s largest and leading development agencies.



labcraft

How innovation [abs cultivate change
through experimentation and collaboration

)

http://www.makingallvoicescount.ol how-innovation-labs-cultivate- e

Making All Voices Count is supported by :-

Scalln; upP + UK Department for | tional De

lop (DFID),

J/www.makingallvorcescount.org’ ¢ U.S. Agency for International Development (USAID),
+ Swedish International Develop: Cooperation Agency,

« Open Soclety Foundations (OSF)
« Omidyar Network (ON)
Is implemented by a consortium consisting of:-

« Hivos (lead organisation),
of Devol Susdies (1IDS)

Figure 3.13: Labcraft developed by the partners in “Making All Voices Count”.

3.6.2 Design Criteria for Information Co-Generation and Sharing

An extensive process of stakeholder engagement and literature review, plus the testing of some
prototypes, was pursued to arrive at the IIMMS design criteria. A set of criteria was derived and
these should ensure that the IIMMS can work in a dynamic yet complex, uncertain and emergent,
wicked problem space. This is a space that is affected by socio-ecological systems and particularly by
real and anticipated changes in ecological infrastructure. In addition the criteria have been
developed on a theoretical and practical base to ensure that the IIMMS continues to be relevant in
facilitating private sector engagement beyond the lifespan of the current project. The process to
arrive at, and the rationale for each of, the criteria are outlined in Figure 3.14.

In the design criteria phase of this project close attention was paid to the stakeholders motives for
change and their access to pathways of change, which requires awareness of their connectedness as
well as the potential rewards for engaging in collaborative actions. The IIMMS has shown thus far
that it addresses all of the aforementioned attention points. The engagement by 17 organisations, in
an early prototype of part of the IIMMS, is evidence of success in this area of the IIMMS design
criteria formulation, which followed the processes outlined below.
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NUMEROUS
FORMS OF
STAKEHOLDER
ENGAGEMENT

LITERATURE
ENGAGEMENT TO
ESTABLISH THE
THEORETICAL BASE FOR
THE IIMMS

FORMULATION OF

[IMMS DESIGN CRITERIA, J
DRAWING ON ENGAGEMENT &
35 YEARS OF EXTENSIVE AND

INTENSIVE EXPERIENCE IN
THIS SPACE

PROTOTYPING OF
ENGAGEMENT DRAWING
IN AND CAPACITATING 17

ORGANISATIONS ON ASPECTS
OF THE PROTOTYPE

IIMMS
SPECIFIC WORKSHOP 4
EMAIL AND FOLLOW UP WITH
STAKEHOLDERS ENGAGEMENT
WITH DESIGN
CRITERIA

Figure 3.14: Outline of the processes followed in producing the design criteria.

It is important to note the iterative, and stakeholder inclusive, nature of the processes.

3.6.3 Design of the Integrated Information Management and
Modelling Platform

The case has been made for an IIMMS to be designed that is appropriate for the complex and
emerging context of understanding the private sector financial flows that will inter alia support
ecological infrastructure in the uMngeni catchment. In this section each of the 20 design criteria that
was identified in the stakeholder intensive process outlined above are discussed along with progress
on the required prototyping of each element of the system as prescribed by the 20 Criteria.

Criterion 1. The IIMMS should strive to be relevant to stakeholders who are striving to follow the
core principles of the National Water Summit Declaration of 2 August 2014, particularly the
principle which states “Our decisions shall be informed by both the best available science, research
and technology, as well as real-life, local experiences”.
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A prototype of the system was developed along with clear instruction sets and examples of how the
process can be continued and expanded into the future beyond the life of the current project. The
best available scientific systems were utilised in this process and also the best available processes to
stimulate and record real-life local experience. To give effect to this strongly supported criterion the
IIMMS  development  (https://drive.qgoogle.com/file/d/0B30U751jof9Ed29DRnYwbIBjRmc/view)
provides sets of procedures and mechanisms to take stakeholder and citizen science supplied

information and link it into the evolving system of biophysical relationships and economic flows that
represents the catchment socio-ecological processes, which are the information foundations of any
market mechanism for water related ecological infrastructure.
(https://sites.qoogle.com/site/mathubawiki2014/home)

Criterion 2. The IIMMS should strive to take cognisance of, and align with, the emerging National
Integrated Water Information System (NIWIS) which is currently under development within the
Department of Water & Sanitation (DWS).

The IIMMS development has followed closely the technical lead provided by DHI  Water
Environment Health , South Africa (DHI ) who are contracted by the Department of Water and
Sanitation (DWS) to migrate existing DWS systems in the various directorates into an integrated
system to be known as the National Integrated Water Information System (NIWIS).
http://www.gov.za/speeches/dws-launch-national-integrated-water-information-system-niwis-17-

jul-2015-0000 and http://eadp.westerncape.qov.za/central-environmental-and-water-information-

portal/useful-links

DHI was commissioned to link data sources to the WWF-AWS standard website for South Africa.
AWS International Standard http://www.allianceforwaterstewardship.org/aws-standard-

system.html The Breede-Gouritz CMA is part ofthis initiative. The latter is arguably a logical multi-
stakeholder custodian of the web based system was developed by WWF . The AWS International
Standard calls for sites (who seek Water Stewardship Certification) to disclosed their water balance
(including quality) information to stakeholders in an accessible form. A number of the uMngeni
Ecological Infrastructure Partnership members are showing a keen interest in the AWS International
Standard and the Certification journey that this entails. The AWS is presently in multiple
conversations to create a water stewardship learning city based around the Msundusi catchment
which includes one of the UEIP pilot catchments the Baynespruit. This IMMS is increasingly forming
an integral part of that conversation. A large amount of relevant information for the IIMMS will
have to be disclosed and shared with stakeholders in the AWS Standards process. In addition to
information disclosure the AWS International Standard requires sites to proactively engage other
stakeholders to help them understand the water related systems in the catchment. The IIMMS
system is well positioned to be used in this regard as well.

It therefore makes good strategic sense to stay very close to the AWS Standards processes. The AWS
has a very close working relationship with the GIZ/DFID funded International Water Stewardship
Programme (IWaSP) https.//www.qiz.de/en/worldwide/27890.html which is partnering with a
number of large organisations in South and southern Africa. Furthermore, GIZ is a key member of
the Strategic Water Partners Network (SWPN). The SWPN has amongst its membership DWS; SALGA;
WRC; DBSA;GIZ; WWF; EWT all of whom are effectively members of the UEIP through various
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means either as funders (DBSA); WRC or bodies that house members in the UEIP eg. SALGA to which
the 3 local authorities in the UEIP are associate members. This all represents a growing convergence
around a common IIMMS and DWS is a key player in such a system. DHI is a key player in
developing components of such a system as it has been doing now with DWS for years. The UN
Sustainable Development Goals (SDGs) and particularly SDG 6 around water and sub goal 6.5
integrated water resources management will make the above all the more important to the IIMMS.
Important links that provide more information on the abovementioned elements of this part of the
research narrative are to be found at the sites below:

e NIWIS: http://niwis.dws.gov.za/

e Breede Gouriz CMA: http://breedegouritzcma.co.za/

e Strategic Water Partners Network:
http://nepadbusinessfoundation.org/index.php/research-and-knowledge/publications/254-
creating-shared-value-through-innovative-partnerships-strategic-water-partners-network-
south-africa

e WWEF - water stewardship web tool: hitps://aws.wwfsa.org.za/aws/home/

e UN SDGs: http://www.un.org/sustainabledevelopment/sustainable-development-goals/

Criterion 3. The IIMMS should strive to take cognisance of all present and emerging technologies
and the social practices using these technologies such as those being used and emerging in Citizen
Science. In terms of Citizen Science this is a specified part of the WWF led DBSA Green Fund
Project brief.

This prototype has received substantial contributions of information and development ideas and
support from (17 organisations), namely:

Wildlife and Environment Society of South Africa (WESSA)

Eco-Schools

GroundTruth and their miniSASS project in partnership with WESSA and which is funded by
the Water Research Commission;

Msunduzi Municipality

uMgeni Municipality;

4
5
6 uMgungundlovu District Municipality
7 Wildlands Conservation Trust

8 University of KwaZulu-Natal

9 Dusi uMngeni Conservation Trust (DUCT)

10 African Conservation Trust;

11 Msunduzi Innovation and Development Initiative (MIDI)
12 Umgeni Water

13 Department of Environment Affairs;

14 Msunduzi Catchment Management Forum (MCMF);

15 Durban Green Corridor.

16 ASA Global Engagement Programme

17 Mpophomeni Conservation Group (women in agric & conservation)
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Many of the links to the contributions to the IIMMS from these organisations can be found at the
following URL: https://sites.google.com/site/ueipstakeholderengagement/enhancing-citizen-science.
One of the pages at this link is depicted in Figure 3.15 below:

Citizen Stories ‘

Eco Champions RS : Clearing the river
B Mpophomeni EcoChampions ==

Taken by: WESSA Ecoschools (marketing@wessa.co.za

NGOs
WESSA

Duzi Umngeni Conservation
Drust - DUCT

B wildlands Conservation Trust

B Mathuba Schools & Gitizens
River Health Programme

B MIDI & uMgeni Water

Government Organisations
B uMsunduz Municipality

Enviro Clubs
B Injoloba Enviro Club
B Umthombo Enviro Club

Other Citizens stories and

Engagement Initiatives

B Imbali Organic Farming

Project

B Research Projects U Learners from S’godiphola Secondary School clearing the
uMngeni River of pollution, 29.488010S 30.237704E, Wate

B Harvest to Harvest Week 2013

Figure 3.15: Clearing the river in uMngeni with Ecoschools

Much work on populating this prototype has focused on the Baynespruit the Mthanzima
(Mpophomeni) catchments both of which are official prototype development catchments for the
UEIP. A significant part of the human capacity development has also taken place in this aspect of the
project mainly through post graduate students at UKZN and through active participation in a
Community of Practice related to Citizen Science which is led by WESSA and GroundTruth as part of
a WRC Project. Co-operation with the ASA Global Engagement Programme of GIZ http.//www.asa-
programm.de/english/home/ has also been fostered by this part of the IMMS and both parties have
benefitted substantially. Links to MiniSASS and GroundTruth on the Mathuba wiki can be found at
the following URL: https://sites.google.com/site/mathubaWIKI2014/forum/minisass

There is now positive potential for this Citizen Science aspect of the IIMMS to also be carried into a
joint WWF/ GIZ/ Woolworths/ Marks & Spencers/ Alliance for Water Stewardship (AWS) Project in
the Breede River Catchment, Western Cape. Also through the MoU between the above and including
the Breede-Gouritz CMA there is a strong possibility that this IMMS will start to be used by role
players in that Breede-Gouritz CMA in the same way that it is being used by role players in the
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uMngeni, which is part of the Mvoti to Umzimkulu WMA. This is a particularly interesting
development from another angle which is that the involvement of GIZ and the AWS in the Breede is
through a close joint working relationship between the International Water Stewardship Programme
(IWaSP) which in turn is funded through a joint United Kingdom Department for International
Development (DFID) and GIZ partnership. DFID in turn is a founder member and major sponsor of a
global project entitled Making All Voices Count (http://www.makingallvoicescount.org) which is a
Google Earth based citizens voices /citizen science form of approach to transparency, accountability
and good governance. The Citizen Science aspects of the IMMS therefore has distinct potential for
scaling up to not only the RSA but also SADC, which is something that should interest the
Development Bank of Southern Africa (DBSA) and other funders into the UEIP who have a de facto
mandate beyond our borders, inter alia through shared river basin agreements.

Criterion 4. The IIMMS design criteria should strive to take cognisance of international
developments in the design and use of such systems and here specifically Cloud Based Systems
and OpenMI must be considered.

The IIMMS is presently in the Cloud. The choice of a Web Based System, also known as “the Cloud,”
was not merely to facilitate access. It also addresses a fundamental challenge in any multi-
stakeholder co-operative effort and that is firewall protection on the private websites of the
stakeholder groups. The fact that in almost all sizeable organisations who may have contemplated
hosting a shared system, the human resources and the financial data are also stored on servers
inside the organisations firewall, has been one of the stumbling blocks to multi-organisational co-
operation over common, shared IIMMSs. There are now a number of service providers who offer
secure server space to host such endeavours as is contemplated with this IIMMS. As it happens DHI
has experience in running their systems in such settings. DHI was also a founder member of the
OpenMI design movement (www.OpenMl.org). This project has combined with DHI to plan the
placement of a prototype Water Resources Information System (WRIS) on an open server. DHI’s
Water Resources Information System (WRIS) software has been populated for the uMngeni, as far as
possible, by the IIMMS Project. This process has revealed resistance within the UEIP to share data
and information by placing it on this common platform. This has happened despite the fact that all
who have been approached are signatories to the MoU that gave rise to the UEIP. This resistance to
share, even public data and information, is something that needs to be addressed at future within
the UEIP and a better understanding of the caution and misgivings developed.

Criterion 5. The IIMMS design criteria should strive to embody technological & business case best
practice, in terms of both access and openness to the system and also security.

To meet this criterion it was decided to employ a system, which has a long history of development
and practice and is used world-wide, in business, government and civil society and which is
developed in a highly practical context and for which the business case is tested daily. There are
many reasons why the DHI suite of software was thoroughly explored to see if it met this need.
Some of these reasons have been mentioned in the criteria analyses above and some will be
analysed in the criteria below.
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DHI have arguably one of the best water related software sets in the world and the DHI software
covers a sizable portion of the needs of this IIMMS. Secondly, if large organisations are going to
invest meaningful amounts of time, effort and financial resources in populating the IMMS then they
will want to know that their investment is underpinned by an organisation with footprint, substance
and track record in business and software development and support, to carry that investment well
beyond 2020. The business reputation and gravitas of DHI is appropriate for the scale of the
problem. It is inappropriate to attempt to address a multi-billion Rand, complex challenge with
software that has a tiny and inappropriate development and support base, in addition to limited
capability for the tasks at hand.

Finally for this criterion it was decided that the Citizen Science related Google Earth Outreach based
platform mentioned earlier was to be used since it is a system that provides both access and
openness to the IIMMS and also security where appropriate. The details of how this was achieved
are presented later in this report. The KMLs can be stored privately on google drive, where they can
be protected by stakeholders. However, they can also be made available for public usage in the
Mathuba WIKI, by following this link:
https.//sites.google.com/site/mathubaWIKI2014/research/data-sources/mathuba-google-earth.

Criterion 6. The IIMMS design criteria should strive to factor in that although the IIMMS is an
emerging system of technological components it also has a governance and ownership persona;
identity and the de facto and de jure standing of a collective action product, which is continually
emerging and morphing to stay relevant.

This criteria stresses the point right from the outset of the design that this IMMS is de facto co-
owned as part of a collective. The reason for this is that if the stakeholders in the uMngeni do not
populate it with data and information and use it and interrogate the assumptions inherent and
changeable in it, to the point that they grow to trust it then it will not serve them adequately. For
the IIMMS to ultimately be considered a success this must be understood by the stakeholders and
the various technologies and related processes were chosen to reflect this requirement. The current
trend in the increased buy-in to the Citizen Science related Google Earth Outreach
https://www.google.co.za/earth/outreach/ platform mentioned earlier is an example of such buy-in.
Seventeen organisations operating in the uMngeni have contributed in a meaningful way to the
current standing of that system.

As with any collective action with common pool resources, there is a need for governance rules at
various levels to regulate the use and contributions to this IIMMS system. These rules are suggested
by the current project and are inherent in the way the IIMMS is set up. However, it needs to be
recognised that, by the very nature of the broader system into which it is being gifted at the end of
the project, that governance of the IIMMS is a matter for the collective to decide, on an ongoing
basis, for the lifespan of the IIMMS.

Current developments in creating ownership of information and sharing rights with collective action
for the IIMMS has been made possible through Google resources such as Google Spreadsheets and
resulting Keyhole Markup language Zipped (KMZ) which is a file extension for a place mark file used
by Google Earth, a compressed version of a KML, which can privately be stored in Google Drive and
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shared amongst chosen stakeholders. The Figure 3.16 below depicts how the spreadsheet of Geo-
located information can be personalised for a user of Google Earth Outreach. This virtual platform

can provide both security and openness.
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Figure 3.16: Depicts how the spreadsheet of Geo-located information can be personalised for a user of Google Earth

Outreach.

The spreadsheet allows for the creation of KML files as well for the place mark data. This KML file
can be shared between stakeholders either by email or from a password protected Google Drive.

Both these documents can be regularly updated and stored in this space. The diagram in Figure 3.17

below shows how sharing rights can be changed for any document that is stored in Google Drive.

Placing data in a public sharing space such as that of Google Maps enables experiences to be shared.

The website has privacy settings as shown in Figure 3.18. These enable access to data and editing

rights to be set through decisions by whatever governance process is set up for the IIMMS once

operational.
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Figure 3.17: Depicts how sharing rights can be changed for any document that is stored in Google Drive
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Figure 3.18: The website management screen for privacy settings.

Criterion 7. In view of the fact that the DBSA Green Fund WWEF led IIMMS design is being carried
out within the broader realm of the UEIP it needs to serve at the very least the needs of the 3
prototype case study sites chosen by the UEIP and these are the Palmiet catchment; the
Baynespruit catchment and the Mpophomeni catchment which are all urban.

Progress: There is currently much evidence that the Citizen Science related Google Earth Outreach
platform is progressing well in regard to this criterion. It remains for the rest of the appropriate
components to meet this criterion. The DHI suite of water related software embodies the SWMM
model which is one of the world leaders in urban water information and modelling systems. The
IIMMS design has therefore pursued options related to SWMM, within the DHI framework. The big
impact of urban settlements and justifies the urban criteria in the IIMMS. These impacts have been
negative in terms of the sanitation infrastructure, water quality, storm water ingress and sewage
spills. Mngeni Water reports regularly to the UEIP members regarding E. coli levels in the Msundusi
and its urban tributaries and these have been extremely high and continue to climb.

Criterion 8. The IIMMS should strive to have a strong GIS base in terms of its “look and feel” and
user interface. Therefore the relationship between elements of the recommended software and
the whole realm of GIS development and Google Earth platforms must be strong and proven.

Progress: The Citizen Science related Google Earth Outreach platform developed in this project is
doing well in regard to this criterion. It remains for the rest of the appropriate components to meet
this criterion. In this regard it must be noted that DHI is a longstanding development partner with
ESRI the developers of the Arc series of GIS products which are the de facto standard in the water
realm in South Africa. DHI is also moving towards free open source software to be imbedded in its
offerings. The DHI Water Resources Information System (WRIS) to which the IIMMS has been linked
is an example of this. The cost of having this software linked to the system is therefore lower and



thus increases the accessibility of organisations to this software. Both are significant factors in the
context of developing nations such as South Africa. In the prototype IIMMS development for this
project discussions are in progress for DHI to allow the project rent free space on its server and the
DHI Water Resources Information System (WRIS) software for a limited demonstration time of
several months. The WRIS is an information system for storing catchment station information such
as rainfall station data, water quality data time series information in formats that make it easily
imported to a modelling software eg .csv, xlsx, dfsO. The system is currently being populated with
data from the uMngeni as shown on the slides 20-28 of the series at this URL:
https://drive.google.com/file/d/0B30U751jof9Ed29DRnYwbIBjRmc/view

Criterion 9. The IIMMS will have a role to play in ongoing capacity building and research and
therefore the relationship between the various developers of software that forms components of
the IIMMS and the research and education community in the RSA needs to be strong. Here
particularly the links to Universities and national research organisations must be strong.

Progress: DHI has signed memoranda of understanding with almost all the Universities in the SADC
region and in which these Universities may use DHI software free of charge for research and
teaching. The WRC and the CSIR have also signed similar MoUs with DH . Prototypes of the IIMMS
are being developed on DHI software at the University of KwaZulu-Natal (UKZN) under one of these
MoUs. In August 2015 SANParks, DHI and Serious Games held a workshop for school children in the
Kruger National Park on the subject of water allocation role playing using serious games running DHI
simulation modelling. The video at the following URL-
https://plus.google.com/u/0/114329681197641337375/posts/6jfvTob30(j presents the story of this
capacity building development, which could be replicated in the uMngeni and other catchments if
supported .

In August 2015 DHI -SA sent out a questionnaire to all the Universities in SADC who had MoUs with
them. The response below was from one top University, the questions are in blue and replies in
black:
1. “Has the MOU been used over the past few years?” (i.e. what is the trend - more/less/same)
Due to increasing numbers of students, the MOU is being more heavily utilized now than in
the past. There are presently as many as 140 final year (undergraduate) Civil Engineering
students and about 60 MEng and PhD students in the Water field.

STUDENT EXPOSURE: Focus on the students using the software in 2015
2. Undergrad: Which software packages are used and how and by how many students?
MIKE 11 is used to train undergraduate students. There are currently 140 undergraduate
final year students at US. The M11 package is used by the final year students in the module:
Hydraulic Engineering for a period of about 3 weeks. The software is used in tutorials and
even in the exam. Approximately 50 final year students will use M11 for their final year
design project. 5 to 10 students/a also use DHI software in their final year research project.

3. Honours: n/a, as honours is included in the Engineering undergraduate degree.
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4. MSc: Which software packages are used and how and by how many students?
M11, M21, M21c, M3, M-HYDRO and West. Since 2012, 15 students have used the software in their
theses. In 2015 four (4) MEng students are using the software (1 for coastal, 1 hydraulic, 1 water
quality and 1 hydrology). Please refer to the enclosed list of students who completed their MEng and
PhD studies and used DHI software (Appendix A). Most of the students are now working in SA as |
have indicated in the list where we know of their whereabouts.

5. PhD: Which software packages are used and how and by how many students?
3 PHD students. Students used M11 (water quality/hydrodynamics) and Mike21C (sediment). See
enclosed list of students who completed studies during MOU period. Typically the PhD students use
Mike 11, Mike21 or Mike21C”

Source DHI -SA Questionnaire 2015 (The full response statistics from all Universities in the
SADC region would be available from DHI -SA on request.)

Criterion 10. The business track record and stability underpinning the developers of the various
components of the emerging IIMMS must be good. This design criterion is necessary because, in
the case of the WWF led DBSA Green Fund project in particular but also other projects in the UEIP
there is the strong implicit notion that the costs sunk into populating and building human capacity
to be proficient in the use of the IMMS will be supported beyond the life of the research projects.

This criteria will become increasingly important as large corporates and particularly the financial
services industry invest more and more in populating and using the IIMMS. Already the UEIP consists
of 236 organisations and there are probably as many more outside the UEIP that will have an
ongoing interest in collective action IIMMS’s being developed in the uMngeni catchment. There are
at least 40 current projects related to water and or ecological infrastructure in the uMngeni.

Progress: The action to be taken following the UEIP Stakeholder workshops endorsement of this
criterion is that DHI software will be chosen to underpin some of the developments in the IIMMS.
The rationale for this choice is that DHI software meets the above criteria well. The size, world-wide
footprint, partnerships with leading software houses and the fact that DHI was a foundation partner
in the OpenMI movement is testimony to the strength, respect for and potential longevity of the DHI
systems. In addition DHI software is currently used by prominent groups in the uMngeni including
uMngeni Water and 3 groups within the UKZN as well as DWS through the NIWIS.

Criterion 11. The IIMMS must strive to use currently available and accessible software systems,
where appropriate. The following design criterion is somewhat paradoxical but nevertheless
central to the understanding of how a truly useful and durable IIMMS is likely to emerge, to serve
stakeholders in what is widely acknowledged as a wicked OR messy problem. Prototypes of the
IIMMS must be able to be constructed immediately and used to build insight and confidence in the
emerging IIMMS and also to inform its development pathways.

Progress: The theory of change, explained in various parts of this report, Theory U, shows the
imperative for developing prototype systems. The whole systems and Theory U based approaches of
Scharmer are particularly clear on the merits of prototypes. The WWF is following Scharmer’s Theory
U in some of its endeavours world-wide to influence change. The use by stakeholders of these
prototypes starts to help them to collectively build deeper understanding of the dynamic



complexities in the real and simulated world systems. So it does not matter whether the data is
being disclosed by role players or not, if one thinks that there is a meaningful relationship at play
between 2 entities then a link and some first guess at a flow is made. As the characterisation of the
stocks and flows of water, finance, eco-system services within, into and out of the catchment starts
to take shape so too does the dialogue around these matters and the system grows and starts
illuminating itself. A key part of such systems understanding approaches is the "surfacing of
assumptions". Such surfacing is imperative because people’s assumptions guide their actions and
their actions then become very much part of the system. The need to “numerically ground” these
assumptions (albeit with a simple 1 to 5 Likert scale) is a key to advancing the conversations and
reducing the propensity for emotive hyperbole to mislead thinking. The work on virtual systemic
inquiry by Bellinger (see https://www.youtube.com/watch?v=YE1Tx7Dm8MQ) and Scharmer (2009)
as highlighted in Dent (2012) is particularly relevant in this regard.

Criterion 12. The IIMMS should strive to serve detailed Monitoring & Evaluation of ecological
functioning (eg. Links to mini-SASS) and ecological infrastructure so that small but consistent
positive actions can be monitored and rewarded accurately and timeously with low transaction
costs made possible inter alia by links to Citizen Science endeavours.

Progress: Feedback is an essential part of any learning. Monitoring is a crucial element of feedback
and evaluation is imperative for learning. This criterion is also strongly linked to one of the
foundational principles that were agreed on at the National Water Summit (Aug 2014) and that is
the need to connect top level science with local level endeavours. This criterion also gives effect to
the imperative contained in the terms of reference of this project and that is to employ Citizen
Science in the IIMMS. The Prototype that is the Mathuba WIKI is testimony to the success of action
to meet this design criterion. Low transaction costs of sharing information, be it verbal or digital, is a
universally recognized imperative for affordable effective co-ordination, synergies and integration.

Criterion 13. The IMMS design must strive to have a future “growth and use” path which is solidly
grounded in institutional capacity, science, user groups and is taken seriously by the CMA
stakeholders (many of whom are also UEIP stakeholders) as a focal point for contributions of third
party software.

Progress: Almost all of the arguments made to support the stakeholder agreed design criteria
support this criterion. Due to the critical importance of this criterion it was deemed necessary to
state it explicitly. Without this criterion being met it is highly likely that the IMMS will not function
and grow beyond 2015 and as such it would not have fulfilled the stipulation that it must strive to
ensure sustainability. It is significant to note that a major project in the 5™ EU Water Framework
(Ison et al 2004) that was designed to inform social learning for the integrated management of water
(SLIM), as it was known, reported that the authors found it very useful to think of sustainability as an
emergent property of stakeholder interaction. This latter point is a theme that is echoed very
strongly by many authors on the theory of change in this report. Evidence is presented at many
places elsewhere in this report to show why many of the criteria are effectively also focused on the
goal inherent in this criterion.



Criterion 14. The IIMMS must strive to leverage economies of scale in most areas of its use and
especially at the CMA level. These economies feed back into all institutions (state, para-state &
private) that feed CMAs with information. The UEIP will be a significant source of information and
knowledge for the CMA.

Progress: The flexible and open style of the IIMMS design which is emerging from the engagement
processes around the agreed criteria lends itself to preserving sunk costs and that in itself is a major
contributor to the economics of such information systems. Secondly, when the strategic narrative
surrounding the design criteria is taken as a whole it is evident that the rationale for focusing
collective action around the principles and practices that have emerged as recommendations out of
the wider stakeholder engagement is compelling. Stakeholder’s working together on a common and
open system that simultaneously provides space for innovation, the controls for connection and
creates economies of scale. There are countless examples in the IT world of such strategic modus
operandi. The internet, Linux and the universal serial bus (USB) are perhaps the most well-known
examples as are the VISA and Mastercard phenomena in the world of business. The economies of
scale and low transaction costs that these create are well known.

Criterion 15. The IIMMS must strive to be suitable for use at a variety of spatial and temporal
scales and be able to integrate terrestrial and in-stream processes incorporating water quality and
quantity.

Progress: A glance at the projects in the UEIP and also the fact that risks, solutions, eco-systems and
flows of water, finance and eco-system goods and services are to be found at a range of scales, all of
which need to be integrated. The stakeholder workshop endorsed this criterion, strongly. The Mike
powered by DHI suite of models that would be seamlessly invoked in this IMMS are well suited to
serve  this  criterion.  https://www.mikepoweredbyDHI.com/products/mike-11/water-quality
https://www.mikepoweredbyDHI.com/products/eco-lab

Criterion 16. The IIMMS must strive to have the capability to link seamlessly to inputs and outputs
to freshwater and waste water treatment plants (Blue Drop & Green Drop) and all other forms of
point source inputs eg. surcharging sewer mains; storm water inlets & outlets.

Progress: This criterion received the strongest endorsement by the stakeholder workshop. It is also
likely to find the strongest endorsement at many other fora as key strategic endeavours by, amongst
others, the SWPN, indicate. In all three prototype catchments within the UEIP the above are key

areas of concern. The DHI systems employ the SWMM
http://releasenotes.DHIgroup.com/2014/MIKEURBANrelinf.htm for urban situations that could
address the above. This in addition to the WEST system

https.//www.mikepoweredbyDHI.com/products/west for waste water treatment plants, which is
used extensively by the Pollution Research Group, Chemical Engineering at UKZN, who are active
members of the UEIP in their close association with the eThekwini Metro.

Criterion 17. The IIMMS must strive to be an on-line tool that enables collective action.

Progress: This criterion was also very strongly endorsed at the Stakeholder workshop. On-
line/cloud/web-based systems are now possible and the expertise and software required to set up
genuine, multi-stakeholder, collective action supporting systems, is now available.
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https://sites.google.com/site/ueipstakeholderengagement/system/app/pages/search?scope=search-
site&q=collective+

Criterion 18. The IIMMS must strive to be of use to individuals, farmers and organisations
(members of UEIP) who use and care about water in the Umgeni catchment.

Progress: This criterion speaks to access and functionality. It is essential that the IIMMS should have
an easily accessible dashboard on critical actions that enables non-scientific stakeholders to act as
part of the collective. However, this does not imply that the system must be bounded by unrealistic
constraints such that the IMMS must take no more than 5 minutes to learn and that the [IMMS -
must be able to be fully understood and used productively in its entirety by one person. Just as the
modern world finds airplanes, banks and hospitals of use they must be staffed by people who know
what they are doing. In most cases real usefulness beyond shop window type browsing is really only
possible with the help of skilled interlocutors. One of the deep seated mental blocks, that has
persisted for decades and reflects a certain hubris in the realm of water, is that such skilled people
are not needed in water and so called managers can metaphorically speaking “fly their own
passenger planes; run their own banks and execute their own complex medical procedures....and
learn all this in 5 minutes”.
https://sites.google.com/site/ueipstakeholderengagement/projects-and-engagements

The intellectual property (IP) arguments that are bound to arise in connection with the IIMMS are
probably going to present the biggest danger to this agreed criterion from being met. The notions of
IP and possessiveness that surround information in the water space are well known for their
crippling effect on integrated water resources management (IWRM). It may take something as
powerful as SDG6 on water and especially its emphasis on IWRM to transcend this grand folly that is
gripping the water realm in South Africa.

Criterion 19. The IIMMS must strive to support action by the users to protect and restore
ecological infrastructure and water resources.

Progress: This criterion means that the value of ecologically wise actions on a small scale by users
must be able to be quantified in some way and linked into a system that can estimate the value to
the whole of these localised actions. Only then can a just reward be paid for these actions. The
system must be able to trace the impact of these small actions and that requires models. Once the
value of the actions, to the whole system have been quantified, all that remains is to monitor these
localised actions in a timely, accurate and credible manner and reward the executor of these actions,
quickly, appropriately and with very low transaction cost. The IIMMS must be designed to facilitate
the above. https://sites.google.com/site/ueipstakeholderengagement/enhancing-citizen-science
https.//sites.google.com/site/mathubaWIKI2014/forum/in-need-to-repair

Criterion 20. The IIMMS must strive to show the following:

Criterion 20.1. Who is part of collective action and water stewardship.

Progress: The Mathuba WIKI is the connecting space for much collective action activity amongst the
UEIP Partners and other stakeholders. If they do not connect directly then links are provided to their
websites, contact persons and what they are doing in the UEIP. In essence all the activities reflected


https://sites.google.com/site/ueipstakeholderengagement/system/app/pages/search?scope=search-site&q=collective+
https://sites.google.com/site/ueipstakeholderengagement/system/app/pages/search?scope=search-site&q=collective+
https://sites.google.com/site/ueipstakeholderengagement/projects-and-engagements
https://sites.google.com/site/ueipstakeholderengagement/enhancing-citizen-science
https://sites.google.com/site/mathubawiki2014/forum/in-need-to-repair

on the Mathuba WIKI, with its numerous hyperlinks are water stewardship in their nature. For
example, the Mathuba Schools & Citizens River Health Programme, which is described in the
Mathuba Mentors Manual.

https.//drive.google.com/file/d/0B30U751jof9Ea0Zma3Z60DBIleEU/view which in turn is linked to
Mathuba Citizen’s Stories Page https://sites.google.com/site/mathubaWIKI2014/story-index

Criterion 20.2. Key issues that will stimulate collective action — outputs from other systems.

Progress: The IIMMS shows the following key issues in which the theory of change is that these

activities will lead to the emergence of real change and will lessen systemic risk and improve socio-
ecological infrastructure. (https://sites.google.com/site/mathubaWIKI2014/home). The Mathuba
WIKI forms the overall platform which makes these links possible and provides control and

connectivity whilst at the same time the space to co-innovate, co-operate and co-learn. An example
of the connections and growth of these ideas is the Mpophomeni Enviro-Champs working visit to
Prince Alfred Hamlet near Ceres on a WWF / Marks & Spencers sponsored community engagement
event. These 2 groups can in future use the Mathuba WIKI platform and Google Earth Outreach to
stay in touch and share their work.

Criterion 20.3. What people and organisations can do together.

Progress: In the Mathuba Google Earth platform there are hundreds of small case studies and
Iceberg Format stories which show what people are doing with respect to collective action in the
catchment. These form both an information repository and an inspiration base and perform a vital
task of mapping many activities to reveal an emerging picture of hope and direction. For example
the water harvesting work that has been done by GIZ Exchange Students on the ASA Global
Engagement Programme, URLs:
https://sites.google.com/site/mathubaWIKI2014/story-index/harvest-to-harvest

Water harvesting knowledge resource: http.//www.rainwaterharvesting.org/ Water Harvesting
Discussion Forum: https://sites.google.com/site/mathubaWIKI2014/forum/gardening

Criterion 20.4. Feedback on the action (e.g. What happened to River Health/E.coli levels/etc).

Progress: The Mathuba WIKI now has links to the following:

e Steve Terry’s uMngeni Water E. coliE. coli monitoring in the Umsundusi & tributaries & what
the Mathuba group has made of it on Google Earth
https.//sites.google.com/site/mathubaWIKI2014/research/data-sources/E. coliE. coli

e  Mpophomeni Enviro-Champs Project
https://sites.google.com/site/mathubaWIKI2014/system/app/pages/search?scope=search-
site&q=Mpophomeni and
https.//sites.google.com/site/mathubaWIKI2014/forum/workshops-education

e Shiyabizali — Howick Waste Water Treatment Works project involving the clarity tube for
measuring Total Suspended Solids

e  DUCT project follow on from Eco-Champs
https.//sites.google.com/site/mathubaWIKI2014/story-index

e Mathuba Citizens stories https.//sites.google.com/site/mathubaWIKI2014/story-index
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e miniSASS — stories https://sites.google.com/site/mathubaWIKI2014/forum/minisass and
http://www.minisass.org/en/

e UKZN Environmental Science Honours projects

e UKZN Environmental Science Masters projects

e Save Midmar Project https.//sites.google.com/site/mathubaWIKI2014/project-
updates/groupsjoinforcestosavemidmardam

e Palmiet Project https.//sites.google.com/site/ueipstakeholderengagement/projects-and-
engagements/palmietrehabilitationproject

e Baynespruit Project https://sites.google.com/site/mathubaWIKI2014/project-
updates/baynespruitrehabilitationproject

e Feedback to Msundusi Catchment Management Forum which has adopted the Mathuba
WIKI as a feedback mechanism.

Criterion 20.5. Alliance for Water Stewardship — standard and on-line support tool information.
http://www.allianceforwaterstewardship.org/

Progress: A close working relationship has been established with the AWS related approaches in the
WWF/GIZ/Woolworths/Marks & Spencers/AWS led partnership working in the Breede Gouritz CMA
area. WWF developed a web based tool (https://aws.wwfsa.org.za/aws/home/)  to make linkage
with the AWS Standard easier for farmers and other stakeholders in the above project. The IIMMS
has a link to this tool. It is recommended that whoever takes over custodianship of the IMMS should
follow these developments very closely as they hold huge potential for helping to upscale
developments in the UEIP.

Criterion 20.6. Mini-SASS information http://www.minisass.org/en/
Progress: The Mathuba WIKI system is full of link to the minSASS website and Google Earth screen

grabs of miniSASS activities.

Criterion 20.7. Green & Blue Drop information http://www.talbot.co.za/laboratories/blue-drop-
green-drop/

Progress: Idea is to place a question mark above every municipal WTW (Blue Drop) or WWTW
(Green Drop) and link the flag to the Blue or Green Drop Report for that site and to pose the
guestion as to the sites performance. The idea is to enable the general public to be informed and to
start asking legitimate questions.

Criterion 20.8. Water Risk Filter information http://waterriskfilter.panda.org
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Table 3.3: South African locally identified data sources for Water Risk Filter

UNAVAILABILITY
RISK CATEGORY RISK INDICATOR SOURCE REASON
1 Annual average monthly blue All Towns, supplemented AVAILABLE
water scarcity in this river with WARMS and WR2005
basin
2 Number of months per year All Towns, supplemented AVAILABLE
water scarcity exceding 100% with WARMS and WR2005
in this river basin
3 Blue water scarcity in the All Towns, supplemented AVAILABLE
month in which blue water with WARMS and WR2005
scarcity is the highest in this
river basin
Groundwater overabstraction NIWIS AVAILABLE
5 Forecasted impact of climate STILL INVESTIGATING
change
6 Estimated occurrence of Villhoth et al 2013 AVAILABLE
droughts
7 Estimated occurrence of Stormflow greater than AVAILABLE
floods 2mm, South african atlas
of climatology and
agrohydrology

8 General situation of water PES AVAILABLE
pollution around the facility

9 Threat to freshwater NFEPA AVAILABLE
biodiversity threat around
the facility

9a WWF priority basin NFEPA AVAILABLE

10 Vulnerability of water National Biodiversity AVAILABLE
ecosystems in the country Assessment

11 Access to safe drinking water Census 2011 AVAILABLE

(% of population)

12 Access to improved Census 2011 AVAILABLE
sanitation (% of population)

13 Dependency on hydropower NO NATIONAL DATA

14 Water strategy of local, Areas with All Town AVAILABLE
national and upstream Studies complete
governments, including
drought and flood

management plans where
appropriate

15 Sophistication and clarity of N/A Not Required. Legal
water related legal Framework very good
framework for all of South Africa
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UNAVAILABILITY

RISK CATEGORY RISK INDICATOR SOURCE REASON
16 Enforcement of water related Blue and green drop AVAILABLE
legal framework indicators (NIWIS)
17 Official forum or platform in All the established CMA's AVAILABLE
which stakeholders come
together to discuss water-
related issues of the basin
REPUTATIONAL RISK
18 Cultural and/or religious Free flowing rivers, Ramsar NO DATA
importance of local water sites?
sources
19 Exposure of this country to MuSSA AVAILABLE
local/national media
coverage reporting on
criticizing on possible water
issues
20 Exposure of this country to MuSSA AVAILABLE

global media coverage
reporting on criticizing on
possible water issues

Progress: A start has been made on the task to place a question mark above every site and place the
diagram below (Figure 3.19) and a link to the WWF-Water Risk Filter website. The idea is to enable
the general public to be informed and to start asking legitimate questions.
https://sites.google.com/site/mathubaWIKI2014/organisations-at-work#TOC The-Water-Risk-Filter:
WWEF

Risk is a common language for finance, business, infrastructure and ecosystems. Better quantifying
water risk motivates the private sector to take specific actions to mitigate the risk and act
collectively, particularly when is enabled by a credible convener (such as the UEIP). WWF-
International’s water risk filter (WRF) www.waterriskfilter.panda.org has been a useful tool to
engage business and finance on assessing and comparing water risks and directing responsive action.
The tool is currently a global tool using global datasets to calculate relative water risk in different
regions.

During this project WWEF-SA, with DHI and the CSIR assessed national data sets that could be used to
develop an embedded South African national water risk filter within the global tool. The resolution
of the RSA tool is at a quaternary, rather than primary, catchment scale and uses nationally derived
datasets, mainly from DWS and the WRC. The table in appendix 6 shows the data sets that have
been selected to be incorporated into the RSA-WRF. These data sets are currently (November, 2015)
being incorporated into the global tool by WWF-International. Whilst this tool will be available
nationally, WWF-SA will be piloting its application in the uMngeni catchment with the UEIP.
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Figure 3.19: A schematic of some of the WWF Water Risk Filter requirements

Criterion 20.9. Water Action Hub information https://wateractionhub.org/

Progress: Plan to Register the Mathuba WIKI on the Water Action Hub when the Project Final Report
has been accepted.

Discussions have been held with the following in which the Mathuba WIKI work has been presented
with a view to starting future up-scaling pathways and links:

e the African leader for the 2030 Water Resources Group (2030WRG) of the World Economic
Forum. http://www.weforum.org/reports/water-resources-group-background-impact-and-
way-forward. This is the group that first convened the Strategic Water Partners Network
(SWPN) in South Africa;

e the Southern African leader for the Global Water Partnership (GWP); www.gwp.org/
http://www.gwp.org/gwp-in-action/Southern-Africa/

e the South African leader of the International Water Stewardship Programme (IWaSP)
https://www.giz.de/en/worldwide/27890.html|

e the leaders of the RESILIM Programme http://www.award.org.za/project/resilience-in-the-
limpopo-basin
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3.7 Recommendations for On-Going Support for Private Sector
Engagement.

It has been established that a cloud-based, open source (non-proprietry) platform to enable
universal access and information sharing for UIEP is optimal. The IIMMS has been designed and
developed in a context that seeks to deepen understanding of water valuation risk and stewardship
and address the criteria discussed with stakeholders. A context that supports Water Stewardship,
including the Alliance for Water Stewardship International Standard (AWS, 2014) will be useful for
the UEIP, given the level of global institutional support invested in this objective measure of better
production practice and collective action. Water stewardship also serves a co-generation process for
knowledge and information on private sector engagement to support and restore ecological
infrastructure, guided by Theory U and citizen science principles of engagement, modelling (testing)
and learning.

The IIMMS platform with be handed over to the SANBI-WWF supported UEIP coordinator. Further
inclusion of specialist models has been recommended and will be led by the coordinator in
consultation with the existing UEIP members and the newly forming CMA, which is a logical future
partner in the engagement of business.

As part of this discussion it is instructive to map progress in the IMMS development onto the seven
principles for building resilience in social-ecological systems, as articulated by the Stockholm
Resilience Alliance (2015).

PRINCIPLE 1: Maintain diversity and redundancy: Systems with many different components (e.g
species, actors or sources of knowledge) are generally more resilient than systems with few
components. Redundancy provides ‘insurance’ within a system by allowing some components to
compensate for the loss or failure of others. Redundancy is even more valuable if the components
providing the redundancy also react differently to change and disturbance (response diversity).”
Stockholm Resilience Alliance (2015).

The IIMMS is designed and populated to accommodate this diversity and redundancy and at the
same time does not allow the redundancy and diversity to hamper speed, cost or clarity on the part
of the users. The overarching, internet based WIKI structure is a key element in facilitating
conformity with this principle and in contributing to refinement of collective action to support
engagement of the private sector in ecological infrastructure development.

PRINCIPLE 2: Manage connectivity: Connectivity can both enhance and reduce the resilience of
social-ecological systems and the ecosystem services they produce. Well-connected systems can
overcome and recover from disturbances more quickly, but overly connected systems may lead to the
rapid spread of disturbances across the entire system so that all components of the system are
impacted.” Stockholm Resilience Alliance (2015).

The IIMMS design is based on high levels of connectivity that enhance response speeds but also
sufficient institutional dispersion to enable negative disturbances to be checked.



PRINCIPLE 3: Manage slow variables and feed backs: In a rapidly changing world, managing slow
variables and feedbacks is often crucial to keep social-ecological systems “configured” and
functioning in ways that produce essential ecosystem services. If these systems shift into a different
configuration or regime, it can be extremely difficult to reverse.” Stockholm Resilience Alliance
(2015).

The need to facilitate feedback is at the very heart of the IIMMS design. A slow variable in the case
of the IIMMS is the uptake of such a system. Uptake does not happen overnight and yet in the 18
months of this project we have seen the slow increase in contributions to Mathuba WIKI and now
the number stands at 17 different institutions that have contributed to its development.

PRINCIPLE 4: Foster complex adaptive systems (CAS) thinking: Although CAS thinking does not
directly enhance the resilience of a system, acknowledging that social-ecological systems are based
on a complex and unpredictable web of connections and interdependencies is the first step towards
management actions that can foster resilience.” Stockholm Resilience Alliance (2015).

The IIMMS in its design and evolution mirrors a complex adaptive system that emerges from the
interaction of stakeholders. The design of the IIMMS is able to accommodate the proportions of
control at critical points in the system and to leave open spaces for innovations that then connect
back to the whole system of connections and interdependencies, both technical and social.

PRINCIPLE 5: Encourage learning: Learning and experimentation through adaptive and collaborative
management is an important mechanism for building resilience in social-ecological systems. It
ensures that different types and sources of knowledge are valued and considered when developing
solutions, and leads to greater willingness to experiment and take risks”. Stockholm Resilience
Alliance (2015).

The IIMMS takes strong cognisance of this principle in its design, which to some may look like a
“hodge potch”. This is not the case as the one golden rule for the acceptance of any component of
the IIMMS is that it must connect to the system. The IMMS is specifically designed to value different
types and sources of knowledge. In terms of learning the IIMMS has been developed in an
environment of continuous learning and growing which in turn builds the system. There are certain
aspects of the IIMMS development which are “procedural” in nature and these form the overarching
framework, for example adherence to the design criteria. However, with these in place the
developers have sufficient faith in the complex adaptive social learning processes inherent in the
multi-stakeholder interaction to generate the creative co-learning that has grown the system.

PRINCIPLE 6: Broaden participation: Broad and well-functioning participation can build trust, create
a shared understanding and uncover perspectives that may not be acquired through more traditional
scientific processes”. Stockholm Resilience Alliance (2015).

Broadening participation is a key aim of the [IMMS, both in its design, construction and use. The
Theory U approach explains the theoretical underpinnings for the processes used and which were
specifically designed to build trust and create a shared understanding which has helped to prepare a
nourishing environment for the presentation of multiple perspectives which are bound to arise when



36 organisations are working on water, financial flows and ecosystems and related themes in one
catchment.

PRINCIPLE 7: Promote polycentric governance systems: Collaboration across institutions and scales
improves connectivity and learning across scales and cultures. Well-connected governance structures
can swiftly deal with change and disturbance because they are addressed by the right people at the
right time”. Stockholm Resilience Alliance (2015).

This principle has been central to every aspect of the IMMS design and it is one of the many reasons
why the IIMMS is designed to work in the internet cloud and not off a server at any institution. There
are constant calls for new forms of institution to meet the demands of water related management,
but what is often not made clear in these calls is that these polycentric governance systems need
large amounts of low transaction cost interchange of information which requires different types of
information systems. The internet; Google; WIKIs; VISA and Mastercard; Facbook and countless
other polycentric activity are testimony to the effectiveness of such systems.

Woodhill (2010) writing in Blackmore (2010) on the subjects of sustainability , social learning and
the democratic imperative, drawing lessons from the Australian Land Care Movement provides
much for reflection to conclude this report. The IMMS makes a distinct contribution to serving the
reflexive spaces of which Woodhill speaks.

“This chapter introduces the themes of the risk society and reflexive modernization as a perspective
that can help explain why modern institutions are structurally biased against the ideals of sustainable
development. This provides a brief political economic context for then outlining a perspective on
social learning that gives particular attention to questions of how to facilitate the design of
institutions more supportive of sustainable development.” Woodhill (2010; p 57)

The IIMMS supports the reflexive social learning in a risk filled society that urgently needs to
facilitate market mechanism to financially support ecological infrastructure.

“The themes of the future, which are now on every-one’s lips, have not originated from the
foresightedness of the rulers or from the struggle in parliament — and certainly not from the
cathedrals of power in business, science and the state. They have been put on the social agenda
against the concentrated resistance of this institutional ignorance by entangled, moralizing groups
and splinter groups fighting each other over the proper way, split and plagued by doubts. Sub-
politics has won a quite improbable thematic victory” Source Beck, 1994. P 19 In Woodhill (2010; p
57)

The IIMMS provides an IT base to facilitate a similar large scale transformation in the socio-technical
space that supports and facilitates ecological infrastructure focused market mechanisms.

“Started in the mid 1980’s, Australian Landcare now involves some 4 000 local level groups working
to overcome land degradation.” Woodhill (2010; p 57)

“However, the harsh reality is that these (local level , incl. landcare) approaches are not leading to
the scale of on-ground change necessary to overcome land degradation and achieve widespread
ecological sustainable land use. Farmers have been furnished with neither the resources nor the



incentives to make the changes or to take the risks, that achieving sustainable agriculture demands”.
Woodhill (2010; p 58)

These findings by Woodhill are a strong endorsement of the 2014 National Water Summit Principle
that seeks to connect high level and local level actions. The IIMMs has support for this 2014 National
Water Summit Principle as one of its core criteria.

“The problem of unsustainable land use continues largely unabated, despite these current initiatives,
| argue because of a lack of attention to the deeper structural causes of the problem.” Woodhill
(2010; p 58)

“.. deeper structural causes of the problem are embedded in the dominant scientific, political,
economic and normative institutions of modern industrial society.” Woodhill (2010; p 58)

It is interesting to reflect on whether the United Nations Millenium Development Goals (MDGs) and
now the Sustainable Development Goals (SDGs) are responses to these deep structural causes of
which Woodhill writes. The [IMMS is a particularly appropriate system to help address the
Integrated Water Resources Management (IWRM) sub-goal of SDG 6 on water.

“Everywhere in the world, environment and development work that focuses on local level
participation and empowerment eventually runs up against constraints that have to do with broader
scale institutional arrangements. These constraints, for example range from a global economic
system that does not adequately value natural capital to dwindling investment in public services,
inequitable land and resource tenure, institutionalized corruption and the inability of global
governance mechanisms to keep pace with the ramifications of globalization. Recognition of this
situation has led to a growing focus on the institutional aspects of environment and development
work.” Woodhill (2010; p 58).

The UEIP is one example of this. The Strategic Water Partners Network; the Alliance for Water
Stewardship; the 2030 Water Resources Group of the World Economic Forum and the “Making All
Voices Count” Programme of DFID-USAID-SIDA-Open Society Foundation are others. The IIMMS
contributes to all these.

“After a decade of experience with such “localist” approaches, there is now a rapidly growing
realization that much wider forces are at play that hinder the resolution of many environment and
development problems solely via the local level. Ultimately, if the often remarkable efforts of local
communities are not supported by broader scale institutional change, such efforts end up being in
vain. In response environment and development work can be seen as entering a new ‘institutional
era’. The sociology of community action of the ‘localist era’ now needs to be complemented by
political economic insights and theory of co-ordinated action at meso- and macro-scales” Woodhill
(2010; p 59).

The IIMMS contributes to making and sustaining the complementary micro, meso and macro scale
linkages for co-ordinated action of which Woodhill (2010), speaks. This is the rich tapestry,
incomplete but useful and inviting of engagement that the IIMMS has reached at this stage of its
evolution. One would hope that the process that generated it gets further support in coming years.



4 FINANCE MECHANISMS FOR ECOLOGICAL
INFRASTRUCTURE

4.1 Introduction

South Africa’s Water Act (1998) has been internationally celebrated for recognising the natural
environment as having legal rights to water, and the importance of protecting an “ecological
reserve” to enable hydrological systems to continue to serve society. In spite of this recognition, a
series of development pressures and institutional failures has seen an under-investment in water
catchments in South Africa, resulting in their progressive degradation. The result has been a suite of
water risks and new cost-burdens. Current investment is exposed to these risks, is complicit in their
genesis and is under-investing in the types of natural environments that could mitigate them.

The reasons for investment patterns failing to impute the full costs of the natural environment are
well documented. Private finance is not easily drawn to public goods, with complex risk profiles, low
yields and long-term paybacks. Public finance, in turn, typically feels there are more pressing
priorities for which “deliverables” are more easily established and attained (Jacobs, 1991).

Mark Carney, Governor of the Exchequer in the United Kingdom “We don’t need an army of actuaries to
tell us that the catastrophic impacts [of environmental degradation and climate change] will be felt
beyond the traditional horizons of ... governments, businesses and most investors” (2015).

As global finance begins to mobilise within the African continent, the S40 billion that is currently
invested annually needs to find means of supporting public goods and systemic needs, not simply
up-market real-estate and shopping malls, if urbanisation is to be accompanied by development
(Cartwright, 2015).

Environmental costs are real costs and if ignored they inevitably impose themselves on households,
businesses and government and undermine development. They do this via concatenated physical
risks linked to droughts, floods and changing asset value, liabilities and claims, the concomitant need
to change investments, technologies or location and damaging perceptions of reputations and
brands (Orr et al., 2009). When these costs become acute they create the incentive to invest in the
natural environment. This is particularly the case where conventional engineering solutions have
been exhausted; that is, where the options for new dams, new treatment plants and new inter-basin
transfers no longer exist or have become too expensive (Gillham and Haynes, 2000). Ecological
infrastructure refers to natural ecosystems that deliver benefits to people including to municipal
services. Once it is recognised that investment in ecological infrastructure represents a meaningful
way of providing water services and reducing water risks, the challenge becomes how to enable and
marshal this investment. This moment, and associated challenge, is currently being confronted in the
uMngeni Catchment of South Africa.

Drawing on the example of the uMngeni Catchment, this study explores how barriers to investing in
ecological infrastructure might be overcome so as to enhance water quality and quantity, and



reduce flood damage. The ultimate aim is to support South Africa’s White Paper on in making sure
that there will always be “Some water, for all who need it, contributing towards growing prosperity
and equity in our land” (DWAF, 1997).

The study draws on international and national precedents and applies these to the specific uMngeni
context of a catchment under multiple stresses (Figure 4.1).
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Figure 4.1: Cumulative pressures impacting on water resource management in the uMngeni Catchment

This focus of this study resonates closely with a global concern. In 1987 the Brundtland Commission
famously claimed, "...The environment is where we live; and development is what we all do in
attempting to improve our lot within that abode. The two are inseparable" (WCED, 1987). It was a
deliberately bold statement aimed at recalibrating perceptions of the role of the environment in
supporting human life and economic development. In the ensuing three decades the Brundtland
perspective has convened a broad church (Davis 2010; Collier 2013; Nordhaus 2013; Max-Neef
2014), but has done little to alter flows of capital or the global economic growth model (Sagoff,
2012). Understanding this disconnect, and particularly the impediments to investing public and
private funds in watershed management, is important to enable the type of financial flows that will
support sustainable development.

e Section 4.2 of this report describes the socio-economic, institutional and hydrological
characteristics of the catchment in more details and locates the need for ecological
infrastructure finance within the catchment.

e Section 4.3 draws inference from international and local examples of successful investment
ecological infrastructure investment.
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e Section 4.4 adapts the available information to the specific uMngeni Catchment context to
identify public, private and public-private options for accessing ecological infrastructure
finance.

e Section 4.5 identifies the prerequisites that private and public funding, respectively, require
for investing in ecological infrastructure.

e Section 4.6 provides hypothetical scenarios for raising public and private finance,
respectively, for the creation and protection of ecological capital in the uMngeni Catchment.

e Section 4.7 concludes the report by identifying roles that World Wide Fund for Nature South
Africa (WWF-SA) might play in enhancing the flows of finance for ecological infrastructure.

Investing in ecological infrastructure represents a critically missing component of South Africa’s
effort to provide services. This is particularly true for water services. Engineered infrastructure has
been central to the water management in the uMngeni Catchment, but the existing infrastructure is
functioning sub-optimally, in part due to neglect of the natural systems in which it operates. Planned
engineered options are in danger of making water unaffordable.

Given that South Africa’s National Water Act (1998) placed the country’s water resources under the
custodianship of the Minister of Water and Sanitation, public funding options represent the first
recourse when seeking to invest in the types of natural environments that sustain water flows.
South Africa’s National Water Act (1998) and National Water Resource Strategy (2003, 2013) duly
created policy and pricing mechanisms through which funds for ecological infrastructure can be
raised. In addition there is also no legal impediment to allocating national and local infrastructure
grants to the rehabilitation of ecological infrastructure, even if precedents for this are yet to emerge.
There are a number of publicly funded programmes in South Africa that enhance ecological
infrastructure through, for example, alien vegetation clearing and wetland rehabilitation, but to date
these have rarely been directly integrated with built infrastructure and service delivery efforts.

Neither public nor private funds on their own are likely to be sufficient to address the extent of the
degradation problem in the uMngeni Catchment — a problem that requires over R1 billion in
estimated investment.® Much of the critical ecological infrastructure is on private land, rendering it a
difficult target for public investment. Given the costs imposed by degradation, there is a case (and an
incentive) for private finance to consider investments that complement public efforts to reduce
water risk in the uMngeni Catchment. Options include the financing of a water bond, the provision
of credit to private land owners seeking to alter land use patterns and adopt less water intensive
technologies, and applying the price of insurance services to incentivise less risky behaviour.

In seeking to attract both public and private investment, proponents of ecological infrastructure
have to understand the requirements of their financiers, and “package” their requests for funding
appropriately. “Packaging” includes presenting a clear sense of the return realised by the
investment, a plausible strategy for investing the money raised so as to generate that return and, in
the case of private finance, the need for a balance sheet or revenue stream that can be used to
secure the debt. Given the fundamental difficulties in allocating private finance to public goods,
there is a critical role for intermediaries that can convene the required parties and create a shared
sense of the problem and solution.

® This estimate is based on current rehabilitation costs and the need to restore 10 per cent of the catchment area in some way.



4.2 Evolving Institutional Context in Greater Umngeni

The focus of this study is on finance, and specifically how to align financial flows in the uMngeni
Catchment to pressing social and biophysical needs. This alignment is only possible once the
biophysical, social and institutional context of the catchment is understood (Cartwright et al., 2013).
A hydrological context is introduced in section 1. The social and institutional contexts are discussed
below.

South Africa took advantage of its transition to democracy in 1994 to rewrite its water legislation,
drawing heavily on the normative “Dublin Principles” of Integrated Water Resource Management
(IWRM).

The result was the National Water Act (36 of 1998), which declared all water a national resource,
and emphasised demand-side interventions in reconciling supply and demand. The Act and
subsequent National Water Resource Strategy (NWRS) (2004) prescribed a hierarchy of water use. At
the top of the hierarchy is the basic right that each citizen has to 25 litres of free potable water per
day (6 kilolitres per household per month) and the retention of a critical volume of water to preserve
hydrological functions - the “ecological reserve”. The balance of available water is allocated by a
licensing system that, in its design, was intended to support economic growth and transformation.

4.2.1 Catchment Management Agency

The Act grants responsibility for local water governance to Catchment Management Agencies
(CMAs) that are mandated to issue licenses in accordance with the strategic intent of the Act.
Difficulties in constituting and resourcing CMAs across South Africa have seen an array of interim
water governance arrangements in place and generally frustrated progress in terms of water
allocation reform. In the uMngeni Catchment a “Proto CMA”, staffed by the Department of Water
and Sanitation (DWS) and spanning multiple catchments, was created on 1* April 2015. The Proto
Pongola Umzimkulu CMA (PU-CMA) spans the uMvoti, uMzimkulu and the Greater uMngeni River
basins and is in the process of establishing a representative Governing Board and becoming a formal
CMA. CMAs are required to devise a Catchment Management Strategy that reflects the NWRS and
local development priorities. While such a strategy does not yet exist in the uMngeni, an
implementation of the Act would almost certainly involve reduced assurance of water supply to the
agricultural and forestry sectors. It should also signal a greater focus on the role of ecological
infrastructure in addressing prevailing quality and quantity problems.

Funding for CMAs is derived from the Water Resource Management (WRM) charge, levied on all
abstractors of raw water. The WRM varies across catchments and sectors, but in 2013/14 in the
uMngeni Catchment was set at 2.49 cents per kilolitre for domestic and industrial users, 2.34 cents
per kilolitre for agricultural irrigation and 1.43 cents per kilolitre for forestry (DWS, 2015).
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Figure 4.2: The role of ecological infrastructure in reducing water risks in the uMngeni Catchment
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For the PU-CMA, the total WRM amounted to just over R41 million in 2013/14 (Reddy, 2013). Policy
stipulates that the WRM should be spent within the catchment in which it is levied. The WRM
allocated to the Proto PU-CMA is being used for:
e Planning and implementing catchment management strategies.
e Monitoring and assessing water resource availability and use.
e  Water use allocations.
e Water quantity management, including flood and drought management, water distribution,
control over abstraction, storage and stream flow reduction activities.
e Water resource protection, resource quality management and water pollution control.
e Water conservation and demand management.
e |Institutional development and enabling the public to participate in water
resources management decision-making (Review of Water Pricing Strategies, 2012).

The PU-CMA is supported by Catchment Management Forums (CMFs) that provide it with public
input. The uMngeni Catchment has four functional CMFs, namely the Msunduzi, the Upper Umgeni,
the Nagle-Inanda and the Lower Umgeni. In addition the PU-CMA may, in time, grant local
responsibility for water management to Water User Associations (WUAs) (Department of Water
Affairs and Forestry, 1998).

4.2.2 Umgeni Water Board

In the absence of a CMA, the Umgeni Water Board (Umgeni Water) has historically been the most
influential water management institution in the region. Umgeni Water is a State Owned Enterprise
that reports to the Minister of Water Affairs. The water board’s mandate is set out in the Water
Services Act (1997) under “primary activities” proclaimed in Section 29 of the Act, namely to provide
water supply and sanitation services to other water services institutions in its service area. In the
case of Umgeni water this involves supplying six municipalities (eThekwini Metropolitan
Municipality, iLembe District Municipality, Ugu District Municipality, Harry Gwala District
Municipality, uMgungundlovu District Municipality and Msunduzi Local Municipality) with enough
water at a 98 per cent assurance of supply and in compliance with the national potable water quality
standard (SANS 241 of March 2015).

Section 30 of the Act enables Umgeni Water to engage in “other activities”, provided these do not
impinge on its ability to undertake primary activities. Other activities include training, providing
catchment management services, accepting industrial effluent for treatment and, critically for this
study, performing water conservation functions. In 2013/2014 Umgeni Water handled 440 million
m? of water from the catchment (Umgeni Water, 2014b).

Umgeni Water does not get involved in water reticulation within municipalities or in direct sales to
end-users. To fulfil its mandate, Umgeni Water has assumed management of a network of dams,
pumps stations and water treatment plants. The need to supply water with a 98 per cent assurance
of supply, for example, saw the building of Spring Grove Dam by the Trans Caledon Tunnel Authority
(TCTA).

Table 4.1 below outlines the Water Resource Management Charges relating to water that Umgeni
Water abstracted from the Umgeni Catchment. It excludes water abstracted from beyond the
catchment.



Table 4.1: Umgeni Water, Water Resource Management Charge Summary 2010-2014

PERFORMANCE

CRITERIA/INDICATORS UNIT 2013/14 2012/13 2011/12 2010/11
WRM (Re/kl) 0.0249 0.02315 0.0214 0.0194
ESTIMATED WATER EXTRACTED (kl'o00) 423,386 417,782 415,426 425,848
ESTIMATED TOTAL WRM PAID (R'000) R10,542 R9,672 R8,890 R8,261

Umgeni Water recoups its costs via a pre-agreed flat rate charged to the municipalities that receive
its water. This flat rate is comprised of a collection of levies (see Table 4.4. for a detailed
breakdown). Between 2009 to 2014 period, Umgeni Water sold between 415 and 440 million
kilolitres of treated water a year, 76 per cent of which went to the eThekwini Municipality
(Figure 4.6). In 2014, the water board generated revenue of almost R2.2 billion: R1.8 billion from the
sale of in bulk water and the balance made up of revenue from sanitation and waste water
treatment and cost recovery on Spring Grove Dam.
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Figure 4.3: Umgeni Water Supply by Customer 2009-2013 (Data source: Umgeni Water, 2013)

What should be a simple business model for Umgeni Water has become increasingly complicated.
Rising demand, illegal and informal abstraction, difficult-to-detect leakage from ageing water pipes,
fiscally precarious municipalities and inadequate sanitation infrastructure combined with agricultural
pollution, has made it difficult to supply enough water at affordable prices and the required
confidence level. The same multiple stresses have increased the cost of water treatment. There are
known point sources of pollution that are responsible for the rising nitrate and phosphate levels
(DUCT, 2013). The dysfunctional sewerage systems in Mpophomeni Township, for example,
contribute as much as 51 per cent of the E. coli and 15 per cent of the phosphorous load in Midmar
Dam in spite of occupying a small portion of the dam’s catchment area (South African Biodiversity
Institute, 2015). Piggeries and dairy farms contribute to the nitrate load; timber and sugarcane
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farming are both water intensive; and the erosion caused by new housing estates and informal and
peri-urban settlements has accelerated sediment run-off. Treatment plants are active and the dams
provide a useful sink for some of this pollution, however algal blooms and hyacinth contamination
are now a periodic feature in the catchment.

Umgeni Water has no official mandate for the environmental condition of the water catchment, but
under Section 30 of the Water Services Act may engage in “water conservation”.

Table 4.2: Umgeni Water Group Statements of Profit and Loss (year ended 30 June 2014) (Umgeni Water, 2014)

Item R’000
Revenue 2204 140
Cost of sales (1034 890)
Changes in water inventory (246)
Chemicals (47 181)
Depreciation (92 897)
Energy (136 074)
Maintenance (143 313)
Raw water (190 540)
Section 30 activities (271 560)
Staff costs (130 305)
Other direct operating expenses (22 774)
Gross Profit 1169 250
Other income 28778
Other operating and administration expenses (596 217)
Profit from operations 601 811
Net finance income 76 991
Interest income 122 546
Finance costs (45 555)
Share of profit from associate 3627
Profit for the year 682 429

If Umgeni Water wishes to maintain its AA+ credit rating (from Fitch) it can certainly ill afford to
ignore the catchment as its costs increase and the ability to charge municipalities higher water levies
becomes restricted. The bulk water tariff charged by Umgeni Water has increased above inflation, a
trend compounded by electricity price increases (Figure 4.7). The 16.6 per cent tariff increase in
2013 was necessitated by cost recovery for Spring Grove Dam and an 18 per cent increase in raw
water costs. Both of these increases were a function of water scarcity and deteriorating water
quality. While Umgeni Water is able to pass this cost on to its municipal clients, this imposes a
burden on the local economy and risks users finding “off-grid” sources of water, including from
boreholes and illegal abstraction.



Figure 4.4: Umgeni Water Bulk Water Tariff in Rands per m® (2012-2014)

4.2.3 Demographic and Local Government Context

The total population for the municipalities that partially overlap the Greater uMngeni Catchment is
over 4.7 million according to the 2011 Census (Statistics South Africa, 2012). Urbanisation into the
city of Durban has been a feature and contributed to an 11.5 per cent population increase over the
past decade. Population growth in the adjacent municipalities has been slightly lower at 10 per cent
between 2001 and 2011.

A feature of catchment is the combination of urban, agricultural and “traditional land”, and the
marked difference in tenure and governance between privately owned and “communal” land under
tribal authorities. The majority of households situated in the urbanised municipalities of Msunduzi,
uMngeni and eThekwini access water via regional or local water schemes. A significant percentage of
households in the remaining rural municipalities rely on direct abstraction and are highly exposed to
the water quality. For example, 29.2 per cent of households in Ingwe collect water from a spring and
27.8 per cent of Ndwedwe households collect water from a stream or a river (Statistics South Africa,
2012).

The majority of households in Impendle, uMshwathi, Ingwe, Mkhambathini, Richmond and
Ndwedwe make use of pit toilets, either with or without ventilation. In the more urbanised
municipalities of Msunduzi, uMngeni, eThekwini and Mpofana, the majority of households have
access to flush toilets connected to a sewerage system, although some of these systems are
inundated (Statistics South Africa, 2012). Appendix A provides a detailed breakdown of sanitation
and water services in the uMngeni Catchment.



Table 4.3: Population numbers per municipality overlapping the uMngeni Catchment (Statistics South Africa, 2012)

MUNICIPALITY POPULATION NUMBERS POPULATION NUMBERS
2001 2011

MSUNDUZI 552,837 618,536
IMPENDLE 37,844 33,105
UMNGENI 73,896 92,710
UMSHWATHI 108,422 106,374
INGWE 107,558 100,548
ETHEKWINI 3,090,122 3,442,361
MKHAMBATHINI 59,067 63,142
MPOFANA 36,832 38,103
KWASANI 11,848 12,898
RICHMOND 59,067 65,793
NDWEDWE 144,615 140,820
TOTAL 4,282,108 4,714,390

4.2.3.1 EThekwini Metropolitan Municipality

The City of Durban, located at the catchment’s estuary, in the eThekwini Metropolitan Municipality
is the beneficiary of water and land-use decisions throughout the region, and an important feature
of the uMngeni Catchment. With a population of over 3.5 million’, the municipality relies exclusively
on Umgeni Water for its potable water.

EThekwini Municipality’s Environmental Planning and Climate Protection Department has long
recognised the importance of its ecological infrastructure for its water provision and for its urban
economy. In 2003 (a year in which the municipality’s total operating budget was R6.5 billion and
total capital budget was R2.78 billion) the municipality estimated the value of goods and services
that it received from the natural environment to be worth R3.1 billion (ETK BEPP, 2014).

The eThekwini Municipality generates a margin on the water that it purchases from Umgeni Water
and sells to households and businesses. In 2012/2013, eThekwini Municipality’s revenue from water
sales amounted to R2.6 billion. With this revenue the municipality maintains and extends the local
reticulation network. Together with additional income derived from the sanitation services and
penalties, eThekwini Municipality’s water and sanitation department made an overall profit of R164
million in 2012/2013, making it one of the few municipalities in South Africa that recovers all costs
on water services.

Table 4.4: EThekwini Municipality Water Revenue 2012/2013 (eThekwini Municipality, 2013)

ITEM NOTES (R'000)
EXPENDITURE
Bulk Water Purchase From Umgeni Water 1,337,959
eThekwini Water Management Expenditure Total Department Cost 3,171,412
REVENUE
Service Charges Water From Sale of Water 2,622,062
eThekwini Water Revenue All Revenue 3,335,940

7 3.44 million in 2011 (Statistics South Africa, 2012)



eThekwini Municipality’s Built Environment Performance Plan (BEPP)® is clear on the precarious state
of water supply: “The situation is sufficiently severe that water restrictions are inevitable once
rainfall returns to normal®... even with [Springrove Dam’s] additional capacity eThekwini will still
suffer from a water supply shortage.... From the point of view of current water supply, there is
insufficient supply to deal with any further development as envisaged in the Spatial Development
Framework and Spatial Development Plans.”

The BEPP also highlights the sewerage problem. The backlog for basic sanitation in eThekwini
Municipality, as of June 2013, was 21,750 houses — a backlog that the Municipality’s BEPP estimates
will take 23 to 28 years to redress. Linked to this, the backlog for low-income housing in eThekwini
alone is estimated to be 317 - 421 thousand units (1.7 million people). Meeting the sewerage
backlog necessitates new sewerage treatment capacity. Problematically, the license for this
additional capacity cannot be issued by DWS until the “Ecological Reserve” has been established.
Given water scarcity, it seems inevitable that effective treatment would have to incorporate, “A
combination of direct re-use of treated sewage effluent for potable water supply and some quite
extensive cross-catchment pumping” (ETK BEPP, 2014). These options significantly increase the cost
of sanitation under conventional water treatment models.

Neil Macleod, former head of eThekwini Water, concurs with the general problem but highlights the
often-neglected role of the natural environment in addressing the problem, when he says, “Durban’s
defence against poor water quality is rapidly being eroded by the state of the uMngeni Catchment.
Our current strategies aimed at securing water of sufficient quality and quantity to address the
vulnerability of our people and the economy need to be reviewed” (Macleod, 2012).

Given the hierarchy of water use imagined under the National Water Act, any attempt to address
water risks in the uMngeni Catchment will necessarily involve the specific needs of the city of
Durban. In terms of financing ecological infrastructure this may be an advantage as eThekwini
Municipality already marshals a significant infrastructure budget, is creditworthy with a credit rating
of Al+ (AA- over the long term) and has an existing ecological infrastructure programme.

4.2.4 Conservation Organisations within the Catchment

There are a number of conservation related parastatal and NGO organisations working on ecological
infrastructure projects within the Greater uMngeni Catchment.

Ezemvelo KwaZulu-Natal Wildlife is a parastatal responsible for the conservation and management
of protected areas in KwaZulu-Natal. One of these areas, the uMngeni Vlei Nature Reserve, is a
Ramsar protected wetland and the source of the uMngeni River (Ezemvelo KZN Wildlife, 2008).

The Dusi-Umgeni Conservation Trust (DUCT) was established in 2005 in response to the water
quality crisis in the Msunduzi and uMngeni Rivers. DUCT employs over 200 people in “River Care
Teams”. Each team takes responsibility for a section of the river and provides an integrated
monitoring, reporting and rehabilitation service. The approach costs roughly R40,000 per kilometre
of river per month (Still, 2015).

& Built Environment Performance Plans (BEPP) are a National Treasury requirement intended to ensure spatial and fiscal coherence of the
local infrastructure spend in Metropolitan Municipalities
° Rainfall “normalized” in 2015.



DUCT’s activities have reduced the extent of phosphate and nitrate contamination (estimated by the
CSIR to impose a costs of R400 million a year in this catchment), and reduced siltation rates that
affect the functioning of dams and bulk infrastructure (CSIR, 2010). The NGO has the advantage of
being able to work across government departments and spheres of government, and conduct
independent monitoring while experimenting with different catchment management techniques.

DUCT is widely acclaimed for championing the importance of local action and saving municipalities
and water users considerable money. The alien vegetation clearing conducted by DUCT is thought to
have increased in-stream flows by 6 per cent in KZN (CSIR, 2010). In spite of this, the NGO operates
on a modest budget that constrains its reach. The total income received by DUCT in the 2015
financial year was marginally over R17 million (Duzi-Umgeni Conservation Trust, 2015). Nearly two
thirds of this income was received from the Durban Green Corridor programme which is funded by
the National Lottery and KwaZulu-Natal Department of Economic Development, Tourism and
Environmental Affairs. Relatively small contributions were received from private donors and from
the Dusi Canoe Marathon. The remaining revenue (R5,827,907) was derived from various non-profit
and government sources including projects such as the Richmond Project, WWF-Nedbank Green
Trust and the Global Green grant (Duzi-Umgeni Conservation Trust, 2015).

The Wildlands Conservation Trust operates similar ecological infrastructure projects in the region.
For example, Wildlands has adopted a Community Ecosystems Based Adaptation (CEBA) approach to
its work, highlighting the connections between local communities and healthy ecosystems. Projects
include the restoration of ecosystems through afforestation, recycling activities and alien clearing,
community stewardship of priority conservation areas and “greenpreneurship” projects that provide
cash and food vouchers to community members that grow trees and collect recyclable material
(Wildlands Conservation Trust, 2015). Wildlands has been successful in partnering with private
sector companies and securing their financial support. In 2013, Wildlands reported total revenue of
over R90 million (Wildlands Conservation Trust, 2013).

The Umgeni Ecological Infrastructure Partnership (UIEP) was established to coordinate ecological
infrastructure investments in the catchment, with the ultimate aim of improving water security and
natural resource management. The UEIP was established by the following stakeholders: the South
African National Biodiversity Institute (SANBI), the eThekwini Municipality’s Water and Sanitation
Department together with the KwaZulu-Natal (KZN) Regional Office of the DWS, Umgeni Water and
the Water Service Authorities of the uMgungundlovu District and Msunduzi Local Municipalities. The
public-private partnership is currently made up of 36 government and civil society organisations
including WWF-SA. To date the UEIP has focussed on research and mobilising of stakeholders in the
catchment (eThekwini Municipality, 2015; Kasavel, 2013). It remains to be seen how the partnership
will interact with the Proto-CMA as this institution begins to fulfil its mandate.

4.2.5 Water Pricing

The manner in which water is priced and paid for represents an important component of the
catchment’s institutional landscape. Once the water pricing structure is understood, it can be
applied to raise money for ecological infrastructure.



The table below shows the range of prices paid for raw bulk water by different sectors in the
different catchment areas in South Africa in 2012 (DWS, NIWIS on line). Currently different sectors
pay vastly different prices for raw water and there is significant variation around the country. Some
of the more arid areas (Limpopo, Lower Orange) have some of the lowest prices. Raw water charges
in the Mvoti to Mzimkulu (which overlaps with the greater uMngeni) were relatively low in 2012 as
shown in the table below. The policy framework and norms and standards for bulk water pricing are
currently under review by DWS (November, 2015).

Table 4.5: Raw bulk water charges to different sectors in catchment areas in South Africa, 2012. Note the Mvoti to
Mzimkulu area overlaps with the Greater uMngeni Catchment. (Source: DWS National Integrated Water Information

System)

CATCHMENT COST ¢/m3

AREA DOMESTIC & INDUSTRY AGRICULTURE FORESTRY
BERG 10.35 2.17 1.03
BREEDE 4.88 1.39 0.48
CROCODILE WEST & MARICO 13.75 2.33 0.81
FISH TO TSKISI 21.45 1.9 0.7
GOURITZ 22.23 1.48 0.79
INKOMATI 2451 1.13 0.87
LIMPOPO 4.89 3.08 0.98
LOWER ORANGE 3.79 0.73 ND
LOWER VAAL 39.6 0.56 ND
LUVUVUHU & LETABA 7.97 0.01 1.09
MIDDLE VAAL 44.25 1.89 ND
MVOTI TO MZIMKULU 7.86 2.23 1.3
UMZIMVUBU TO KEISKAMMA 21.37 3.27 1.25
OLIFANTS 4.93 1.62 0.91
OLIFANTS DOORN 8