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EXECUTIVE SUMMARY

Economic development in South Africa results in increased pressure on aquatic ecosystems. In order
to mitigate the resultant degradation, various government departments have policies in place to regu-
late activities that damage ecosystems. These policies broadly follow a regulatory approach, adopting
a mitigation hierarchy which seeks to avoid or minimize degradation impacts. Where impacts cannot

be avoided, this regulatory approach prescribes compensatory mitigation, in the form of rehabilitation

or restoration activities, to offset these impacts.

The policy instruments that govern these mitigatory activities are termed regulatory instruments. They
principally comprise environmental impact assessments and their associated regulations; as well as
water use licenses and their associated regulations. These regulatory instruments take a threshold

approach and thus seek to set limits to environmental degradation.

To be successful at a water basin-wide scale, the regulatory threshold approach requires significant
State financial and human resources to enforce compliance. This includes monitoring, evaluation, po-
licing and punitive treatment of offenders. It also requires an adaptive management approach where
decision-makers and managers are able to learn by doing, thus enabling decisions to be taken based

on emerging knowledge which can be checked and refined over time.

It is common cause that the South African fiscus is under great pressure, and thus, the required finan-

cial resources are insufficient.

Thus, while we are striving towards a mature regulatory system (as above), we need to be more inno-

vative in finding additional policy instruments that could curb environmental degradation.
Economic policy instruments (EPIs) are such an innovative approach.

A policy instrument is the term used to describe the methods used by governments to achieve a de-
sired effect as envisaged in policy. Three types of environmental management policy instruments ex-
ist: regulatory instruments, suasion instruments and economic instruments. Regulatory instruments
are by far the most commonly used environmental policy instruments internationally. Examples in-
clude laws of a rationing or prescriptive nature; and regulations that permit or license resource use,
planning controls or performance standards. Suasion instruments are ethical or discretionary instru-
ments that use moral and direct persuasion to promote appropriate behaviour. Economic instruments,
which are the focus of this study, seek to influence behaviour and decision-making through introducing
economic incentives or disincentives. Their purpose is two-fold: to achieve policy objectives and to

earn revenue, the so-called double-dividend.

It is to be noted that EPIs are not viewed as an alternative to regulatory and suasion instruments. Ra-
ther, in the design policy of EPIs, it remains important to combine economic policy instruments with

appropriate elements of regulatory and suasion instruments.



Within the above context, the aims of this assignment were three-fold:

e Conceptualise and describe the use of policy instruments both at an international and national
level with special focus on economic policy instruments as a mechanism for reducing environ-
mental degradation (focussing on the water sector).

¢ Investigate and define the scope of limitations faced by current EPI’s in a South African con-
text.

e Explore and demonstrate possible alternative EPIs, based on limitations identified, that would

provide suitable mechanisms for internalising environmental damage into the economy.

We developed a conceptual framework for EPIs for the water sector through a triangulation of critical
literature review, ecosystem services analysis and South African water policy review. In literature,

EPIs have been referred to as market-based instruments (MBIs) or economic instruments (EIs).

Although literature on the subject of EPIs pre-date the 2001 World summit, the conceptualisation of
“ecosystem services” through the Millennium Ecosystems Assessment (MEA) process, helped to ex-
pand research in this field. In 2004, UN Environment (previously “UNEP”) published a discussion doc-
ument on EPIs as an alternative to pure regulatory instruments. This document drew largely on con-
cepts put forward by a World Bank study (1998). Analyses of these reports and their supporting litera-
ture reveals that EPIs programmes predominantly are designed as fiscal instruments that seek to

raise revenue, and that environmental policy goals were largely not achieved.

Thus, effective EPIs should seek a double-dividend goal. The International Monetary Fund (IMF), in
1998, investigated a concept which it termed “environmentally motivated fiscal policies” that would
yield “win-win’ outcomes in the sense that they improve environmental quality as well as attain macro-
economic objectives, such as more employment or a higher rate of economic growth”. Some authors
also refer to the concept of a “double-dividend”, thus benefitting both environmental quality and natu-

ral capital stocks on the one hand, and employment and GDP growth on the other hand.

Central to achieving a double-dividend outcome, is the Nash Equilibrium. In a Nash Equilibrium, role
players in a market can each achieve optimal outcomes simultaneously. All role players win, because

all get the outcome they desire. Three sets of role players exist in our case:

e Government acting in the public interest on behalf of public goods, in this case water re-
sources and water,
o Water resource users and water users, and

o Beneficiaries of aquatic ecosystem services.

The concept of ecosystem services is very helpful in developing a conceptual EPI framework. The
MEA and TEEB define ecosystem services as the direct and indirect contributions of ecosystems to

human well-being. They distinguish between four types of ecosystem services: provisioning, cultural,



regulating and supporting services. This framework enables the analysis of chains of causality linking

ecosystems to market role players and provide fundamental insights into EPls.

EPIs as market-based instruments need Government (regulation entities) to play an oversight role to
ensure that these markets operate efficiently. Finding the right regulatory framework and the right
amount of regulation requires a delicate balancing act. Under-regulation may allow for fraud and ma-
nipulation while over-regulation may be too costly to comply with. Market oversight mechanisms may
comprise a range of institutional arrangements (policies, protocols, systems, organisations and trading
platforms) that we collectively refer to as transaction clearing mechanisms. In finance, “clearing” de-
notes all activities from the time a commitment in a transaction is made, to the point where the trans-
action is settled. Mature markets clear transactions through a third party, known as a clearing house.

Designing for effective EPIs, therefore, need to design for effective clearing houses.

This report is structured into five chapters. Chapter 1 provides an introduction to the project. Chapter 2
develops the definition for EPIs through a literature review. Chapter 3 investigates the barriers to im-

plementing EPIs in South Africa, based on policy review and expert interviews. Chapter 4 proposes an
EPI framework for the water sector in South Africa, and identifies seven types of EPlIs, relevant to wa-

ter management:

o A basket of policy relevant (equity, efficiency, sustainability) water use charges
e Green infrastructure management systems

e Eco-restoration

o Waste discharge charges

e Industrial wastewater charges

e Pollution deposit-refund system

e Water pollution permit trading.

Chapter 5 further evaluates four of these EPIs, arbitrarily chosen, with the purpose of evaluating the

conditions for feasibility of implementation.

The findings of the work illustrated that EPIs could internalise ecosystem benefits into the economy in
such a way that it can achieve “double-dividend” (i.e. achieve policy imperatives and be profitable)

outcomes.

Several conditions for successful EPI implementation exist:

e The policy objective(s) of the EPI need to be clearly defined

o EPIs should be complimented by suitable regulatory instruments

e The process is initiated by the regulator, i.e., in the case of water, DWS, DEA or WSAs
e Ecosystem service benefits need to be clear and measurable

e Users/impactors need to be clearly identified

e Benefits and beneficiaries need to be clearly identified



¢ An appropriate combination of transaction clearing mechanisms needs to be applied

e Transaction costs need to be controlled

o Finally, the private sector would play a key role in implementing EPIs and need to be involved
from the outset.

Our key conclusions from this work are as follows:

o |If the primary purpose of EPIs is to raise revenue, it would likely fail. Central to achieving a
double-dividend outcome, is the concept of Nash Equilibrium, which envisages that role players
in a market can each achieve optimal outcomes simultaneously. All role players win, because
all get the outcome they desire.

¢ Implementation of EPIs requires both regulators and other implementers to be innovative and
forward looking. The findings of the 2004 UN Environment indicated that “lack of understand-
ing of how Els work; political interests that seek to maximize control costs via regulation; and
a preference for keeping the status quo” hampers effective EPI implementation.

e For EPIs to be effectively implemented, a range of suitable transaction clearing mechanisms,
and institutional arrangements need to be in place. It is of little use to design sophisticated
market-based systems if existing regulatory instruments and their institutional arrangements
are not effective (refer to section 4.2).

o Effective EPIs require public awareness to be high and uncertainty low. These factors, when
combined with a mistrust of regulators and/or firms responsible for environmental degradation,
would lead to weak or obstructive participation among stakeholders.

The domain of EPIs, as defined in this report, allows for highly innovative conceptualisation of specific
EPIs to address specific policy objectives. Thus, although the South African landscape of transaction
clearing mechanisms and institutional arrangements may not be fully mature, it is possible to design

EPIs that build on existing areas of strength.

We therefore propose, for further work, that the WRC identifies EPIs with high likelihood of near-term
success and conduct in-depth case studies, at feasibility level of accuracy, on these, with a view to
supporting the development of the National Water and Sanitation Master Plan. The case studies
would have to:

e Set clear policy objectives and achieve these

e Develop, with detailed specifications, the transaction clearing mechanisms required to institu-
tionalise the EPIs

o Perform feasibility testing, using appropriate regulatory and valuation assessment techniques.

Vi
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GLOSSARY

Economic externality — These are costs borne by economic actors other than the polluter. In the
case of water resources, the most common economic externalities are those associated with the im-
pact of an upstream diversion of water, or pollution discharge, on downstream users. There are also

externalities due to over-extraction from common pool resources such as underground water.

Economic Policy Instrument (EPI) — Policy instrument that attempt to influence behaviour and deci-
sion-making through introducing economic incentives or disincentives into the economic decision-

making processes.

Ecosystem services — These are the benefits derived from ecosystems, also described as environ-
mental goods and services. Ecosystem services in this report are as defined by the Millennium Eco-

system Assessment Framework of ecosystem services.

Environmental externality — These are costs borne by society as a result of ecological damage.
Environmental externalities generally reduce human well-being through their impacts on ecosystem
health and public health.

Fiscal cost — These are costs incurred by government, and particularly National Treasury. In this re-
port, fiscal costs specifically relate to weaknesses in the water tariff system that reduces revenue col-

lection from water use.

Payments for Ecosystem Services (PES)- refers to a voluntary transaction in which the generation
of a clearly defined ecosystem service is being paid for by a buyer from a seller, only if the seller se-

cures the provisioning of that service

Transaction Clearing Mechanisms- institutional arrangements required for clearing transactions
within the EPIs. Clearing here is defined as in the financial market sense, i.e. all the activities required

from the moment a commitment is made to the point of settlement.

Water price — A water price is a market price which is determined through negotiation between buy-

ers and sellers.

Water resources — Water resources are defined in the National Water Act (NWA 1998) to comprise
watercourses, surface water, estuaries and aquifers. Water resources are therefore natural assets

that form part of the ecological infrastructure of South Africa.

Water tariff — A water tariff is an administered price assigned to a water resource management tariff,

a water supply tariff or a sanitation tariff for services supplied by public entities to their customers.

Water tariff system — This is the system of institutional arrangements required to set water tariffs,

send invoices and collect revenues

XVi



1 INTRODUCTION

The incorporation of the economics of aquatic ecosystems and biodiversity (EEB) in pricing of water,
and its subsequent management, remains a global challenge but is especially important in South Af-
rica within its increasingly water scarce context. According to the Institute of Risk Management South
Africa (IRMSA) 2017 risk report, water related concerns have rapidly shifted to the top of the agenda
for most organisations operating in the country. These concerns have resulted in ranking water crisis
as the country’s second biggest risk, just behind corruption and above economic slowdown and unem-
ployment. This risk results from several hazards: urban migration puts pressure on cities to meet their
water demands; water infrastructure investments have lagged behind rates of increasing water de-
mand; and the most severe drought to have hit the country in decades. The mini budget speech on
the 25" October 2017 by the Minister of Finance indicated that National Treasury is considering in-
vesting in water infrastructure, with the hope to release pressure on water demand and aging infra-

structure.

Ecological degradation that exacerbates water crises is attributed to various land use activities and
intensities broadly including, but not limited to, agriculture, industrial, residential and commercial. The
impacts that varying land use intensities have had on aquatic ecosystems have been extensively in-
vestigated (Azrina et al., 2006; Lenat and Crawford, 1994; Maldonadoo, 2010; Qu et al., 2010; Winter
and Duthie, 1998). Results show that with increasing intensity there is an increased pressure on these

natural systems.

Cumulative ecological degradation which is caused by habitat loss; alteration of flow regime; point and
no-point pollution results in risks that are borne by various economic sectors and humans directly, and
especially poor communities who are reliant on aquatic ecosystem services for their livelihoods.

These risks are often poorly understood and therefore also poorly managed.

The lack of understanding of regulating ecosystem services is considered the main reason for overex-
ploitation and degradation of ecosystems assets and the ecosystem services they provide to humans
(MEA, 2005; 2007; TEEB, 2010; WAVES, 2013). This has directly contributed to overexploitation and
degradation of ecosystems, especially in developing countries, and has, arguably, also led to often
extreme precautionary and risk-averse environmental policy in some countries (Sunstein, 2003;
Pindyck, 2006).

In order to improve environmental risk assessment, the MEA (2005) and subsequently The Economics
of Ecosystems and Biodiversity — TEEB (2010) introduced a new way of thinking about the value of
indirect services of ecosystems (regulating and supporting) underlying the direct benefits derived by
human society from ecosystems. The MEA and subsequently TEEB define ecosystem services as the
direct and indirect contributions of ecosystems to human well-being distinguishing between four types

of ecosystem services: provisioning, cultural, regulating and supporting services.

The regulating services are the services that ecosystems provide by acting as regulators, and are

closely associated with the supporting services, which underpin almost all other services through the



function of providing living spaces for humans, plants and animals. Regulating services thus play an

indirect role in the economy and mitigate environmental risks.

Yet, in spite of our improved understanding and our improved valuation techniques, evidence of se-
vere ecological degradation is evident all around us (UNEP 2004, MEA 2007). Several recent WRC
studies have, in particular, highlighted the trend in water resource degradation (Maila et al., 2018;
Maila et al., 2017).

South Africa has legislation and policies in place that regulate activities that damage ecosystems.
These include environmental impact assessments (EIAs), water use licenses and broad environmen-
tal damage regulations. These instruments are not sufficient on their own to curb ecological degrada-

tion. There may be many reasons for this, and this project will try to understand their limitations.

Although some international examples of such incorporating EEB into water resource management
exist, these are not easily transferrable, for three reasons. Firstly, South African river basins have
unique socio-ecological settings comprising unique ecosystems, ecosystem services bundles and so-
cio-economic conditions. Secondly, economic realities and water policy imperatives create unique

supply and demand settings. Thirdly, the country is characterised by unique institutional settings.

This study therefore investigates potential economic policy instruments for internalizing ecological val-

ues into the South African water economy. The aims of this study are:

e To conceptualise economic policy instruments for water management as a clearing mecha-

nism for mitigating aquatic ecosystem risks

e To demonstrate the functionality of the proposed economic policy instruments for water man-

agement by means of a suitable analysis framework using a case study approach.



2 LITERATURE REVIEW

2.1 Concept: Economic Policy Instruments

Environmental management “policy” is described by UN Environment (formerly “UNEP”) as any
course of action deliberately taken, or not taken, to manage human activities with the view to prevent,
reduce or mitigate harmful effects on nature and natural resources and ensuring that the anthropo-
genic changes to the water resources and surrounding environment do not have harmful effects on
humans (UNEP, 2004).

“Policy instrument” is the term used to describe the methods used by governments to achieve a de-
sired effect as envisaged in policy. Broadly speaking, three types of policy instruments exist: regula-

tory instruments, suasion instruments and economic instruments.

Regulatory instruments are by far the most commonly used policy instruments locally and internation-
ally. Examples of these instruments include laws of a rationing or prescriptive nature; and regulations
that permit or license resource use, planning controls or performance standards. A ‘Command and
control’ (CAC) approach is mostly exercised in conjunction with laws and regulations. ‘Command’ re-
fers to standards or targets set and that are to be complied with; and ‘Control’ refers to the enforce-
ment of compliance. Regulations and standards generally desire to achieve a uniform level of control,
but they can be inflexible. Regulatory instruments have traditionally been the key policy instrument
type used in internalising ecosystem impact into the economy and will continue to play a key and likely

increasing role in future

Suasion instruments are ethical or discretionary instruments that use moral and direct persuasion to
promote appropriate behaviour (Roman, 1996). Voluntarism and corporate social responsibility are
additional key suasion instruments. Education and information instruments are also very important key
suasion instruments. When economic actors lack the necessary information about the environmental
consequences of their actions, they may act inefficiently. The range of educational and information-
based instruments is broad and can involve varying degrees of compulsion by government (Crafford
et al., 2016).

Economic Policy Instruments (EPI), are the third type of policy instruments which, by definition, at-
tempt to influence behaviour and decision-making through introducing economic incentives or disin-
centives into the economic decision-making processes. Typically, these instruments attempt to influ-
ence prices or costs to either increase or reduce demand for specific water benefits, with the purpose
of incentivising certain desired micro-economic behaviour. These instruments are therefore used as a
way of influencing the actions of individuals and corporations through monetary and fiscal instruments.
By example, these may include subsidies, taxes and fees, tradable permits, administered tariffs, or

production incentives.



EP/I’s therefore form the focus of further analysis in this assignment. It is to be noted that economic
instruments are not viewed as an alternative to regulatory and suasion instruments. Rather, in the de-
sign policy of EPls, it remains important to combine the EPIs with appropriate elements of regulatory

and suasion instruments.

211 Classification of Economic Policy Instruments

EPIs are intended to induce some desired changes in the behaviour of all water users into the econ-
omy and to reach the environmental objectives at the least cost to society. EPIs offer instruments that
encourage behavioural change through market signals in the form of a modification of relative costs,
financial transfer, or both, ranging from tradable permits and pollution taxes, to deposit-refund systems
and performance bonds (OECD, 1994; PCE, 2006, UNEP, 2004). It is also recognised that EPIs can
complement regulatory instruments, thus increasing policy effectiveness and achieving environmental
objectives at a lower cost (CEC, 2000; Jordan et al., 2003, UNEP, 2004).

EPIs have also been defined as a particular type of institution, a technical device with the generic pur-
pose of carrying a concrete concept of the politics/society relationship and sustained by a concept of
regulation (Lascoumes and Le Galés, 2007). This definition is narrow, as we will demonstrate that
successful EPIs require multiple devices for implementation. Sterner (2003) does not put forward a
concise definition for policy instruments but refers to various typologies for classifying such instru-

ments.

Nicolaisen et.al. (1991) classified EPIs into five main categories (Table 2.1). An important attribute of
the EPIs is the freedom of choice they leave where the impactor may choose the most beneficial solu-
tion themselves. Thus, a main reason to adopt EPlIs is their potential to provide the same outcome as

CAC, but through a lower financial cost to industries and with a lower net social cost.



Table 2-1: Classification of Economic Policy Instruments according to Nicolaisen and co-workers
(1991)

Economic Instruments Description

. A polluter pays the price of environmental pollution in the form of
Pollution charges
fees or taxes.
. Creating a market in which economic agents may buy or sell the
Market creation
“right” to cause pollution (tradable permits).

Subsidies include grants, tax incentives and low-interest loans, and
serve to incentivise the impactor to change their behaviour and re-
duce pollution, or to lower the cost of pollution-reducing measures.

The consumer pays an extra charge (deposit) when buying a poten-

tially polluting product, which is compensated when the product is

Deposit- refund systems

returned to an approved recycling centre. Applied on products such
as beverage containers and automobile batteries.

Economic measures related to direct regulation, aimed to encourage
. . dischargers to meet environmental standards and regulations (this
Enforcement incentives ) .

type of instrument may be viewed as a regulatory support measure

rather than a purely economic tool).

There is also consensus that a combination of policy instrument types is required to deal with complex
policy objectives related to environmental issues (Bennear and Stavins, 2007; Helm, 2003; OECD,
2003b). These policy issues have particularly stressed the need to deal with complex issues in a com-
prehensive and broad way. For instance, by combining regulatory and EPIs, regulations may limit the
production of a given product by requiring the producers to obtain permits for its production (and issu-
ing only a limited number of such permits), while at the same time allowing trade in these permits be-
tween producers. Examples include tradable air pollution permits, or greenhouse gas allowances in
the U.S. and the EU.

21.2 Market-Based Policy Instruments

Market-based instruments (MBls), as defined by the World Bank (1991) and elaborated on by Sterner

(2003), are a poorly explored and developed set of instruments in the water sector.

The World Bank (1998), defined MBIs as instruments that “aftempt to align private costs with social
costs to reduce negative environmental externalities”. The study defines as MBIs all instruments that
involve any form of monetary transaction. These include, on one extreme, a set of so-called “weak”
MBIs, which includes penalties for not adhering to regulatory requirements, as well as different forms
of taxes with the purpose of raising fiscal revenue. On the other extreme are so-called “strong” MBls

where market forces are harnessed to achieve environmental policy goals.



This World Bank Study concluded that EPIs programmes predominantly had been designed as “weak”
MBIs (or fiscal instruments) that intended to raise tax revenue, and that environmental policy goals
had largely not been achieved. The later (2004) UN Environment study concluded similar findings and
identified a number of barriers to EPI implementation, principally a “lack of understanding of how Els
work; political interests that seek to minimize control costs via regulation; and a preference for keeping
the status quo” (UNEP, 2004).

Rather, to be effective, EPIs require a “double-dividend” approach. This means that both environmen-
tal quality and natural capital stocks on the one hand, and employment and GDP growth on the other
hand (including raising of revenue) need to benefit (Lighthart, 1998). The IMF (1998), also investi-

gated a concept which it termed “environmentally motivated fiscal policies” that would yield “win-win”
outcomes in the sense that they improve environmental quality as well as attain macro-economic ob-

jectives, such as more employment or a higher rate of economic growth”.

However, the double-dividend effect has been explored predominantly in literature on environmental
taxes. The hypothesis is that increased taxes on polluting activities would provide two kinds of bene-
fits. The first was an improvement in the environment, and the second an improvement in economic
efficiency from the use of environmental tax revenues. See for instance Baumol (1972); Sandmo
(1975); Lee and Misiolek (1986); Oates (1993); Bovenberg and de Mooij (1994); Bovenberg and
Goulder (1996); Parry, Williams and Goulder (1999).

It becomes apparent that the historical application of MBIs has been dominated by “weak” MBls which
primarily seeked to raise tax revenue. Moreover, “weak” MBIs are often underlain by the CAC ap-
proach, which is based on the premise that the sole relationship between ecosystems and the econ-

omy is characterised by trade-offs.

Here is therefore a crucial economic concept which policy-makers should understand: this is the ability

of economic systems to create conditions where all role players can benefit simultaneously.

In this assignment therefore, we explore EPIs that move beyond the trade-off paradigm. These instru-
ments fall within the category defined by the World Bank (1998) as “strong” MBls. In the proceeding

section, we provide an improved definition for MBls.

2.1.3 An improved definition of EPIs

Our improved definition of EPIs starts with classifying “weak” MBls (see above) as fiscal policy instru-

ments and “strong” MBIs as economic policy instruments (EPIs).

Fiscal policy instruments are accordingly defined as environmental policy instruments that seek to

raise tax revenue for Government, or impose administration duties and/or fines on resource users.

EPIs are instruments which enable an exchange of good or service to take place in exchange for mon-

etary compensation. This could include a sale of good or service or a trade of commodity.



This proposed definition requires further elaboration as it requires all roll-players to adopt a radical de-

parture from conventional environmental policy instruments.

Central to understanding EPIs (and to achieving true double-dividend outcomes), is the concept of
Nash Equilibrium. The Nash Equilibrium is named after its inventor, John Nash, an American mathe-
matician and 1994 Economics Nobel Laureate. In a Nash Equilibrium, role players in a market can
each achieve optimal outcomes simultaneously. All role players win, because all get the outcome they
desire. In other words, the relationship between the economy and ecosystems is not a zero-sum

game. Three sets of role players are relevant here:

e Government acting in the public interest on behalf of public goods, in this case water re-
sources and water — Government desires policy goals to be met, administration costs result-
ing from oversight functions to be covered and tax revenue to be raised

o Water resource users and water users — These are water users, as defined by the National
Water Act (1998)

e Beneficiaries of aquatic ecosystem services — These are all South African who benefit from

healthy aquatic ecosystems, whether directly or indirectly.
EPIs would enable all the above role players to benefit simultaneously.

Understanding the relationship between aquatic ecosystems and the economy is also fundamental to
understanding EPIs. The MEA ecosystem services framework (Box 1) has provided a radical new way
of defining this relationship. The MEA framework enables the analysis of chains of causality linking
ecosystems to market role players, and provides fundamental insights into EPIs. This is because it
enables the identification and linkage of polluters/impactors, through evidence-based ecological trans-
actions, to beneficiaries of ecosystem services. A highly simplified schematic of these linkages is pre-

sented in Figure 2-1 below.



Box 1. Ecosystem services framework

One of most significant weaknesses in the field of environmental economics in the pre-MEA
era, was a predominant focus on the direct use values of the environment, with little effort in
understanding the indirect linkages between ecological functioning, ecosystem services and
the production and consumption of other economic goods and services. In response to these
weaknesses, the MEA (2005 and 2007) introduced a radical new framework to the analysis of
the interface of the ecology and the economy. So radical is this approach that it has been de-
scribed by Perrings (2006) as equal in significance (within the field of environmental econom-

ics) to the Hartwick rule for reinvestment of Hotelling rents (Crafford et al., 2015).

Central to this framework is the definition of the concept of ecosystem services. MEA (2005)
and TEEB (2010) define ecosystem services as the direct and indirect contributions of ecosys-
tems to human well-being. They distinguish between four types of ecosystem services: provi-

sioning, cultural, regulating and habitat services:

e Provisioning services are ecosystem services that describe the material or energy out-
puts from ecosystems. They include food (from natural resources), raw materials, wa-
ter and medicinal resources.

e The cultural services include recreation and mental and physical health, eco-tourism,
aesthetic appreciation and inspiration for culture, art and design; and spiritual experi-
ence and sense of place.

¢ Regulating services enable ecosystems to continue to produce other direct benefits to
humans. Such services may also be interpreted as providing ‘insurance’ value as they
allow the system to continue to function over a range of conditions (e.g. stresses or
shocks, often of anthropogenic origin) (Loreau et al., 2002; Simonit and Perrings,
2011). They include regulation of the air quality, carbon sequestration and storage,
moderation of extreme events, waste-water treatment, erosion prevention and mainte-
nance of soil fertility, pollination, biological control and maintenance of genetic diver-
sity.

e Habitat provisioning services are defined to provide everything that an individual plant
or animal needs to survive: food; water; and shelter. Each ecosystem provides differ-

ent habitats that can be essential for a species’ lifecycle (www.teebweb.org).

(It is to be noted that whereas the first three categories of services are benefits flows from eco-
systems and akin to “income statement” items, Habitat provisioning is a natural asset and
therefore akin to a “balance sheet” item.)



http://www.teebweb.org/
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Dependencies Impacts
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Figure 2-1: The relationships between environmental assets, ecosystem services and human well-be-
ing: human well-being, including economic activity, depends on abstractions from and impacts on en-

vironmental assets.

Another important concept in defining EPIs, is the concept of transaction clearing mechanisms. In order
to ensure that EPIs operate efficiently, they must be effectively regulated (Gensler 2009). EPIs as mar-
ket-based instruments, thus need to enable regulatory authorities to make adaptive mitigation decisions
and consistently improve efficiency. Finding the right regulatory framework and the right amount of reg-
ulation requires a delicate balancing act. Under-regulation may allow for fraud and manipulation while

over-regulation may be too costly to comply with (Kachi and Frerk, 2013).

Experience from carbon, “acid rain” and ozone markets, provides evidence for market oversight mech-
anisms. These mechanisms comprise a range of institutional arrangements (policies, protocols, sys-
tems, organisations and trading platforms) that we collectively refer to as transaction clearing mecha-
nisms. In finance, “clearing” denotes all activities from the time a commitment in a transaction is made,
to the point where the transaction is settled. Mature markets clear transactions through a third party,
known as a clearing house (Kachi and Frerk, 2013). Designing for effective EPIs therefore needs to

design for effective clearing houses.

Refer to Figure 2-2 for a schematic representation of the relationship between ecosystems, ecosystem

services, transactions clearing mechanisms and EPIs.
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Figure 2-2: The relationship between EPIs, environmental assets, and ecosystem services

Following from the above discussions we therefore propose an adapted policy instrument and EPI ty-
pology. It is to be noted that fiscal instruments and EPIs could be designed to work in tandem. It is
possible, for instance, that a fiscal policy instrument could serve as a transaction clearing mechanism
for an EPI.

This definition modifies and expands Van Nispen’s (2011) definition of “Economic” policy instruments.
We propose that Van Nispen’s definition of “Economic” is more accurately described as “Fiscal’, i.e.
relating to raising tax revenue. Fiscal instruments can also been viewed as a special category of regu-
latory instruments, as they are determined administratively. It is to be noted that fiscal instruments and
EPIs could be designed to work in tandem. It is possible, for instance, that a fiscal policy instrument

could serve as a transaction clearing mechanism for an EPI.

It is further noted that where Government sets use charges, as in the case of raw water, this is not de-
fined as a fiscal policy instrument. The purpose of use charges is to recover costs of capital and oper-

ations and they are therefore defined as EPIs.

EPIs therefore are instruments which enable an exchange of goods or services (as envisaged by the
MEA) or a proxy for goods or services, for monetary compensation. An effective EPI achieves a win-
win situation for all role players. EPIs incentivise investment in aquatic ecosystems. Effective EPIs re-
quire as pre-condition, clear and enabling regulatory instruments. EPIs could be used in conjunction

with communicative and fiscal policy instruments (see Table 2-2).
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Table 2-2: A revised policy instrument typology (adapted from World Bank (1998), Sterner (2003), Van Nispen (2011))

Policy Instrument Type

Incentive-based

Disincentive based

Notes

Regulatory

Prescriptions

Prohibitions

Regulatory instruments remain important for achieving environmental policy objec-
tives. They establish objectives, thresholds and oversight mechanisms. Suitable reg-

ulatory instruments are pre-conditions for EPIls

Communicative

Information

Propaganda

These instruments are also referred to as suasion instruments. Their purpose is to
share various forms of information with natural resource users / impactors, in order

to change their behaviour.

Fiscal

Grants, Subsidies

Taxes

Fiscal policy instruments are environmental policy instruments that seek to raise tax
revenue for Government, or impose administration duties and/or fines on resource

users.

Economic

Market creating

Not applicable

EPIs enable an exchange of goods or services or a proxy for goods or services, for
monetary compensation, including both use charges and market-determined prices.
An effective EPI achieves a win-win situation for all role players. EPIs incentivise in-
vestment in aquatic ecosystems. Effective EPIs require as pre-condition, clear and

enabling regulatory instruments, and could be enhanced by communicative and fis-

cal policy instruments.
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2.2 Benefits of Economic Policy Instruments

The UN Environment (2004) lists a number of benefits associated with EPIs. These benefits were de-
fined by means of evidence-based case studies. The discussions below are case-specific and do not

necessarily relate to water.

2.21 Reduction in overall cost of achieving emission reductions by providing flexibility

The UN report cites several case studies of air pollution trading systems as evidence of cost reduc-
tion. EPIs ensure that the overall economy achieves a desired level of emissions, as opposed to en-
forcing every polluter to meet a specific emissions level. This allows markets to direct individual firms’
emissions. Industries with lower marginal abatement costs tend to control more than required, thus
reducing the economy-wide costs of meeting abatement targets. In addition, the ability to purchase
emissions credits or to pay pollution taxes as an alternative to installing abatement technology, allows
polluters to budget for capital costs associated with compliance requirements. Regulators maintain
market oversight. If emissions reductions are insufficient, regulators can adjust the EPIs by increasing

fees or decreasing permits.

2.2.2 Encouraged use of innovative abatement technologies

In the case of pollution abatement EPIs, the existence of environmental tax mechanisms endows pol-
luters with a time window in which to select and develop the most appropriate abatement technology.
This also means polluters have lower financial risk.

2.2.3 Providing property rights to natural resources to parties who value them most

EPIs that enable fair access (through auction, concession or other means) to public resources enable
those who value them most to obtain them. This enables more sustainable use of flow resources
(such as water) and more careful use of stock resources (such forests), as well as raising revenues for
the government. A risk here is that if access is structured improperly (e.g. rigged auctions or corrupt
concessions at a fraction of true value; or when bonding for post-extraction remediation is not done),

resource depletion would accelerate.

2.2.4 Self-Enforcement by Aligning Public and Private Interests

EPIs, by their nature, create groups of firms and individuals with vested interests in the proper use of
resources. Similarly, groups that are given communal property rights have an incentive to ensure

other groups do not encroach on their rights. This enables a more decentralised enforcement system.
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2.2.5 Increased Transparency

The costs and rights associated with many EPIs (e.g. marketable permits-pollution tax system) are
visible through trading levels, prices and ownership patterns. EPIs do however require effective moni-

toring, data generation, and enforcement functions.

2.2.6 Cost-Recovery of Public Provision of Services

Administered tariffs or charges, if effectively designed and implemented, can serve to internalise sev-
eral externalities. In South Africa, publicly owned water resources produce water for different uses.
These water resources are in a system that seeks cost recovery. However, in addition to generating
cost recovery revenue, the revenue produced can also serve other policy purposes. These can be eg-

uity and conservation related.

2.3 Disadvantages of Economic Policy Instruments

Although advocates have expressed a preference for the use of EPIs for environmental policy and
consider them more efficient than regulatory instruments (Seroa Da Motta et al., 2004), EPIs can have

disadvantages if improperly designed and implemented (Kautto and Melanen, 2004).

A number of disadvantages identified include (BIS, 2011; Sorina-Geanina and Nicoleta-Cornelia,
2011):

e  Environmental taxes require complex and costly monitoring

e User charges and fees may encourage illegal discharges

e Tradable permits involve high transaction costs and require the existence of specialised markets
and a complex administration system

e It can be difficult to determine the size of the incentive required for changing behaviour

e Change in behaviour may take time, thus there is an uncertainty regarding when the effects will
occur

e EPIs provide flexibility, yet after their implementation, it may be difficult for the government to
change them

o EPIs may require increasing prices to reduce consumption or reflect scarcity, which may affect

equity and hamper their compliance and effectiveness.

Many of the disadvantages listed above stem from poor EPI design. The World Bank (1998) warns
that if the primary purpose of EPIs is to raise revenue, it would likely fail. Moreover, the findings of the
2004 UN Environment (discussed in section 2.2) need to be emphasised again, that a “lack of under-
standing of how Els work; political interests that seek to minimize control costs via regulation; and a

preference for keeping the status quo” hampers effective EPI implementation (UNEP, 2004).

Another problem raised by the World Bank, is that public awareness is often low and uncertainty high.

These factors, when combined with a mistrust of regulators and/or firms responsible for environmental
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degradation, would lead to weak or obstructive participation among stakeholders. This poses a real

constraint to the rapid implementation of complex EPI mechanisms.

Major industries that can afford to pay polluting penalties can often misuse this instrument as a license
to pollute. It is thus important for authorities to make these industries aware of the impact their pollu-

tion has on the environment.
In South Africa, major concerns of implementing EPIs are:

e The impact of taxes or charges on the poor and on business (and therefore the possibility of
resistance to the instruments from communities and businesses); and
e Uncertainty of whether revenues generated from taxes and charges will be ring-fenced to fund

mitigation measures.

2.4 Economic Policy Instruments in the South African Landscape

This section investigates economic policies in South African’s water sector that have the potential to
mitigate ecological damage. These policies include water tariffs, payments of ecosystem services and

conservation credit trading.

2.4.1 Water Tariff

Water pricing is an important economic instrument for enhancing social equity, improving water use
efficiency and ecological sustainability, and securing financial sustainability of water utilities and oper-
ators. Thus, water pricing can be a powerful management tool to achieve various objectives across

the water value chain.

Although water in modern times has become a much scarcer commodity, it remains an inexpensive
commodity. However, it is also a social good, and the rights to free basic water and to an ecological
water reserve are recognized in South African law. Thus, there arises an apparent conflict between
the application of economic charges for water, and the social value of water. This results in disagree-

ment about the “right” way of pricing it.

Different tiers of water tariffs exist across the value chain, spanning raw water charges, pollution
abatement charges, bulk water charges, and various water services charges, and they will be further
discussed below. The setting of these tariffs is governed and influenced by various policies and pro-
cesses including the Pricing Strategy for Raw Water Use Charges (DWA, 2007), Parliamentary Portfo-
lio Committee on Water and Sanitation, National Treasury, municipal by-laws and others. The chal-
lenge with getting water pricing right is to find a balance between supplying water as a Constitutional
right; reflecting the total costs of supply (i.e. sustainable service delivery) and also reflecting the scar-
city of the resource itself (i.e. minimise wastage and internalising environmental externalities and op-

portunity costs).
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In 2014, DWS published a water policy position related to economic regulation (DWS, 2014).The posi-
tion states that “Economic regulation will be applied throughout the water value chain. Scope and
functions of economic regulation will encompass the setting of the rules to control, monitor, enforce
and/or change tariffs/charge; tariff/charge determination structures and service standards for the water
sector whilst recognising and supporting government policy and broader social, environmental and
economic imperatives and the function of technical regulation of water infrastructure. To avoid any
conflict of interest, real or perceived, water use tariffs will be determined annually by DWS, in consul-

tation with National Treasury.”

This policy position is motivated based on the fact that there is currently no coherent economic regula-
tion of the entire water value chain. Accordingly, economic regulation is targeted at specific water
management institutions operating in the value chain, including raw water charge setting, water user
association charges, bulk water charges, water services charges (water and sanitation) and waste dis-

charge charges and other charges that may arise.
The following Acts provide the legal basis for water tariffs:

¢ National Water Act (DWAF, 1998) as it relates to raw water tariffs

¢ National Environmental Management Act (1997) as it relates to dealing with the cost of pollu-
tion

o Water Services Act (1997) as it relates to bulk water tariffs and water services

e Municipal Systems Act (2000) as it relates to water services.

The National Water Act (DWAF, 1998) identifies three tiers of tariff for water management (Figure
2-3):

e Tier 1: Raw water tariffs — These administered prices are applicable to all water users and
comprises the basic input cost of fresh water supply. These administered prices are relevant
for services that include the use of raw water from the water resource by bulk distributors,
large users and irrigators. This may also include a water quality pricing component for dealing
with pollution.

o Tier 2: Bulk water tariffs — These administered prices are applicable to all water users who
are customers of bulk water service supply entities. These prices include the cost resulting
from raw water tariffs. These administered prices are relevant for intermediary water services
supplied in bulk (often by water boards).

o Tier 3: Water services tariffs — These administered prices are applicable to all water users
who are customers of water service supply entities (mostly municipalities). These prices in-
clude the cost resulting from raw water tariffs and bulk water tariffs. These administered prices
are relevant for water provision and sanitation services to households and other urban and

domestic users (usually via a municipality).
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Figure 2-3: The three water tariff tiers envisaged by the National Water Act (1998)
2411 Tier 1: Strategy for Raw Water Use Charges

The Water Pricing Strategy (DWA, 2007) deals with environmental externalities to some extent

through economic charge and water resource management charge.

2.4.1.1.1 Economic Charges

There are two methods of setting the economic charge, and they are: administratively by determining

a proxy for the economic value of water, or market-oriented mechanisms.

The administratively determined charge is to be used to promote beneficial use through the realloca-
tion of water to higher value users. This can be accomplished by allowing the transfer of authorisa-
tions to use water by trading.

Where amounts of water are still available for allocation after compulsory licenses have been issued

and there is competition for using this water, the public tender procedure may be followed.

The purpose of the economic charge is to promote beneficial use through the reallocation of water to
higher value users in water stressed catchments. Key benefits of economic charges are that they can
allocate water more efficiently and they can assist in curtailing pollution, and this can be achieved
without compromising social imperatives. However, two matters arise from the implementation of eco-
nomic charges: the financial cost and the fiscal impact. The pricing strategy does not differentiate be-

tween these but sees accrual of all charges to the National Treasury.

2.4.1.1.2 Water Resource Development Charge and Water Resource Management Charge

Water resource development and use of waterworks refer to the planning, design, development, oper-
ation, maintenance, refurbishment and betterment (improvement) of Government Water Schemes
(GWS) and schemes to be funded by water management institutions such as the TCTA and WUAs. If
water use charges are too low, they will lead to underinvestment, over-consumption and unintended
fiscal subsidies. As a result, the water pricing strategy utilises the depreciation, return on assets
(RoA), betterments, refurbishment and off-budget funding approach for setting charges to recover
capital cost in respect of schemes owned by Government. The funding of off-budget infrastructure de-

velopments requires loans. State funding is envisaged to be confined mostly to social, water resource
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development or betterment projects which conform to the purpose set out in section 2 of the NWA,

1998 and where the demand is not driven by specific commercial water users or sectors.

The Water Resource Management Charge (WRMC) comprises activities that are required to protect,
use, conserve, manage and control the water resources and manage water quality located within
WMAEs, including securing water-related ecosystem services. These tariffs are intended to cover the

WRM related costs of CMAs. These costs could include but are not limited to the following activities:

¢ Planning and implementing catchment management strategies
e Monitoring and assessing water resource availability and use
o Water use allocations
o Water quantity management, including flood and drought management, water distribution con-
trol over abstraction, storage and stream flow reduction activities
o Water resource protection, resource quality management and water pollution control
o Water conservation and demand management
¢ Institutional development and enabling the public to participate in water resources manage-
ment decision making.
The water resource management charge (WRMC) and water resource development charge, together,
should theoretically cover the costs of capital, operations and maintenance. Together they comprise
the full cost of water supply. There are, however, additional costs associated with the consumption of
water and other aquatic ecosystem services (Crafford, 2012). These include economic externalities
and environmental externalities (Rogers et al., 1998). Economic externalities refer to the additional
cost borne by downstream users and environmental externalities refer to additional costs borne by so-

ciety, through damage suffered.

2.4.1.1.3 The revision of the pricing strategy for water use charges

DWS released a gazette on revision of the pricing strategy for water use charges (DWS, 2015). The
revised raw water pricing strategy provides a combination of national charges and water management
area specific charges to facilitate the development of affordable raw water tariffs to all users. The hy-
brid pricing strategy proposes a number of changes to the current version of the pricing strategy, and
these changes aim to increase revenue generated by the Department. The revised pricing strategy
also includes the waste discharge charge system (WDCS) which was introduced in the 2007 strategy
(DWAF, 2007) (see Figure 2-4). This system is intended to establish an economic instrument for

charging waste discharges, or water pollution.
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Figure 2-4: Changes in charges in raw water pricing strategy

2.4.1.1.3.1 Waste Discharge Charge System

This WDCS is based on the polluter pays principle (envisaged in National Environmental Management
Act (NEMA)) and aims to internalise the environmental costs of waste dischargers by recovering the
costs of mitigating water resource quality impacts of pollution. It further intends to create financial in-

centives for waste dischargers to reduce waste.

The WDCS is implemented through a catchment level WDCS business plan, developed as part of the
water resource management plan (WRMP) in the catchment management strategy (CMS). The busi-
ness plan articulates technical, financial and management arrangements for the implementation of the
WDCS and is developed by the catchment management agency (CMA), with support and oversight
from DWS. DWS will develop a consolidated WDCS plan, based on the catchment business plans,

and will negotiate the consolidated plan with National Treasury.

According to proposed strategy WDCS is intended to:

¢ Promote the sustainable development and efficient use of water resources

e Promote the internalisation of environmental costs by waste dischargers
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o Create financial incentives for waste dischargers to reduce waste and use water resources in

a more optimal manner

e Recover costs associated with mitigating resource quality impacts of waste discharge.

2.4.1.1.3.1.1 Application of WDCS

WDCS is based on a linear relationship between load and charge (i.e. a flat charge rate is applied). In

other words, the charge increases by constant increments with an increase in discharge load.

The WDCS comprises two categories namely the waste discharge levy, that will provide a disincen-
tive for the use of the water resource as a means of disposing waste and the waste mitigation

charge, which will cover quantifiable costs of mitigating waste discharge related impacts.

The waste discharge levy is an unreturned payment in that it does not recover any direct costs, nor is
it related to a particular service received and as a result, this charge will generate surplus revenue
which could be used for a number of uses, through a process of implicit assigning and budgetary allo-
cation. The levy is based on monitored discharge load, given that the charge seeks to change actual
discharge load. This also means that where dischargers are reducing waste load at source, that re-
duction is reflected in a reduced charge.

Waste mitigation charge is intended to cover the costs of mitigation measures undertaken in the water
resource and will be applied in cases where it is more economically efficient to reduce load within the
resource than reducing discharge load at source. As such, the Mitigation Charge is a user charge to
recover the costs of mitigation measures deployed in the resource. There are four categories of Miti-

gation Charge:

e Mitigation through removal of load from the resource, including a regional mitigation scheme

or infrastructure or a regional mitigation project
o Water resource system operation for the dilution, blending or purging of poor quality water
¢ Mitigation for treatment costs downstream

o Treatment at source, in order to apply the most cost-effective treatment options to a limited

number of dischargers in a catchment Institutional arrangement.
24.1.2 Tier 2: Bulk Water Pricing Structure: Overview

The Water Boards are regulated by the Minister in terms of the Water Services Act, 1997 and the Pub-
lic Finance Management Act. As a result, DWS has published a guideline for Water Board tariffs. Ac-
cording to this guideline, bulk potable water tariffs must achieve and maintain the pre-negotiated finan-

cial targets and capital structure of the water board as expressed in the Shareholders Compact, after
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providing for expenses, capital investments and loan repayments and for a reasonable amount of flex-
ibility through providing for contingencies and, where applicable, for agreed dividends to the National

Revenue Fund.

These tariff guidelines must also be read in conjunction with the National Treasury “Distribution Policy
for Government Business Entities (NT, 2016a)” and with the National Treasury “Capital Structure Pol-

icy for Government Business Enterprises (NT, 2016b).
2.41.3 Tier 3: Municipal Water Services Pricing structure: Overview

The Constitution of South Africa provides the national government, subject to section 44, with legisla-
tive and executive authority to oversee the effective performance by municipalities of their functions,
including water and sanitation limited to potable water supply systems and domestic wastewater and

sewage disposal systems.

In October 2015, government published a gazette on norms and standards in respect of tariffs for wa-
ter service authorities and bulk water service providers (DWS, 2015). This revised document pays at-
tention to water challenges in South Africa and the charges are drought and seasonal charges. This
document also recognises that the state of water treatment works needs improvement by having a

charge that will be able to recover operations and maintenance costs.
2.4.1.3.1 Drought tariff and seasonal charge

The new policy recommends that a Water Service Authority may implement drought tariffs or activate

other conservation measures such as imposing water restriction including:

¢ If drought tariffs have not been approved as part of the water supply tariffs, a Water Ser-
vice Authority must follow processes described in the norms and standards before imple-

menting drought tariffs

o Authority must use a tariff that minimizes the economic and social costs related to water

conservation measures

e Authority must use a tariff that will encourage consumers to reduce consumption to the
sustainable drought level with little time lag, by for example charging a penalty volumetric

tariff or additional fixed tariff for consumption above the desired sustainable consumption.
2.4.1.3.2 Revenue required to provide water supply on a sustainable basis

A water service authority must set its water supply tariffs so that its water supply revenue inclusive of

all other transfers and grants allocated to water supply services is sufficient to recover:
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o All reasonable costs directly and indirectly associated with the operation, maintenance, refur-
bishment and development of water services, water services customer care and all costs as-

sociated therewith

e Payment required to redeem its water services related loans over a reasonable period

e A net surplus of a minimum of 6% per annum on revenue.

A water service authority must at all times budget separately, prepare separate financial statements,

and set tariffs separately for its water supply services function.

2.4.1.3.3 Industrial Wastewater Charge

Industrial effluent has generally been regarded as an unimportant and troublesome by-product of a
manufacturing process. In a few cases, industrial effluents contain useful resources that can be viably
recovered. In South Africa, industrial effluent discharge is ultimately regulated by DWS. If an industry
is located within a municipal boundary, the industrial effluent will most likely find its way to the munici-
pal sewage treatment plant. Traditionally municipalities have imposed minimum discharge standards.
These standards were primarily imposed to protect the sewage network. For example, low pH was
discouraged to prevent corrosion of cement pipes. A limit was imposed on suspended solids to pre-
vent clogging of pipes. Flammable liquids were not allowed to be discharged for obvious reasons.
Other standards, such as minimum COD limits were imposed to avoid over-burden of the local treat-

ment works.

Due to public and environmental pressure, DWS has become stricter with municipalities that do not
meet minimum discharge criteria. As a consequence of this pressure, municipalities have had to ex-

amine the capacities of their treatment plants, sewage networks and customers.

The structuring of wastewater charges is a fairly complex process, dependent on several contextual
considerations including (DWAF, 2007), the type of water users occurring within a given municipality
(and the resulting pollutants that enter the system), the classification status of the water resources in-
tended to absorb any untreated effluent and their associated ability to absorb it; also seasonal varia-
tion thereof, and the overarching objective of protecting water resources necessitates charge consid-
erations that promote the prevention of water resource degradation rather than remediation of pol-

luted/damaged water resources.

The development of an effective wastewater treatment charge is thus dependent on an intimate un-
derstanding of the various factors that determine how it should be structured. A lack of understanding
in any of the underlying contextual considerations (e.g. monitoring; resource quality, resource quality

objectives) results in a sub optimal wastewater treatment charge.

A significant amount of work has been done to delineate the complexities of setting wastewater treat-

ment charges, most notably and most recently by Hosking et al. (2011). However, despite the availa-
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bility of such resources recent investigations as part of the DWS Olifants Water Resource Classifica-
tion System (DWA, 2013) have revealed that these proposed charge structures are not being applied

at the municipal level, especially in municipalities that struggle to achieve Green Drop certification.

This suggests that the reasons for the lack of implementation of new and relevant charge structures
within municipalities is most probably due to a lack of understanding in one or more of the contextual

considerations that are required to set the charge.

2.4.2 Payment for Ecosystem Services

The FAO (2007) has defined Payment for Ecosystem Services as follows: “PES transactions refer to
voluntary transactions where a service provider is paid by, or on behalf of, service beneficiaries for ag-
ricultural land, forest, coastal or marine management practices that are expected to result in continued

or improved service provision beyond what would have been provided without the payment.”

Internationally, various payments for ecosystem services (PES) schemes have been attempted as a
method for internalizing ecosystem benefits into the economy. There have been many case studies
and projects internationally, and some in South Africa, and the WRC has also done investigations into
the role of PES in Catchment Management Agencies (CMAs) (Pearce, 2014). PES are payments of-
fered by beneficiaries of ecosystem services to service providers who provide some form of manage-
ment of the ecosystems that produce those ecosystem services. The current form of PES has had
very limited success, mostly because it requires the service provider, usually a community, individual
or organisation to either cede their rights to land or a natural resource, or to refrain from a potentially
damaging or polluting land use or a natural resource use; and in return receives a payment. These
voluntary transactions have been problematic because it puts livelihoods at risk, ecosystem services
are often not well-defined nor measurable, and tenure is of a public nature, and therefore not secure

nor exclusive.

However, UNEP (through the UN Programme on Reducing Emissions from Deforestation and Forest
Degradation (UN-REDD programme) and Kenya Forest Service) and the USAID Planning for Resili-
ence in East Africa through Policy, Adaptation, Research and Economic Development (PREPARED)
programme, have in recent years made some breakthroughs in PES case study projects in East Africa

(in Kenya and around the Lake Victoria Basin) by recognizing two principles, that:
e Linking ecosystems to economic systems requires a common and measurable currency, and

e Adequate scientific evidence between the common currency and associated ecosystem ser-

vices (multiplier effects) is required.

Analysis of the outputs of these UNEP and USAID initiatives reveals two examples of common curren-
cies: land and carbon. Both are measurable, both have demonstrated scientific linkages with ecosys-
tem services and where the link between the service provider and the beneficiary is direct and secure,

PES transactions have been possible. The problem for the South African context however, is that
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these successes were possible in settings unique to East Africa, i.e. in mega protected areas with ex-
tremely high tourism potential (e.g. Masai Mara) (UNEP,2012).

The concept of a common currency is useful because UNEP has demonstrated the existence of eco-
system services multiplier effects related to such common currencies. However, PES systems of the

conventional nature described above are not suitable, and neither is a unique currency enough.

In order to ensure water security, decision makers can not only penalise harmful behaviour, they can
also reward beneficial actions. The most common way to do this is through subsidies. Payments for

Environmental Services (PES) are a specific type of subsidy.

In the context of water, PES can be used to persuade users of land or other natural resources to mod-
ify their behaviour so as to protect and enhance water resources (e.g. shifting to organic farming, con-
verting arable land to pasture, planting trees). PES may compensate them for the extra effort and/or

financial cost involved in changing their behaviour.

The funding for PES may be provided by governments, international agencies, local communities, wa-
ter companies, hydro-power producers, flood protection agencies, or private companies, depending on
the type of benefits expected and their impact. In some cases, the cost can be passed on to final con-

sumers (e.g. in the higher price of products cultivated organically or sustainably).

In many circumstances, PES may be a more effective and efficient method of managing water re-
sources compared to its alternatives. These typically entail major outlays on water treatment, flood
control, and the development of new sources. For example, improving the quality of raw water is nor-
mally preferable to investing in costly treatment works, and may be vital for the preservation of brand

image (Vittel case below).

There are at least three prerequisites for implementing PES: an effective supply and demand of the
targeted ecosystem services; supportive intermediary organisations to facilitate the PES mechanism;
and supportive national conditions (e.g. policies that promote secure property rights and market ex-
change).

PES recognises the fact that the task of environmental stewardship is widely dispersed throughout so-
ciety. Getting it done at the source by enlisting key stakeholders can be effective, efficient and fair.
Even though PES was not intended to reduce poverty, there are a number of ways that PES pro-
grammes can be set up to benefit the poor. For example, direct benefits may be generated through
payments to poor people who are the suppliers of ecosystem services. These payments can be mone-
tary or non-monetary. PES programmes may additionally bring indirect benefits such as social capital
and political voice, or technical training.
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Some examples of PES in action:

The city of New York opted to support farmers carrying out watershed protection upstream in the Catskill
Mountains in order to reduce the high cost of treating water downstream closer to the city (Appleton,
2002).

Nestle, a multinational drinks company, operates a scheme for subsidising farmers to avoid the use of

nitrates in the area from which its bottled water Vittel is drawn (Perrot-Maitre, 2006).

In Quito, Ecuador, and in several smaller cities in Honduras and Costa Rica, the water utility and electric
power companies pay local people to conserve the watersheds from which water is drawn (Pagiola et
al., 2008).

In Venezuela, the power producer CVG-Edelca pays a proportion of its revenues towards the preserva-
tion of the Rio Caroni watershed (Dasos Habitat Foundation, 2017).

Experience with PES shows that it is most likely to succeed where the following conditions are present
(Fripp, 2014):

e There is a clear demand (need) for ecosystem services, which have financial value to one or
more stakeholders

e Provision of ecosystem services is threatened

e Specific resource management actions offer feasible solutions

o Effective brokers or intermediaries exist

e Resource tenure is clear, and contracts can be enforced

¢ Outcomes of actions can be independently monitored and evaluated.

24.3 Conservation Credit Trading

Given the degraded state of much of the country’s wetland resources, the increased threat to wetland
resources in certain regions and the growing application of questionable approaches to offsets
measures for wetlands, there is an urgent need to develop a policy that will mitigate these impacts,
and this can be done through conservation credit trading. Although conservation credit trading in the
South African context is fairly new, there have been some pilot projects that show successful wetland

mitigation banking implementation.

Currently, wetland rehabilitation through offsets is undertaken on an individual basis in response to
permitting conditions. Wetland offsets are designed for measurable conservation outcomes resulting
from actions designed to compensate for significant residual adverse biodiversity impacts arising from
project development after appropriate prevention and mitigation measures have been taken (BBOP,
2009).
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Conservation credit trading is the preferred mechanism for establishing compliance with regulatory re-
quirements (and national policy). It involves the establishment of new wetland areas, or "banks," in ad-
vance of anticipated losses (SANBI, 2008).

The usefulness of a bank to decision makers and developers is therefore greater where the demand
to develop wetlands is high, i.e. where there is a sector that impacts wetlands and there is projected
growth in that sector in a catchment. However, the majority of wetland habitats in South Africa are lo-
cated in predominantly agricultural areas yet, the presence of wetlands on agricultural land do not
contribute to the economic value of land. Therefore, for wetland banking to be viewed as an economic

policy instrument, more valuation studies on wetlands are necessary.

Conservation credit trading has a number of advantages over individual fragmented wetland offsets
because of the ability of mitigation banking programs to (SANBI, 2008):

¢ Reduce uncertainty over whether the compensatory mitigation will be successful in offsetting

project impacts

¢ Assemble and apply extensive financial resources, planning, and scientific expertise not al-

ways available to many permittee-responsible compensatory mitigation proposals

e Reduce permit processing times and provide more cost-effective compensatory mitigation op-

portunities

¢ Enable the efficient use of limited agency resources in the review and compliance monitoring

of compensatory mitigation projects because of consolidation.

Additionally, banking represents an increasingly important economic component of the environmental
consulting sector, showcasing the synergies that can arise between effective environmental protection

and economic expansion.

2.5 EPIs Implemented Internationally

2.5.1 Australia

Australia has been using water trading as a mechanism for reducing the economic opportunity costs
of water. The policy imperative was to move water use away from rice production to higher value out-

put water uses.

In the 1980’s there was a fundamental shift in focus with regards to water management. Government
was less willing to fund large scale water infrastructure projects, the agricultural sector was becoming
increasingly exposed to international competition and there was an increasing awareness of the im-

pact of large-scale water storage and use on the environment (NWC, 2012).
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Water resources in certain catchments were becoming fully or even over allocated leaving agriculture
and other economic sectors vulnerable to shocks in the available water supply. This resulted in a shift
away from the augmentation of existing water supply schemes towards making better use of the exist-
ing water entitlements. This led to the introduction of a water trading system in 1983 whereby water

entitlements could be traded between water users.

One of the primary advantages of the system of tradable water entitlements was that it allowed for the
overall extractions of water to be capped, meaning that the only way to obtain additional water rights

was to purchase them from someone else.

The underlying motive was to increase efficiency as well as equity in water allocation whilst simultane-
ously preserving the environment for coming generations. Fundamentally, this enables water alloca-
tions to move to relatively higher valued uses which reduces the opportunity costs associated with the

use of water and results in a benefit for the overall economy (NWC, 2011).

The price signal that resulted from the trade of water entitlements encouraged irrigators to use water
and other inputs in a productively efficient manner. Water prices signals during the droughts of the
early 90’s encouraged irrigators to determine exactly how much water their crops required during par-
ticular phases of their growth cycles and to invest in technologies that improved the efficiency of their

water use.

The result of these new approaches saw shifts on a regional scale with large volumes of water moving
away from flexible production systems such as the rice growing areas of New South Wales towards
long lived perennial horticultural investments in South Australia (NWC 2012).

The trade of water entitlements also saw water move from the agricultural sector to urban centres as

well as the environment.

The system has encouraged the development of high value irrigation enterprises whilst allowing for
adjustments to production to be made more easily. This allows market exit and retirement decisions
to be made by producers as the sale of water entitlements allows individuals to finance their exit from
the industry, or simply to negotiate a period of change.

This case provides evidence that water trading can reduce economic opportunity costs. The benefits
thereof accrue indirectly through increased Gross Domestic Product (GDP) and to the fiscus through
higher tax revenues associated with increased production. The costs of implementing water trading
schemes would most likely accrue to CMAs and need to be recovered either through the raw water
tariff, or through a mechanism ring-fenced within the water trading scheme. In addition, it may also be
possible to capture the resource rent associated with these transactions — these rents would likely ac-
crue to National Treasury.

The NWA makes provision for transfer of water use authorisations (Section 25). However, since

1998, many instances of water trading have emerged that have undesirable unintended conse-
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quences, which were contrary to water equity principles. This resulted from regulatory powers in wa-
ter allocations to water management institutions and limited oversight mechanisms for DWS. Two key
undesirable, unintended consequences that arose from this were: (a) that the allocation of water may
take place without Ministerial consent; and (b) that water, because it is a scarce good, becomes com-

moditised, and water traders use it as a means to make profit, at the cost of users.

2.5.2 lIsrael

During the past five decades, Israel has developed broad and diverse policies to protect and preserve
the environment, based primarily on CAC regulations, and began to apply EPIs in environmental
policy only in the last 2 decades. Yet this approach is quickly gaining momentum, as use of EPIs is
increasingly viewed as a legitimate option in environmental policy (Bank of Israel, 2009; MoEP, 2008).
In the past, due to the absence of specific laws and regulations, restrictions on pollution emissions
were implemented through conditions stated in the business license of the relevant factories. This situ-
ation was characterised by a fundamental lack of consistency and transparency, with the absence of a
planned, guided policy. In addition, company owners could use their economic and political influence

to obtain less stringent conditions in their business license.

According to Palevitch et al. (1998), one major concern that delayed the use of EPIs in Israel’s envi-
ronmental policy is related to concerns regarding the implications on the economy’s competitiveness
in the international market, and fear of affecting the competition ability. In addition, policy makers were
influenced by the concern that the implementation of such measures would lead to a decline in GDP
growth. Additional possible obstacles are policy makers that have an in-depth knowledge and practice
of using regulations; a lack of economic expertise within the national administrations; and the exist-

ence of interest groups that support/ oppose certain policies and try to influence them.

Over the years, many studies have been carried out on the economic implications of environmental
protection in Israel, including a study analysing the economic aspects of environmental liabilities (Bar-
kat et al., 1996). As a result, awareness to the problems associated with the existing situation in-
creased and Israel went through a conceptual revolution regarding the use of EPIs in environmental
policy. A particularly significant change occurred in 1995, when the minister of environmental protec-
tion established a public-professional committee (Mingelgrin Committee) in accordance with the Gov-
ernment Decision 6043, to set regulatory procedures to protect the environment. In 1997, the commit-
tee published its recommendations concerning the importance of establishing a structured and trans-
parent process for setting environmental standards in Israel (MoEP, 1997). According to the commit-
tee’s recommendations, one of the main principles is that the process should be based upon an eco-
nomic methodology, by conducting a cost-benefit analysis (CBA) in order to determine the optimal
standard from the perspective of the national economy. Since the committee published its recommen-
dations, extensive regulation has been established. In particular, CBA were carried out to determine
the optimal policy on many environmental issues. Indeed, this procedure has become widely used for

setting standards and regulations in many areas, such as water, energy and transportation.
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2.5.3 Lessons Learned
The prospect for EPIs needs to be understood in the context of the country’s water development.

In Israel, a combination of increasing block tariffs, excess water use fines, production levies, tariffs to
finance artificial recharge, subsidies for well rehabilitation, long term commitments for purchasing wa-
ter produced by new sources and a close to full cost recovery water price system has proved to be a
successful policy reform for addressing severe water scarcity and providing adaptive mechanisms for
coping with drought. Water prices and their role can only be understood in the context of an IWRM
system and in the context of the different role that water has played in economic development. In Is-
rael, this has shifted from an initial stage where the dominant objective was food and water security to

the present when environmental sustainability is a paramount concern.

Consistent policy actions can result in the successful implementation of different EPls making for ex-
ample water trading the best alternative in some places (as in the Murray-Darling basin in Australia)

and command and control and prices in others (as in the case of Israel).

The framework conditions and the political process are more important than the instrument itself in ex-
plaining the success or failure of each case. This might also explain why EPIs may deliver benefits for
the green economy even when their implementation fails. For example, in the case of the over-con-

sumption tax in Israel (which ultimately failed), the initiative helped raise public awareness and discus-

sion of water challenges which can assist in the search for better social responses.

Various international examples of incorporating the economics of aquatic ecosystems and biodiversity
into water pricing do exist, these are however not easily transferrable to other countries. There are
three key reasons for this: firstly, countries and their river basins have unique socio-ecological settings
comprising unique ecosystems, ecosystem services bundles and socio-economic conditions; second-
ly, economic realities and water policy imperatives create unique supply and demand settings; and

thirdly, countries are characterised by unique institutional settings.
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3 UNDERSTANDING LIMITATIONS

Prior to proposing a solution of internalising EEB into water resource management, it is important to
understand the scope of the problem. The following section describes the process followed to identify
key limitations to effective use of current policies that tends to mitigate ecological damage in South

Africa.

The literature review in the above section formed a key source of evidence and it provided a general
framework from where the line of questioning would be guided towards challenges and gaps appropri-

ate to the study.

It was noted through literature review that the South African water sector has enabling legislation for

mitigating ecological damage.

3.1 Approach and Methodology

The process followed a participatory, qualitative research approach and gathered evidence from litera-

ture and key stakeholder interviews.

A mapping exercise of identifying major impactors was done in order to identify the regulators in water
management relating to the use of policy instruments in South Africa (see Table 3-1 and Table 3-2). A
sample of purposely selected key informants were interviewed through face-to-face and telephonic
interviews to provide a deeper understanding of the major challenges in the water related economic
policy landscape in South Africa. Although, the focus however, of the assignment was predominantly
on EPI’s, the entire policy instrument landscape was assessed with respect to risks to aquatic systems

and aquatic ecosystem services.

Table 3-1: Impactors and Regulators of Water Resource Management

Impact Impactor Regulator / Implementer

Raw water, bulk water and wa-
ter services users

Cumulative degradation

Habitat provisioning and
ecological infrastructure

Mining; construction; urban de-
velopers; agriculture

WWTWs; Industries

.g. mini facturi
Water purification and (e.g. mining, manufacturing)

waste assimilation

Agriculture runoff (polluted)

DWS, WSAs / DWS, CMAs,
WUAs, Water Boards, WSAs

DWS, WSAs / DWS, WSAs

DWS, DEA, DMR, WSAs /
CMA, WSAs, Industry

DWS/CMA
WSAs/WSAs
DWS/Industry

DWS / CMA, Agriculture
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Table 3-2: Organisation and personnel interviewed

Organization Target Interviewee

Department of Environmental Affairs (DEA) Chief Directorate: Integrated Environmental
_ Management- Ms Dee Fischer
Department of Water and Sanitation (DWS); Chief Director: Water Trade Entity (WTE)- Nor-
Department of Water and Sanitation (DWS); Acting Chief Director: Economic and Social Reg-
_ ulation- Ms Sizani Moshidi
CEO: Breede-Gouritz CMA- Phakamani Buthe-
lezi

Private Sector Mr Mark Botha (Independent Environmental
Services). Has worked in making financial provi-

sions for environmental mitigation.

In total, 5 interviews were conducted. Interviews were formally planned and took place by appoint-
ment. The stakeholder consultation took the form of semi-structured, open-ended expert interviews.
Each interview started with familiarising the interviewee with the study, its purpose and key terminol-
ogy. Thereafter the interviewee was given the opportunity to share their own assessment of the chal-
lenges and possible solutions related to water resource management. The interviewer, where neces-
sary, asked for elaboration or explanation with follow-up questions. The interviewer further used re-
search questions to pursue additional lines of enquiry that may not have been raised by the inter-
viewee(s). Interview feedback was captured for analysis. On average, each interview had a duration
of 1 hour.

3.2 Gap Analysis Results

The information gathered from interviewees together with literature was analysed and major issues
that emerged included:

Financial constraints

Cumulative water pollution

Water pricing strategies

Complying with legislative requirements

Consumer behaviour

o gk~ w2

Roles and responsibility.

These issues are discussed in brief below.
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3.21 Financial Constraints
3.2.1.1  Water Trading revenue collection challenges

The Water Trading Entity (WTE) reports to the Accounting Officer of DWS. The entity manages the
recovery of usage costs to ensure the long-term sustainability of the country’s water resources. The
entity has two components: water resource management and infrastructure management. The water
resource management component oversees the management of water quality, conservation and the
allocation of water through Catchment Management Agencies where these are established and opera-
tional. The infrastructure component oversees the operation and maintenance of existing water infra-

structure as well as the development of new infrastructure.
WTE has major constraints in revenue collection which include:

e There are no proper billing systems in place especially for municipalities in the rural areas
where they have communal taps.

e Revenue collection is inefficient because there is no integration with the deeds office. When a
farmer sells the land, they don’t have to report to DWS and the department ends up billing the
wrong person and that person usually will not report as they know they cannot be prosecuted.
Water use License application not being electronic exacerbates the problem.

e The department currently has historic debt which means that they have negative equity. This
shortfall results in the department not being able to have sufficient funds to rehabilitate de-
graded water resources. According to the interviewee, the waste discharge charge to be im-
plemented by the department will not be able to account for communities on riparian zones
who discharge waste directly to the river and leakages from sewage pipes.

¢ Non-revenue water due to aging infrastructure.

e Enforcement and compliance not properly done.

Lack of communication between WTE and Chief Directorate: Economic and Social Regulation makes
it difficult for some of the WTE challenges to be resolved. WTE is currently unable to recover their
costs, resulting in the department using revenue collected as running costs and not allocating appro-

priate funds for rehabilitation of ecological infrastructure.
3.21.2 Operation and Maintenance (O&M) Costs of WSA water infrastructure

The Water Supply and Sanitation Policy White Paper (DWA,1994) has a significant focus on the eco-
nomics and financial aspects of water, envisaging that water services should be self-financing at a lo-

cal and regional level. It mentions at least three principles to this end, namely:

1. That water has economic value, and that service provision has to reflect the growing scarcity
of good quality water in South Africa in a manner which reflects its value yet does not under-

mine long term sustainable and economic growth (South Africa, 1994)
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2. That there has to be equitable regional allocation of development resources, as limited re-
sources are available to support the provision, and thus basic services should be equitably
distributed among regions, taking account of population and level of development (South Af-
rica, 1994)

3. That the cost of use must ultimately be recovered from the user (this does not exclude the use
of pro-poor subsidies to, for instance, indigent households), and is a central principle to en-

sure sustainable and equitable development, as well as efficient and effective management.

The NWRS (DWS, 2013) reinforces this earlier policy position though under the heading “Financing
the water sector’. It envisages “optimal investment’ to ensure a financially sustainable water sector.
This would include attracting funding for water sector projects from both public and private sectors,
reflecting the economic value of water, both in the use of water and the prevention of water pollution,
yet ensuring that costs recovered through regulated water prices are pro-poor while promoting water
conservation and deterring pollution. The NWPR further envisages the establishment of an Economic

Regulator for water.

The Strategic Framework for Water Services (SFWS) (DWAF, 2003) introduced a more detailed finan-
cial framework for the water services sector of South Africa. This framework outlines the various fund-
ing sources for provision of water services in the country. Two funding mechanisms are the chief
source of funds to WSAs for provision of water services, namely (1) payment for the services by the
consumer and (2) subsidies from national government to eradicate infrastructure backlogs. National
government subsidies mentioned by the SFWS are the Municipal Infrastructure Grant (MIG) and the
Capacity Building Grant. MIG is provided to WSAs to address the universal service obligation (a policy
priority in South Africa) of providing all South Africans with at least a basic water facility and a basic
sanitation facility. In providing these services, the WSA could also utilise consumer payment and other

financial resources to cross-subsidise water services within their jurisdiction.

The SFWS also introduced a free basic water services policy. The Free Basic Water Policy (FBWP)
has the purpose, according to the SFWS, to assist in promoting sustainable access to a basic water
supply by subsidising the on-going operating and maintenance costs of a basic water supply service.
The FBWP strengthens the ‘user pays’ principle, as the free component of water is only to provide a
volume of water to the poor for a water supply necessary to sustain life. A free basic water supply is
defined as 6 kl per household per month. The SFWS indicated that the free basic water services could
be financed from the local government equitable share as well as through cross-subsidisation be-
tween users within a system of supply or within a water services authority area where appropriate
(DWAF, 2003). This basic level of water is provided free to all households that earn less than the pov-
erty line, which is defined as a monthly household income of R2 300 per month by National Treasury
in 2013 (South Africa, 2013).

WWTW infrastructure and operations in South Africa faces significant challenges. DWS’s Green Drop
assessments have served to highlight and communicate these challenges, shifting focus to the sus-

tainable operation, maintenance and rehabilitation of existing water and wastewater schemes. In spite
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of the current efforts to implement a cost-reflective payment system as well as the existing grant fund-
ing, municipalities do not have proper O&M budget to address upgrading and O&M of WWTW infra-

structure.

This also forces many municipalities to cross subsidise services to manage cash flow or to fund other

non-revenue services.

3.2.2 Cumulative Water Pollution

The 1997 White Paper on a Water Policy for South Africa has as one of its key principles (principle 16)
that water quality management options shall include the use of economic incentives and penalties to
reduce pollution; and the possibility of irretrievable environmental degradation as a result of pollution
shall be prevented (South Africa, 1997).

Various interviewees in this scoping study articulated a number of pollution issues, including contami-
nation of various key rivers and dams, dysfunctional waste water treatment systems and poor mainte-
nance of the infrastructure; spillages from municipal sewerage reticulation systems and discharges
from mines and industries. Point source pollution is highlighted as a major cause of concern in effec-
tive water management. Interviewees indicated that there are cases where mine and agricultural

waste are disposed directly into main sewer lines.

Another water pollution aspect of concern is the cumulative effects of pollutants. Nutrient pollution in
particular is predominantly caused by high volumes of WWTW effluent (point sources) and sewage

spills (diffuse sources).

The NWRS specifically confirms environmental degradation and resource pollution as one of the key

challenges facing the country, resulting from (DWA, 2013):

Pollution from overloaded WWTWs

. Discharges of urban and industrial effluents to the environment

. Irrigation return flows with high salinity concentrations

. Wash off and leachate from mining operations

. Wash off from areas of human settlement with inadequate sanitation.

The Hartbeespoort Dam, for instance, is heavily impacted by various effluent pollutants. Here, eu-
trophication is a significant hazard. Eutrophication is the enrichment of fresh water bodies by inor-
ganic nutrients. It may occur naturally, but it is mostly the result of human activity. The main nutrients
responsible for eutrophication are phosphates and nitrates, with the phosphates being the main

cause. The major sources of nutrients are anthropogenic and result from point sources in the form of
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WWTW effluent and diffuse sources such as sewage spills and fertiliser runoff. Eutrophication is par-
ticularly evident in slow-moving rivers and shallow lakes, such as the Hartbeespoort Dam, where it will

cause various problems if not controlled.

A decrease in biodiversity may result as eutrophication kills the more sensitive species of fauna and
flora. One effect of eutrophication is that it causes the loss of desirable fish species. In addition, di-

rect spills of sewage deplete the oxygen in the water killing the organisms living there.

Excessive growth of algae or plants is a problem. The most common algae in eutrophic systems are
the blue-green algae. These cause bad odour problems and have the capacity to develop toxins.
There have been a number of cases of livestock and wildlife deaths through ingesting algal toxins. Mi-
crosystin, one of the toxins generated by the blue-green alga Microcystis, is a small, stable molecule
that does not break down easily. This renders the water unsafe to drink, and people especially at risk
are those who rely on the water directly from the environment for their needs. Excessive plant growth,
water hyacinth being the most common in Hartbeespoort Dam, covers the water surface with a dense
growth, preventing light from penetrating the water. As it dies the dead material sinks to the bottom
and microbial action uses the available oxygen, killing off the other organisms which contribute to the

stability of ecosystems.

Another problem relates to treating of water for potable or other uses. Algae causes blockages in
WTW systems, and in addition, in order to render water from a source contaminated with blue-green

algae safe it is necessary to use activated carbon. This increase water treatment costs.

Eutrophication negatively affects the aesthetics of a water body thereby negatively influencing prop-
erty value. Not only does the water look unattractive but blue-green algal blooms may cause the wa-
ter body to develop a bad odour. Dense growths of plants such as hyacinth on the surface affect the
aesthetics. These effects will not only impair the recreation experience of users, but where residential
or business facilities are adjacent to the water the value and the experience of using the facility would
be impacted.

While high nutrient loads on its own is not a concern to irrigated agriculture, the possibility of residual
pathogens or cyanobacterial toxins on the irrigated produce are a concern that irrigators address before
marketing their crop (Mitchell and Crafford, 2015).

The above risks may result in economic costs. Graham et al. (2012) showed that severe eutrophication
not only increased costs of water treatment, but also increased the cost to agriculture (livestock health
and crop losses), caused a decline in value of property adjacent to the water body and lead to a sub-

stantial decline in recreation services.

In general, eutrophication needs to be prevented at source and its effects mitigated as it has a negative
impact on the health of the people and the national economy.
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3.2.21 Water Pollution from Acid Mine Drainage (AMD)

South Africa is well endowed with vast mineral resources and the wealth created through mining, par-
ticularly gold mining, funded the initial development of the country. However, closure of mining opera-
tions on the Witwatersrand since the 1970s and the subsequent termination of the extraction of rising
underground water from mines have become an important national concern (Council for Geoscience,
2010). AMD causes toxic environmental pollution, corrosion and acidic pH from the sulphuric acid
formed. Rising water levels in the mine voids lead to serious safety risks to deep underground mining
operations and pose risks to safety and property on the surface in the surrounding areas of the mines
(Durrheim et al., 2006; Goldbach, 2009).

Pumping and treatment process introduced through the immediate and short-term solution only neu-
tralise AMD’s high acidity and remove metals (notably iron) carried in the water; this partially treated
AMD is discharged into natural watercourses still heavily laden with salts results in raising saline lev-

els in the riverine system.

A range of statutes has been enacted to give effect to the constitutional objectives, including the
NEMA, which regulates the protection of all environmental resources, including water; the WSA, which
regulates access to potable water supply services; the NWA, which ensures the management, protec-
tion and conservation of water resources; and the National Environmental Management: Waste Act
(NEM: WA), which provides for the management of waste. South African law also provides for the reg-
ulation of mining in the Mineral and Petroleum Resources Development Act (MPRDA). Collectively the
statutory framework includes detailed pollution prevention, minimisation and remediation provisions as
well as liability provisions. Liability in the context of AMD is demarcated by means of detailed statutory
provisions ranging from framework to sectoral legislation which relates to mining and water resources,

and which would be applicable to the issue of water and AMD.

Importantly, DWS issued section 19 notices to mines to take steps to prevent pollution at their own
cost. Ensuring liability for environmental damage and pollution forms part of the state's duty to man-
age the assets of the trust, as it were, as far as its duties as South Africa's public trustee over water
resources are concerned. It seems as if South African courts are inclined to support environmental

governance departments in this respect.

The problem is that the liability framework, even though it operates retrospectively and despite its
comprehensiveness, cannot hold the private sector to account for any damages caused by AMD if the
owners of the mines do not exist anymore and AMD in the western basin is largely caused by defunct

mines which are ownerless.

What the law can do is to provide a comprehensive liability regime today and applicable to the future
so that the current AMD disaster is not repeated many years from now. The financial remedies must

be sufficient to address concerns of (future) temporal scale and at present they are not, both in terms
of their quantum and the future time frame they apply to. Although this financial provision has to be

revised on an annual basis, the calculation of the quantum of financial provision is determined by a
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departmental guideline that makes provision for three years of post-closure maintenance, which is

wholly insufficient considering the pervasive pollution and damage-causing characteristics of AMD.

3.2.2.2 Water Pollution from Wastewater Treatment Works (WWTWs)

Government introduced the Green Drop certification programme, a suasion-type incentive programme
for WSAs, to encourage and monitor effectiveness of wastewater treatment in WSAs. In 2010, the
Department of Water and Sanitation (DWS) published the first national Green Drop Report, based on
assessments done in 2009. Only 7.4% of the assessed plants achieved Green Drop certification. A
subsequent Green Drop assessment was done in 2011 and only about 10% of WSAs assessed
achieved a Green Drop score exceeding 80%. No other Green Drop reports have been released since
then. Effective wastewater management is a requirement to safeguard South Africa’s water resources
and their associated economic, social and environmental benefits. The Green Drop assessments
demonstrate that most wastewater treatment systems fail to effectively treat wastewater and therefore
serve as a significant source of pollution. There are numerous reasons for this, one of which may be

partly due to ineffective wastewater charges.

3.2.3 Water Pricing Strategies

3.2.3.1 Raw Water Pricing Strategy

A potential conflict between the application of economic charges for water, and the social value of wa-
ter, has to be managed. This conflict was described to some extent by Adam Smith in An Inquiry into
the Nature and Causes of the Wealth of Nations: A Selected Edition (Smith, 1776, Book 1, Chapter 4),
where he describes the paradox of value between water and a diamond: “The word Value ... has two
different meanings, and sometimes expresses the utility of some particular object, and sometimes the
power of purchasing other goods which the possession of that object conveys. The one may be called
‘value in use’; the other ‘value in exchange’. The things which have the greatest value in use have fre-
quently little or no value in exchange; and, on the contrary, those which have the greatest value in ex-
change have frequently little or no value in use. Nothing is more useful than water; but it will purchase
scarce anything; scarce anything can be had in exchange for it. A diamond, on the contrary, has
scarce any value in use; but a very great quantity of other goods may frequently be had in exchange

forit.”

Although water in modern times has become a much scarcer commodity than in Adam Smith’s time, it
is still true that water is a relatively inexpensive commodity. However, it is also a social good, and the
rights to free basic water and to an ecological water reserve are recognized in South African water

law.

It is likely for this reason that the Pricing Strategy takes a cautious approach and links economic
charges implicitly to water use licenses, whilst using compulsory licensing as a pre-condition. How-

ever, the Pricing Strategy does not express an explicit opinion on this apparent conflict.

36



Revenue potential of economic charges

DWS, during its National Water Policy Review in 2013, indicated an intention to strongly regulate wa-
ter transfers. Although the NWA makes provision for transfer of water use authorizations (Section 25),
since 1998, instances of water trading have emerged that have undesirable unintended conse-
quences such as, for example, that the water allocation may take place without Ministerial consent;
and that water, because it is a scarce social good, becomes commoditised, and water traders use it as
a means to make profit, at the cost of users. Thus, although DWS has signalled policy intent to pro-
hibit water trading, economic charges still remain a valuable policy instrument in water transfer mech-

anisms.

The framework provided by the current Pricing Strategy gives insufficient policy direction for economic

charges.
3.2.3.2 Bulk Water Tariff

Prices for bulk water provided by water boards are set by water boards themselves, subject to Ministe-
rial approval. Where WSAs provide bulk water to other WSPs, price and other terms are negotiated
between the parties. It recovers the cost of conveying and treating bulk water and wastewater. Water
boards who undertake social infrastructure receive funding from Regional bulk infrastructure transfer

through DWS and despite this grant, more than half of water boards cannot recover their costs.
3.2.3.3 Municipal Water Services Tariff

Municipalities especially in the rural areas are subsidised by government through a number of grants
including: The Water Service Infrastructure Grant (WSIG); DORA (Division of revenue act); Municipal
Water Infrastructure Grant (MWIG), etc. The government through the grants helps municipalities to
develop new, as well as refurbish, upgrade and replace ageing infrastructure that connects water re-
sources to households across municipal boundaries. Despite all these grants as mentioned above,

only one metropolitan municipality can recover its costs.

There are a number of obstacles to the implementation of proper ring-fencing and these include the
lack of cost accounting and the highly technical nature of water service provision that make intra-de-
partmental communication difficult. Furthermore, many municipalities are forced by poor financials to
cross subsidise services to manage cash flow or to fund other non-revenue services. This results in

ring-fencing revenue collected for maintenance and upgrading of WWTWs difficult to achieve.

3.24 Complying with legislative requirements
3.24.1 Compliance at National Level

The DWS describes itself as “sector leader and national water policy maker” (DWAF, 2003). It de-
scribes its functions as “enforcer, enabler and supporter” (DWAF, 2005). These multiple roles are not

always reconcilable. As far as the value chain is concerned DWS administers regulations on tariffs
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promulgated in terms of section 10 of the Water Services Act. It routinely monitors water services tar-
iffs and publishes them annually. Lindfors (2011) describes, the DWS has the overall responsibility of
water resource management and water service provision. As the leader of the water sector, its role is

to support and strengthen the WSAs.

The DWS’s (2013) review of the water sector in the country indicated that DWS oversees and regu-
lates the water business through appropriate policies and regulations which are implemented through
its 9 provincial offices and 4 water management clusters. DWS also monitors the performance of the
sector and regulates the drinking water quality and effluent quality against industry standards and rec-

ommends changes to the business environment within which the various role players have to perform.

DWS (2013) further indicated that the National Water Services Regulation Strategy has been adopted
and the Blue and Green Drop incentive based regulatory processes have been conceived. These
have been implemented with a visible improvement in drinking water and wastewater quality. Much
had been done to assist local government to effectively deliver on its mandate. The monitoring sector
performance (including conformity to national norms and standards) and monitoring compliance with
(and relative performance with respect to) national policies was addressed through the Blue Drop;

Green Drop and RPMS performance systems which were introduced to the water services from 2008.

Transparency in regulation is also a challenge, despite the water and sanitation sector being exten-
sively regulated by legislation, regulations, standards, policy and guidelines, there is no independent
regulator. The DWS assumed complex and often conflicting roles of regulator, supporter, enabler and
implementer in the water resources management arena. As a consequence, enforcement remains

weak.

3.24.2 Compliance at Local Level

The SFWS indicated that water services authorities might regulate the provision of water services
within their local area through these by-laws and contracts (DWS, 2003). The by-laws set out the gen-
eral rights, duties and responsibilities of water services providers, intermediaries, water services
agents and consumers with respect to water services. The relevant by-laws and consumer contract
must set out or provide for consequences and remedies when a consumer breaks a by-law or fails to
meet the contractual obligations with the water services provider. Council approval of water by-laws is

the endpoint of a long process of development, review and refinement of by-laws (DWS, 2003).

Interviewees in this scoping study indicated a lack of implementation of bylaws by relevant authorities.

3.2.4.3 Political Landscape

Political frameworks preserve political discretion on key issues such as tariffs and prioritize mecha-
nisms for consultation with labour and consumers over the structure of water services (Morgan, 2006).

However, in the South African water sector particularly the municipal context the process of prioritising
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projects under the Integrated Development Plan (IDP) consultations is subject to some degree of polit-
ical interference. Political motives tend to be short-term, whereas water resource management re-

quires long-term strategic thinking.

The 1994 White Paper of Water Supply and Sanitation Policy indicated that an important function of
the Central Government is, whilst devolving implementation of water supply and sanitation to the low-
est level possible, the monitoring, auditing and reporting of the sector (DWAF, 1994). The policy in this
White Paper is aimed at opening up the arena for as many participants in development of basic water
supply and sanitation services, which would necessitate the need to monitor and regulate their perfor-
mance (DWAF, 1994).

3.2.5 Consumer Behaviour

Domestic water use has a large share in water and could largely be attributed to household activities
such as drinking, food preparation, bathing, washing and toilet flushing (Hollingworth, 2011) and espe-

cially in consumptive water use for watering of gardens and similar.

A recurring theme of various water policies in South Africa is cost recovery and the associated “user
pays” principle (South Africa, 1994). The NWRS is very explicit on this matter, envisages that eco-
nomic regulation of water is a neglected area in the South African context. It acknowledges a greater
need for using water pricing mechanisms as a policy instrument for Water Conservation and Demand
Management (WCDM), and it indicates explicitly that “the price of water does not send the correct
economic signal that water is a scarce resource”. Several interviewees have echoed this sentiment

and believe that smarter block tariffs are required as a WCDM mechanism.

Municipalities are faced with the challenge that the end-users, particularly domestic users, who are
unwilling to pay, find ways to by-pass the meters and are therefore not paying for their water use.
WSAs therefore have to find ways to isolate water meters to prevent tampering and diminishing the
impacts of “unaccounted for water”, but municipalities also need to ensure that they bill users correctly

and collect the revenue due to them.

Due to similar challenges in unaccounted water across the country, the DWS had introduced the No
Drop performance management system. This system reports the levels of non-revenue water of a
WSA, which is effectively the amount of water supplied in the WSA for which no payment is received.
Although a portion of this water is related to the free basic water component of water supply, non-rev-
enue water could have a significant impact on the financial sustainability and the functioning of a WSA

and thus their ability to ensure water security within their jurisdiction.

There is need for a suasion and education initiative to make the public aware of water conservation

and understanding of the process of the water value chain.
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3.2.6 Roles and Responsibilities

There seems to be confusion on roles and responsibilities between DWS, CMAs, bulk water suppliers
and WSAs. For example, Umgeni Water used their bulk water charge levy to clear alien invasive spe-

cies and they were told it is not their responsibility but that of a CMA.

Retail charge through WSAs has an ecological infrastructure charge where the service provider has

the opportunity to fix wetlands, but the complexity is with working outside municipal boundaries

3.3 Overview of Key Challenges Identified

South Africa has different instruments of internalising ecological degradation and is mainly through
raw water pricing. This is due to the fact that regulatory approaches have generally been preferred to

date and have in some cases been relatively successful in reducing pollution.

One of the contributors of point source pollution is WWTWs, even though the DWS and COGTA try to
find ways to minimise this problem through Green Drop certification and several grants for poor munic-
ipalities. The challenge is that DWS is the enforcer and the supporter to municipalities and these con-

flicting roles makes enforcement very weak.

With regards to financial constraints, non-payment and historic debt were major challenges for DWS

and WSAs. This results in Wastewater Treatment Works (WWTW) not being maintained and repaired.

Current regulatory policy instruments cannot hold the private sector to account for any damages
caused by AMD if the owners of the mines do not exist anymore and AMD is largely caused by de-

funct mines which are ownerless and have no legal provision.

Regulatory policies require heavy monitoring of polluters and currently DWS does not have the capac-

ity to administer that at all times. This lack of resources leads to weak enforcement.

It is interesting to note that none of the interviewees identified technical challenges but rather imple-
mentation challenges. Therefore, EPIs to be proposed in the section below must be able to be imple-

mented with minimum administration required.
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4 AN EPI FRAMEWORK

4.1 Components of an EPI Framework

The point of departure for identifying EPIs is the Millennium Ecosystems Assessment (MEA) ecosys-
tem services framework. This is because aquatic ecosystem services define the linkages between wa-
ter resources and the economy, and EPIs seek to institutionalise these linkages into economic trans-

actions.

In addition to ecosystem service transaction mapping, a regulatory review was conducted, interna-
tional literature review and expert interviews, to further develop a conceptual framework for EPls. The

resultant framework takes the form of a matrix and is presented in Table 4-1.

This work resulted in a conceptual framework that characterised EPIs on the basis of five elements.

These five elements include:

- Ecosystem Service Category and User / Impactor — The Ecosystem Service Category de-
fines the broad category of ecosystem services. The User / Impactor defines the economic
actor either using natural resources or who are responsible for ecological damage/degrada-
tion (through pollution or other impacts), i.e. the party who would be responsible for payment.

- Regulator / Implementer — These are the role players required to ensure EPIls are appropri-
ately institutionalised. They are also the organisations who would be party to the transactions
required to make EPIs work. It includes regulators who would have market oversight roles,
Users / Impactors (also refer to 5 below, some Beneficiaries may also be transaction parties).

- Transaction clearing mechanisms and institutional arrangements — These are the institu-
tional arrangements required for clearing transactions within the EPIs. Clearing here is de-
fined in the financial market sense, i.e. all the activities required from the moment a commit-
ment is made to the point of settlement. Refer to section 4.2 for a more comprehensive dis-
cussion of clearing mechanisms.

- Specific benefits provided — These are the detailed ecosystem services benefits provided,
with chains of causality specified according to the MEA and TEEB ecosystem services frame-
work. These chains of causality would define the ecosystem services production process and
would therefore also inform the evidence-base for EPI transactions, as well as the transaction
monitoring requirements.

- Beneficiaries — These are the beneficiaries of the EPIs. It is expected that there would be two
categories of beneficiaries, those that benefit directly from EPI transactions, and could therefore

be party to EPI transactions; and those that benefit indirectly through public good benefits.

In order to demonstrate some of the salient features of EPIs, key challenges inherent to making mar-
ket-based instruments work, need to be considered. These are typical transaction feasibility consider-

ations. Refer to section 4.3 below for a discussion of these.

41



In addition, we have selected four types of EPIs for further investigation. This selection was done to
demonstrate a number of characteristics of EPIs. These include a water tariff system, industrial waste-

water charge with a deposit-refund system, conservation credit trading and the WCDS. The analyses

performed on these EPIs are presented in section 5 below.
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Table 4-1: Preliminary summary of proposed EPI, beneficiaries, and the benefits they provide

Raw water,
bulk water
and water
services us-
ers

Cumulative
degradation

Mining; Con-
struction; Ur-
ban develop-
ers; Agricul-
ture
WWTWs; In-
dustries
(e.g. mining,
manufactur-
ing)

Agriculture
runoff (pol-
luted)

DWS, WSAs /

DWS, CMAs,

WUAs, Water
Boards,
WSAs

DWS, WSAs /
DWS, WSAs

DWS, DEA,
DMR, WSAs /
CMA, WSAs,

Industry

DWS/CMA
WSAs/WSAs

DWS/Industry

DWS / CMA,
Agriculture

Basket of policy rele-
vant (equity, efficiency,
sustainability) water
charges

Green infrastructure
management

Land and wetland reha-
bilitation

WDCS

Industrial wastewater
charge
Polluted water treat-
ment scheme

Water pollution offsets

Water tariffs

Commaoditisa-
tion, certification

Tradable per-
mits; certification

Water tariff, en-
vironmental tax

Water tariff

Deposit refund
system,; certifica-
tion; environ-
mental auditing
Tradable permits

Water regulation and water provi-
sioning /

Equitable, sustainable and effi-
cient (cost recovery and scarcity
geared) water use across the
value chain
Environmental asset improve-
ment and its associated ecosys-
tem services
Improved water quality and its as-
sociated benefits; increased wa-
ter yield; environmental asset im-
provement and its associated
benefits
Improved water quality down-
stream, and its associated bene-
fits
Improved water quality down-
stream
Improved water quality down-
stream; increased water yield

Improved water quality

Water users along the water value
chain

Beneficiaries of relevant and af-
fected ecosystem services

Raw water users (Water Boards, Ir-
rigators, Eskom, mining industry);
Beneficiaries of relevant ecosystem
services

Water purification and waste assim-
ilation /
Raw water users (Water Boards, Ir-
rigators, Eskom, mining industry)

Raw water users (Water Boards, Ir-
rigators, Eskom, mining industry)
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4.2 About Transaction Clearing Mechanisms and Institutional Arrangements

4.2.1 Definitions

For EPIs to be effectively implemented, they require a range of transaction clearing mechanisms, i.e.
the mechanisms that make markets work. These mechanisms can be thought of as institutional ar-
rangements that enable transactions to be cleared. In other words, they comprise the range of institu-
tional arrangements that enable the completion of all activities required, from the time a commitment
in a transaction is made, to the point where the transaction is settled. This includes market oversight
functions. Transaction clearing mechanisms could include protocols, systems, organisations and trad-

ing platforms.

The sections below elaborate on these arrangements.

4.2.2 Tariff> Systems

A well-functioning tariff system is a key transaction clearing mechanism underlying the successful im-

plementation of EPIs.

“Well-functioning” in this case means firstly that water tariffs or charges are set accurately through a
regular and appropriate review process. Accuracy here refers to the specific policy objectives, e.g. if
the policy objective is full cost recovery, the tariff needs to be cost-reflective. Secondly, it also means
the tariffs are policy relevant and therefore effective. This would include policy effectiveness related to
the equity, efficiency and sustainability imperatives. Thirdly, the tariffs need to be implemented
through an effective invoicing and payment system. Finally, the revenue collected needs to be spent

effectively.

South Africa has, conceptually, a well-developed water tariff system framework, comprising policies,
norms and standards, and review processes across the value chain. At the heart of water South Af-
rica’s water tariffs have been designed and implemented to promote equity, for example, through the
free basic water approach. Many municipalities pursue efficiency through rising block tariff strategies.
The Raw Water Pricing Strategy contains a tariff component reserved for catchment management.

The WDCS system is envisaged to address an aspect of sustainability.

2 The term “pricing” is widely used with the common definition of a per unit value for water at a certain qual-
ity. It is to be noted that a “price” strictly speaking, is only relevant where a well-functioning market of buyers
and sellers exist, and where the resultant price is a reflection of the relative scarcity of the commodity traded.
It is therefore more correct in the South African water management setting, to refer to “water charges” or “ad-
ministered tariffs”.
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However, the tariff system is arguably not “well-functioning”. Refer to section 5.2 below for a more de-

tailed discussion on this.

4.2.3 Environmental Tax Systems

In literature, “environmental tax” is loosely referred to as an EPI. We make a distinction between the
concept of an “environmental tax system” and an environmental tax-based EPI. An environmental tax
system comprises the necessary institutional arrangements, in South Africa governed by National

Treasury, to design and implement a specific environmental tax-based EPI.

This distinction is important because, on its own, an environmental tax is not a market-based EPI, but

rather a fiscal policy instrument (refer to Table 2-2).

In general, tax is commonly classified according to its base and includes the following categories:

. Income, profits and capital gains taxes
. Payroll taxes

. Property taxes

. Goods and services taxes

. Other taxes.

Environmental taxes fall within the category of “other taxes”.

Environmental taxes are a fairly well-developed concept, and Pigou (1920) was the first to describe
the environmental taxation mechanism. Accordingly, increasing negative environmental externalities

from economic development should proportionally multiply the sum of environmental taxes.

Fundamentally, an effective environmental tax is expected to generate sufficient revenue to (a) inter-
nalize (i.e. avoid) environmental damages and (b) capture relevant resource rents related to natural
resource use and ecosystem services benefits into the economy. In addition, an effective environ-

mental tax will result in fiscal benefits and in national welfare gains.

The practical implications of Pigouvian tax are well summarised by the European Environmental
Agency (EEA, 1996):

e Firstly, they are instruments for the internalisation of environmental externalities in the econ-
omy, i.e. the incorporation of the costs of environmental damage into the prices of the goods,
services or activities which cause them. (This is therefore associated with the implementation

of the Polluter Pays Principle.)
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e Secondly, they provide incentives for both consumers and producers to change their behav-
iour towards a more eco-efficient use of resources; to stimulate innovation and structural

changes; and to reinforce compliance with regulations.
e Thirdly, they can raise revenue which may be used to mitigate environmental damage.

The EEA mentions in particular that environmental taxes can be policy instruments through which to

address diffuse pollution sources such as transport emissions and waste.

The EEA classifies three main types of environmental taxes, according to their main policy objectives.

These are:

1. Cost-covering charges — e.g. designed to cover the costs of environmental damage and

abatement measures (such as water treatment)
2. Incentive taxes — designed to change the behaviour of producers and/or consumers
3. Fiscal environmental taxes — designed to raise revenues (i.e. capture resource rents).

Because environmental taxes are not only revenue raising instruments but are also part of a set of en-
vironmental policy tools that seek to internalize environmental externalities, the IMF (1998) adopted
the term “double-dividend”. The first dividend is an improvement in the environment, and the second
dividend is an improvement in economic efficiency from the use of environmental tax revenues to re-

duce other taxes such as income taxes that distort labour supply and saving decisions.

An effective, double-dividend, environmental tax system also enables tax reductions to be used as
incentives. Rather than charging an impactor for emissions, impactors are financially rewarded if the
levels of pollution are reduced to the acceptable range. Tax reductions have been used for a wide va-
riety of purposes, including: agricultural grants for erosion control; low-interest loans for small farmers;
grants for land conservation; and loans and grants for recycling industrial, commercial and residential
products. While this offers incentives to reduce emissions, it also encourages market entry to qualify
for the subsidy (Bakker, 2009). Nonetheless, there are some disadvantages to using them and they

include:

o People might object to the government paying the responsible companies to reduce their pol-
lution.

e Companies could become dependent on the financial benefit of the tax reductions, so much so
that their business model might hinge on getting the subsidy. As a result, incentives can pose

a drain on government resources (O'Connor, 1994).
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424 Tradable Permit Systems

Tradable permit systems are so-called cap and trade schemes, which involves rights to sell and buy
actual or potential endowments (e.g. emission allowances) in artificially created markets. A trading
scheme can therefore be defined as a regulated framework which establishes certain assets and
commodities, according to specific market-based regulations, generally related to demand-supply

mechanisms.

Arguably the best-know trading scheme is the European Union’s Trading System (ETS) for trading
greenhouse gas emission allowances. This scheme sets a cap on the total emission allowed, with al-
lowances adding up to the cap provided to the companies regulated by the scheme. Within the cap,
companies receive or buy emission allowances which they can trade with one another as needed.
The limit on the total number of allowances available ensures that they have a value. After each year
a company must surrender enough allowances to cover all its emissions, otherwise heavy fines are
imposed. If a company reduces its emissions, it can keep the spare allowances to cover its future

needs or else sell them to another company that is short of allowances (Bertoldi and Huld, 2006).

The advantage of tradable permits is that polluting organisations differ in their ability to abate their pol-
lution. Some can do it easily and cheaply, for others it would be more difficult and costly. Conse-
quently, tradable pollution permits can be a cost-effective way to achieve a reduction in overall pollu-

tion.

The two main ways of initially allocating tradeable pollution rights are usually referred to as “grandfa-
thering” and “auctioning”. Grandfathering involves allocating permits to companies on the basis of
their past emissions. Companies that polluted more in the past would have larger shares. Alterna-
tively, a prespecified number of pollution allowances can be auctioned off to impactors. In either case
the total allocation can be based on the estimated capacity of the environment to take a certain
amount of pollution. If the permit that a company is allocated or has bought is less than their actual
emissions, then such companies would have to either try and reduce their emissions or buy extra per-
mits. Similarly, they would be able to sell those they don’t need if they reduce their emissions below

what they are permitted to emit.

Grandfathering favours existing companies and disadvantages new companies wanting to set up. In
order to establish itself, a new company must buy up enough pollution rights to cover its emissions.
Ironically, it is often easier and cheaper to install clean technology processes when a company is
newly established than to repair an older established company that has outdated and polluting equip-
ment. Alternatively, the government can increase the amount of rights available and give the new
company an allocation. This latter option will increase the amount of pollution and defeat the purpose

of trying to reduce overall emissions (Stavins, 1997).

Auctioning means that each company has to bear additional costs just to operate as they have to buy

permits at auction to emit pollution they had previously been emitting for nothing. This is especially
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hard for companies that are competing with overseas companies not having to bear these costs. It is

for these reasons that auctioning appears to be less acceptable to industry, than grandfathering.

A major drawback of trading is that it can cause some neighbourhoods to get a lot more pollution than
others because the companies in their area are buying up permits rather than reducing their pollution.
Also, trading tends to protect very polluting or dirty industries by allowing them to buy emission rights

rather than meet environmental standards. In this way, trading can reduce the pressure on companies

to reduce their emissions, for example by changing their production processes (Stavins, 1997).

It is therefore important to have tradable permit systems that are effective and that allow for suitable

market oversight.

4.2.5 Deposit Refund Systems

The best-known example of a deposit-refund system in South Africa is the system of fees and reim-
bursements for beverage containers. These so-called “bottle bills” were adopted to combat litter prob-
lems and have been operating successfully. This approach can also be used to address many other
environmental problems well beyond waste disposal, such as water pollution. By imposing an up-front
fee on production or consumption and using those fee revenues to rebate “green” inputs and mitiga-
tion activities, a deposit-refund policy may be able to efficiently control pollution in much the same

way as a Pigouvian tax (Fullerton et al., 2008).

A large portion of public environmental expenditures is for restoration of degraded environments,
which could have been prevented or paid for by the impactors or beneficiaries of responsible activities
and as a result, the deposit refund system shifts responsibility for controlling pollution, monitoring, and
enforcement to individual producers and consumers who are charged in advance for the potential
damage. A great advantage of deposit-refund systems is the inducement of a labour-intensive activity

in an environment of low-cost, abundant, and underemployed labour.

Induced self-regulation is more efficient and cost effective than direct government regulation because
industries know best how to control their own waste, because self-enforcement is induced by a desire
to be accepted by other members of the association and by the community, and because the cost of
policing and monitoring is significantly reduced and assumed directly by the source. Again, the funds
needed for environmental clean-up and enforcement of environmental regulations are reduced and
generated from among the members of the industrial association in a manner that alters behaviour

and way of doing business.

A deposit refund system is considered to be more cost-effective than other methods, but the relatively

high administration costs of a deposit system could outweigh these cost savings.
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4.2.6 Certification Systems

Certification is one of the available tools in the market to ensure the application of principles for sus-
tainable production of commodities. It comprises a set of principles addressing social and economic
concerns. Different certification schemes vary in their main focus or strategy for achieving a more sus-

tainable production with some of them focusing on the creation of sustainable trade relations.

Successful certification systems are premised on a scientifically-founded and market-based set of in-
dicators. These indicators enable measurement and auditing of value chain practices against criteria
such as best conservation practices, fair and ethical business practices and equitable trade practices.

These indicators are captured within a formal standard, accompanied by implementation guidelines.

Various institutional models for certification exist. In highly organised and vertically integrated value
chains (e.g. typical of the wine industry in South Africa), certification systems are fully implemented
through industry organisations. In complex value chains such as cocoa production, forestry and bio-
prospecting, however, certification systems are rather administered by reputable NGOs or independ-
ent and specialised private companies. These latter models require investment in branding, support
and auditing infrastructure that create incentives for role players in the value chain to adopt one or
more certification systems. Global examples of such certification systems includes the UEBT-GIZ,
SECOSA, Fairtrade, Forest Alliance, UTZ, Certified, Forest Stewardship Council, COSMOS, Freewild

and others.

Product labelling is one form of certification, which involves certifying products that are produced in a
way that is environmentally preferable to other products in the same product/service category based
on life cycle considerations. Product labelling is meant to create consumer preference for “green”
products and thus generate a financial return to the supplier of the certified product in the form of in-
creased revenues. Labelling of agricultural products can provide incentives for farmers who wish to

certify their products and adopt sustainable agricultural practices.

A study in Ivory Coast on cocoa production (KPMG, 2012), found that certified farmers appear to be
somewhat more community-minded than their non-certified counterparts, demonstrating a higher rate
of participation in community projects, such as building community agricultural facilities, roads or

schools.

In South Africa, during the development of the DEA National Biodiversity Economy Strategy in 2016,
the potential of certification systems specifically for the wildlife economy and bioprospecting sectors
was identified. The DWS’ Blue and Green Drop certification systems have in the past been imple-

mented.

Such systems may form the basis for market-based EPIs and need to be further explored in innova-

tive ways.
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4.2.7 Assigning Property Rights

An interesting phenomenon arising from the concept of ecological infrastructure is the emergence of
ecological commodity properties of water resources. For instance, an early example of this is the Wet-
land Mitigation Banking system in the US (Robertson, 2004). The Clean Water Act gave the Corps of
Engineers the power to issue developers with permits to allow the damage of wetlands in exchange
for their commitment to create or restore equivalent area wetlands elsewhere. From this system, it
turned out that the average cost of wetland mitigation was approximately US$45 000 an acre, putting

in practice a market price on preserved wetlands (Bayon, 2004).

In economics, a commodity can be defined as a basic good used in commerce that is interchangeable
with other commodities of the same type. Commodities are most often used as inputs in the produc-
tion of other goods and services. The quality of a given commodity may differ slightly, but it is essen-

tially uniform across producers. Commodities often show the following characteristics:

e Clear demand and supply for a natural resource

e Limited geographic distribution and supply

e Global or regional market depends on it for providing benefits;

e Uniformity and fungibility — commodities are graded and classified as a specific type so

that their characteristics are fairly uniform

e Has a per unit value.

The perception of “commodification” of the natural environment has received criticism (Kosoy and

Corbera, 2010). Such criticism is based on:

e An ethical consideration which regards ecological assets as fundamental to life and therefore
invaluable; and

o Aview that environmental assets are public resources, which should not be traded for profit.

The response to this criticism lies in the concept of substitution. Substitution is the process of pur-
chasing one commodity in place of another. This definition, however, fails to account for commodities
that are not perfectly substitutable. Many commodities are closely related; yet in the eyes of the con-
sumer not perfect substitutes. It is useful to think of ecological commodities as lying on a continuum
according to how closely they are related. At one extreme are perfect substitutes, at the other perfect
complements. In the middle are independent commodity pairs. In between either extreme is a range

of closely related ecological commodities with some degree of substitutability.
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There may therefore exist cases where some wetlands are not substitutable, i.e. become no-go ar-
eas. In other instances, wetlands may be substitutable with other wetlands. The degree of substituta-
bility and the cost of substitution are not primarily determined in a market, but through scientific and

engineering assessments of the costs entailed in restoration and ongoing maintenance of a wetland.

An example of an EPI that internalises wetland asset value into the economy would be to incorporate
the intrinsic value of wetland ecosystem services, as the discounted value of perpetual wetland eco-
system services, into land value. Precedents for this already exist in some urban environments where
aesthetic benefits of natural environments increase property value and further increase municipal tax

revenues.

Various mechanisms exist through which property rights may be granted. Obvious and common ex-
amples include conventional tenure systems that grant access to land (outright ownership, general

authorisations that grant access, and servitudes), concessions and auctions.

4.2.8 Environmental Auditing

Environmental auditing is an important mechanism for enabling effective market oversight. South Af-
rica is arguably highly dependent on environmental regulators (e.g. DWS and DEA) for monitoring
and enforcing environmental compliance. An effective environmental auditing sector would signifi-

cantly reduce this burden and reduce transaction costs.

Environmental auditors would monitor, verify and report (i.e. audit) whether an organisation is operat-
ing in an environmentally responsible manner, i.e. that complies with the organisation’s environmental
policies and environmental legislation. In addition, environmental audits identify weaknesses and risk
areas in terms of potential environmental disasters and provide a forum for the exchange of technical
knowledge and the identification of areas where costs can be saved (Edwards et al., 1992; LEAF,
1994)

While environmental audits are designed to identify environmental problems, there may be widely dif-
fering reasons for undertaking them: compliance with legislation, pressure from suppliers and custom-
ers, requirements from insurers or for capital projects, to demonstrate environmental activities to the

public, or to audit compliance to certification systems (refer to 4.2.6).

4.2.9 Valuation Systems

It is expected that a variety of valuation mechanisms need to be instituted to support the development
of EPIs. These mechanisms would be useful during the initial design of the EPls, especially in the
case of issuance of permits, arrangement of auctions, determination of tax levels for double-dividend

objectives and similar mechanisms. These valuation systems are likely to comprise mostly resource
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economic tools. However, tools such as the DWS wetland offset calculator, which estimates equiva-
lent hectares for wetland offsets based on relative scarcity, would also be defined as a form of valua-
tion tool (SANBI & DWS, 2016).

Valuation systems need to provide consistent, transparent and reliable outputs.

4.2.10 Regulatory Policy Instruments and Regulatory Organisations

These instruments form a fundamental part of the institutional arrangements required. These instru-
ments would inform, for example, thresholds to be adhered to, caps that may be set, numbers of per-
mits that may be issued, or tax levels that need to be set (where an environmental tax forms part of
an EPI).

Regulatory organisations are also expected to play active market oversight roles. This could include

specific roles to be played in monitoring whether policy goals are being met, reviewing environmental
auditors’ reports, issuing permits, setting conditions, issuing sanctions for non-compliance and other

roles.

4.2.11 Criteria in Designing Appropriate Economic Policy Instruments
Feasible EPIs should include the following criteria (adapted from Bernstein, 1997):

1. Designed with the following parameters in mind:
a. Users /impactors need to be clearly identified
b. Benefits and beneficiaries need to be clearly identified

c. Ecosystem Service to be internalised and industry to benefit.

2. The policy objective of the EPI needs to be clearly defined, and EPIs should be designed in
combination with regulatory measures. Equity considerations should be carefully balanced
with environmental factors when selecting instruments. A major policy question when consid-
ering any tax system is who, ultimately, will bear the burden of the tax? Or, does the tax fall

proportionately more on the rich or the poor?

3. An appropriate combination of transaction clearing mechanisms (refer to section 4.2) need to
be applied to ensure the EPI is effective. The implementation role players and mechanisms

need to be clearly described.

4. A fatal flaw analysis needs to be conducted.

5. ltis crucial to respect transparent, democratic and bureaucratically feasible processes for de-
cision making. The parties affected must be given the opportunity to influence it for the sake

of legitimacy and because they are the best sources of information. On the other hand, the
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parties can obviously not be given too much influence if this means that effective instruments
are ruled out. To understand the politics of policy design, careful attention must be paid not
only to the way the instruments work but also to the distribution of costs that they imply, be-

tween the impactors and others in society.

6. The flexibility of the instrument in adapting to a changing environment can be an important
consideration where there are changing local conditions. For example, depending on local po-
litical conditions, changing a charge rate may be more easily accomplished than changing
legislation, except of course if the rates are set within the legislation. Environmental taxes
also confer, on producers and consumers, the flexibility needed to minimise the costs of
achieving a given goal. To the extent that different organisations can have different costs for
pollution abatement, a charge can encourage those facing lower abatement costs to go fur-

ther in cleaning up their operations.

7. An instrument should be selected only if the responsible agencies are prepared to deal with
the often-complex procedures required for implementing them properly, such as billing and
collecting taxes and charges, measuring emissions, determining environmental effects, and
taking the necessary enforcement action for non-compliance. All of these require good co-

ordination between government departments and implementers.

8. In selecting an instrument, it is important to select for an instrument that can achieve the de-
sired outcome at the least possible cost and with a total cost that does not exceed the ex-
pected benefits. The optimal instrument is one that leads to the so called "win-win" solutions,
i.e. improvements in the environment and other sectors of the economy occur simultaneously

and therefore do not involve difficult development-environment trade-offs.

These criteria are considered in section 5 below, in the demonstration of four selected EPIs.

4.3 Potential EPIs for the Water Sector in South Africa

Following from Table 4-1, we define seven possible EPIs. This is not intended as an exhaustive list,

and it is possible that additional, innovative EPIs could be conceptualised.

1. The DWS Raw Water Pricing Strategy envisages an “economic charge for water” that would
be applicable to water rights for productive use post compulsory licencing. This is envisaged
to be implemented through either administratively determining a proxy for the economic value
of water, or by selling certain water rights by public tender or auction to the highest bidder.
The economic charge is envisaged to promote beneficial use through the reallocation of water
to higher value users. Where amounts of water are still available for allocation after compul-
sory licenses have been issued and there is competition for using this water, the public tender

procedure may also be followed.
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The DWS Raw Water Pricing Strategy also envisages a Waste Discharge Charge System
(WDCS), which is a “polluter pays” system. The WDCS consists of two distinct water use
charges: an incentive charge that provides a disincentive to the discharge of waste; and a mit-
igation charge that covers the quantifiable costs of administratively implemented measures for
the mitigation of waste discharge related impacts.

Several municipal by-laws envisage industrial wastewater charges, a special category of
waste-water charges that focus on minimising particular water emissions.

Water pollution permit trading could be an alternative to a WDCS and adopt the cap and trade
system used in mitigating air pollutants.

Green infrastructure management systems could be used to internalise ecosystem assets into
existing State-operated immovable asset management systems. This would require these as-
sets to be registered, valued and managed within existing budgetary processes.
Eco-restoration permit trading is an EPI that could follow from conditions associated with envi-
ronmental authorisation processes, e.g. wetland offset requirements.

Pollution deposit-refund systems are systems where impactors may purchase pollution con-

cessions and then get refunded for reducing emissions.
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5 DEMONSTRATION OF SELECTED EPIS

5.1 Overview

Table 4-1 demonstrates a set of permutations of EPI applications. The Table identifies users / im-
pactors, implementers, EPIs, transaction clearing mechanisms and beneficiaries. The key water us-
ers were identified as irrigation farmers; industry (mining, manufacturing); WWTW,; developers (i.e.
construction). Policy instruments were identified that could mitigate these impacts (Table 4-1). How-
ever, based on the South African landscape, we examine the following EPIs that have the potential to

internalise EEB in pricing of water and its subsequent management: These EPIs is a subset of the

seven EPIs listed in section 4.3 and they demonstrate a variety of characteristics of EPIs.

1. Water tariff- This EPI analyses tariffs for water resource management across the water value

chain, i.e. DWS; water boards; and municipalities.

2. Industrial waste water charge with deposit refund- The EPI assumes municipalities that
implement the industrial wastewater charge will incentivise change in the behaviour of pollut-
ers by setting maximum thresholds on emissions of specific harmful pollutants. This will be
done by overcharging the industries. Industries that emitted below the set water quality stand-
ards will be refunded the difference. Using deposit refund, industries will co-operate more and

as a result, change their behaviour

3. Conservation credit trading- The bank sponsor will be responsible for success of this EPI.
The usefulness of this trading is greater where the demand to develop wetlands is high. Con-
servation credit trading reduces uncertainty over whether the compensatory mitigation will be

successful in offsetting project impacts.

4. WDCS with tradable permits- WDCS will be implemented on a catchment level and CMAs
will be able to raise revenue from WWTWSs, mines and farmers. Tradable permits will be allo-
cated amongst users, and those who cannot emit below the standards can buy from those
that emit below the standards. The success of this EPI will result in reduction of contaminants

in water resources and this will mainly benefit water services providers and farmers.

Water tariff and industrial wastewater charge will be demonstrated in a narrative manner and conser-
vation credit trading and WDCS will be demonstrated through models that are briefly discussed be-

low.

We have adopted the pricing of investments assets approach to the procedures of pricing EPIs. This
approach assumes that the mark-up value (the profit taken by seller) is solely to the preference of the
seller and the negotiation between the seller and the buyer. This approach of pricing an instrument
has two aims. The first aim is to price the EPI in order to recover the costs incurred by the authorities.

The second aim is to price the price effect of demand and supply in the instrument in such a way that
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the instruments’ scarcity is reflected in the price. The following sections briefly discuss how the

WDCS with tradable permits and conservation banking instruments are priced.

5.2 Water Tariff for Ecological Damage Mitigation

The Water Pricing Strategy makes provision for a water tariff component for sustainable water use, in
the form of the WRMC. This charge comprises a catchment management charge, within the raw water

pricing tier.
For the purposes of this discussion, it is important to first define sustainable water use.

Sustainable water is defined by adopting the FAO (2004) analytical framework for economic water
charges. This concept is entitled the “full cost of water consumption”. According to this definition, the
full cost of water consumption comprises three cost components: the Full supply cost, the Full eco-
nomic cost, and the Full cost (Rogers at al., 1998). The sections below were adapted from Rogers et
al. (1998).

Figure 5-1 provides a schematic representation of these charges.

The Full supply cost is defined to include the costs associated with the supply of water to a con-
sumer excluding the externalities imposed upon others and excluding the alternate uses of the water
(i.e. opportunity costs). The Full supply cost comprises two items: Operation and Maintenance (O&M)
Cost, and Capital Charges, both of which are defined to include the full economic cost of inputs. O&M
costs are associated with the running of the supply system. Typical cost items include purchased wa-
ter, electricity for pumping, labour, repair materials, and input costs for managing and operating stor-
age, distribution, and treatment plants where relevant. Capital Charges include capital consumption
(or depreciation charges) and interest costs associated with reservoirs, treatment plants, conveyance

and distribution systems.

The Full economic cost of water is the sum of the Full supply cost, the Opportunity cost associated
with the alternate use of the same water resource, and the Economic Externalities imposed upon oth-
ers due to the consumption of water by a specific actor. The Opportunity cost addresses the fact that
by consuming water, the user is depriving another user of the water. If that other user has a higher
output production value associated with water use, then there are some opportunity costs experi-
enced by society. The Opportunity cost of water is zero only when there is no alternative use (or
where there is no shortage of water). The consequence of ignoring the Opportunity cost undervalues
water, and results in a failure to invest optimally. Economic externalities relate to over-abstraction of
water. This may include water losses (unaccounted for water), over-extraction from common pool re-

sources such as underground water, and wasteful use of water.
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The Full cost of consumption of water is the Full economic cost, as defined above, plus the Environ-
mental externalities. Environmental externalities are those associated with water resources manage-

ment or maintenance of ecological infrastructure and water pollution.

Environmental
Externalities

Economic
Externalities

Opportunity Full Cost
Cost Full

Economic
Capital Cost
Charges Full

A | Supply
O&M Cost
Cost

Figure 5-1. The Full Cost of water consumption comprises the components defined in this figure. This
includes O&M Cost, Capital Charges, Opportunity Cost, Economic Externalities and Environmental

Externalities (Rogers at al., 1998).

Water tariffs promoting sustainable use fall in the Economic externality and Environmental externality

components.

The question now arises how the environmental externality is defined. An earlier WRC study (Pearce

et al., 2014) proposed that to fully address environmental externalities, a tariff structure has to:

¢ Comprehensively address water resource management, across all three water pricing tiers
e Address water losses

e Address over-abstraction of water.

Through WRMC, South Africa has an existing policy instrument through which water resource man-

agement in Tier 1 is addressed.
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The following table is a direct extract from the raw water pricing strategy (DWA, 2007). It contains four

key considerations pertaining to the allocation of water resource management charges:

Sectoral water resource management charges for each WMA will be calculated as follows:

1. Total budget cost of each activity will be divided by the registered volumes to arrive
at a unit charge per activity.

2. In WMA'’s where the allocable yield (water available for use) is more than the regis-
tered volumes, a discount will apply, which will be determined by using the alloca-
ble yield to determine the per unit charge instead of the registered volumes.

3. The budgeted activity cost will be applied only to those sectors attracting such cost
(e.g. the forestry sector will be excluded from charges relating to dam safety in-
spection).

4. The unit charge for all WRM activities will then be applied to each user’s registered

volumes to arrive at a WRM charge per user.

Although explicit regulations for Tier 2 bulk water tariffs do not exist, the DWA guideline document is
thorough and adequate with regards to full supply cost. However, it is not clear that sustainable use
instruments are applied to Tier 2. Thus, guidelines may be required for the setting of bulk water tariffs

for non-water board entities such as some Water User Associations and District Municipalities.

Although the revenue generated in the water sector value chain is largest at the municipal level, price
regulation in Tier 3 is weak because of combination of ineffective tariffs and lack of ring-fencing of wa-
ter and sanitation services income. A publication by the WRC reports an under-recovery on potable
water and sanitation tariffs (Arcus Gibb (Pty) Ltd, 2010). The study reported that net external cost is
not included in the calculation of Tier 3 water service tariffs, and that there is under-provision for de-
preciation. There is uncertainty within South African municipalities as to the underlying economic ra-

tionale of the water service tariff (price) structure (Arcus Gibb (Pty) Ltd, 2010).

In summary, a pure tariff EPIl has to consider water resource management across the water value
chain. The policy environment for this exists. However, it would likely lead to increased water tariffs
and would require suitable ring-fenced institutional arrangements to ensure the tariff income is spent

on catchment management activities.

5.3 Industrial Wastewater with Deposit Refund

The structuring of wastewater charges is a fairly complex process, dependent on several contextual
considerations, which include the following (DWAF, 2007):

o Type of water uses occurring within a given municipality (i.e. the resulting pollutants that enter

the system)
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o The classification status of the water resources intended to absorb any untreated effluent and
their associated ability to absorb it

e Seasonal variation

e Overarching objectives of protecting water resources. This necessitates charge considerations
that promote the prevention of water resource degradation rather than remediation of pol-

luted/damaged water resources.
Municipalities generally require two types of wastewater charges:

a) Flat-rate charges — The flat rate charges are charged to domestic and commercial users, whose

wastewater is of a generic quality, and which is linked to their average water use.

b) Variable rate charges — The variable charges are charged to industrial users whose wastewater

quality may contain extremes of COD, nutrients and other pollutants.

There are many different regulations on wastewater charges in South Africa, but they are synergistic,

and in line with international best practice.
A series of fundamental challenges exist for effective industrial wastewater charge implementation.

Firstly, the implementation of wastewater charges which occurs at the municipal level varies drasti-
cally between municipalities (Figure 5-2). In other words, the approach to quantifying the charge (in
this case the formula compositions and contaminants considered) drastically varies between munici-
palities. Furthermore, the formulas are based on historic engineering studies of which the larger met-
ros appear to have well-formulated structures, for both industrial effluent tariffs and the domestic sew-
erage tariffs, but it is not clear whether the same is true for smaller municipalities. The setting of an
appropriate wastewater charge is already a complex and lengthy task requiring consideration of oper-
ations costs, infrastructure maintenance as well as economic regulation policy imperatives. As a solu-
tion to implementing wastewater charges in smaller municipalities, rapid wastewater charge models
have been developed using municipal revenue and expenditure. The wastewater charges need to be
indicator specific to the specific industries characteristic of the municipality. Therefore, it would be ex-
pected that the approach to wastewater charge implementation would vary, however there must be
flexibility within all approaches to be able to accommodate for all indicators (e.g. Mbombela focusses

on only CODs as an indicator of wastewater charge).

Secondly, a number of obstacles to the implementation of proper ring-fencing of municipal revenue
includes the lack of cost accounting and the highly technical nature of wastewater service provision
that make intra-departmental communication difficult. The legislative and policy framework governing
wastewater management found that although it is prescriptive, the ultimate responsibility falls to the
municipality. The roles and responsibilities similarly place charge structure setting at the municipal
level. The regulations governing the setting of wastewater charges are also primarily focused at the

municipal level.
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eThekwini

Proposed tar-

Item L Present tariff iff
No. Description excluding vat excluding
VAT

2 Disposal of Trade Effluent
a) Disposal of Trade Effluent to the sewage disposal system | 4.98 5.32

excluding direct discharge to a sea outfall-per kilolitre of

trade effluent discharges

Additional of charges for high strength sewage deter-

mined in Accordance with the formula:

Y1) +Z(E1)

i) Treatment cost “V” 0.53 0.57

All areas excluding the erstwhile local authority area of

Hammarsdale

ii) Treatment cost “Z” 0.49 0.52

All areas excluding the erstwhile local authority area of

Hammarsdale

iii) Chemical oxygen Demand Value “K” Factor 360 Factor 360

iv) Settleable solids value “S” Factor 9 Factor 9

Mbombela

Ti = Cx (Qi/Qt) x[0.3 + 0.35 Kc + 0.25 Kn +0.1

Kp]

Ti = Charges due by an individual contributor, R

C = Total cost of sewerage management for
both treatment and conveyance and must in-
clude fixed, semi fixed and variable charges
as set by Sembcorp Silulumanzi (R/month)

Q = Sewage flow from an individual contributor,
m? per month (rolling average

Qt = Total sewage flow to the Works, m® per

month (rolling average)

Kc =CODi/COD:t

Kn =TKN/TKNt
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Tshwane

Tc = Qct(0.6%2

Te

Qc

t
CODc

CODqd

Pc

Pd

Nec

Nd

D c—COD d)
coDd

(Pc—-Pd) (Nc—Nd)
+0.25 =2 4 0.15 )

= Extraordinary treatment cost to consumer

=Wastewater volume discharged by consumer in Kl

=Unit treatment cost of wastewater in R/KI

=Total COD of wastewater discharged by consumer in milli-
grams/litre and is inclusive of both the biodegradable and
non-biodegradable portions of the COD

= Total COD of domestic wastewater in milligram/litre

= Ortho-phosphate concentration of wastewater discharged
by the consumer in milligrams of phosphorus/litre

= Ortho-phosphate concentration of domestic wastewater
in milligram of phosphorus/litre

=Ammonia concentration of wastewater discharged by con-
sumer in milligrams of nitrogen/litre

=Ammonia concentration of domestic wastewater in milli

grams of nitrogen /litre

Cape Town

Tc =X+Y (COD i/COD v) + Z+ Penalty
Where Tc =Extraordinary treatment cost to consumer per
Ki
X =Conveyance cost per Kl
=CCN A
Conveyance = The transports of effluent or any liquid waste in the bulk

or external lower network from the point of discharge to the inlet of the
treatment works

C =The operation and maintenance expenditure towards
the conveyance of the waste water in Kl per annum

VA =Adjusted volume (adjusted volume means total volume

corrected for infiltration) in KI per annum

V = Variable treatment cost per Kl
=CT/VA
Variable = These costs are defined as expenditure that does

Treatment Cost vary significantly with volume and COD leading

CT = the operation and maintenance expenditure

Figure 5-2: Wastewater charge calculations for industrial effluent at four South African municipalities.
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5.3.1 Proposed Solutions to Limitations to Effective Industrial Wastewater Charges

Because industrial wastewater charges are currently not accurately calculated, the first step for munic-
ipalities would be to understand key contaminants being discharged by major industries. This would
enable the identification of key water quality indicators. Once the charge is calculated properly, the tar-

iff would likely increase, although whether it will make industries reduce their pollution is questionable.

The aim of discussing industrial wastewater charge here however, is not to analyse how municipalities
can generate more revenue but how can industries and municipalities both benefit and result in less

concentrated effluent discharge.

This could be achieved by setting standards for all the identified water quality indicators and further
increase the tariff. When industries emit below the limit they will be refunded after every financial year
and industries that emit above the limit will be heavily penalized and will forfeit their refund. Thus, a

deposit refund mechanism could make industries more elastic to their load of effluent discharge.

5.3.2 Feasibility of Industrial Wastewater Charge with Deposit Refund

This EPI theoretically will be able to address issues related to ecological damage, and industries will
be aware of the impact they have on the ecological infrastructure. However, with the current economic
situation in South Africa, municipalities encourage industrialisation and overcharging companies for

their wastewater discharge will be not be an attractive policy to implement.

5.4 Conservation Credit Trading (Zaalklap Wetland Case Study)

The UN Environment has recently embraced the concept of eco-restoration as a flagship initiative.
Various business cases for eco-restoration are currently being investigated as set out in the Kubugi

Desert case and the UN-REDD+ reforestation policy instruments initiatives (UNEP, 2015).

In South Africa, wetland offsets are increasingly being applied in response to pressure from the signifi-
cant growth and development agenda in South Africa.

From an economic perspective, conservation credit trading as a way of delivering offsets or compen-
sation is associated with a range of purported benefits. In practice, these benefits, while being partly
observed and partly perhaps anticipated (but hard to prove), have been instrumental in prompting the

establishment of ecosystem asset banking systems (i.e. US, Germany, Australia) (Von Hase, 2013).

Wetland valuation models can be developed to develop the business case of conservation credit trad-
ing, which takes into consideration the relationship between the ecological asset (balance sheet item)
and the delivery of ecosystem services (income state items) (refer to Figure 5.3). The wetland ecosys-

tem services are dependent on the condition of the ecological infrastructure as well as external factors
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such as rainfall, land use change, etc. If the condition of the ecological infrastructure is modified, there

may be a corresponding change in delivery of ecosystem services.

Ecological
Infrastructure

ie.
Wetlands

Figure 5-3. The relationship between ecological infrastructure and the delivery of wetland ecosystem

services.

The Millennium Ecosystem Assessment (2005) Framework and the TEEB Assessment classify eco-
system services into four categories: supporting, regulating, provisioning and cultural services. The
supporting and regulating services produced by wetlands originate from wetlands’ role in the biogeo-
chemical cycling and storage of nutrients, organic material and metals and its role as a sink or a
source of these compounds depending on the wetland’s state and oxygen levels. Sediments are also
retained by wetlands. Normal hydrological flux within a wetland and wetland functioning, therefore,

has great value in the control of water quality and erosion (Kotze et al, 2007).

A comprehensive list of ecosystem services provided by wetlands is given in Table 5-1.
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Table 5-1. List of wetland ecosystem services provided by wetlands (TEEB 2013)

Ecosystem
Service Cate- | Ecosystem Service Ecosystem Structure and Function
gory
. Attenuates and/or dissipates waves, buffers
Coastal protection .
winds
Erosion control Provides sediment stabilisation and soil retention
Flood protection Water flow regulation and control
Regulating Water supply GrOL{ndwater.recharge/dlscharge
. . Provides nutrient and pollution uptake as well as
Services Water purification . ) .
retention, particle deposition
. Generates biogeochemical activity sedimenta-
Carbon sequestration ) . . ..
tion, biological productivity
Malqtgnapce of temperature, Climate regulation and stabilisation
precipitation
Raw materials and food Generates biological productivity and diversity
N Maintains fishing, hunting Provides suitable reproductive habitat and
Provisioning . " o
Services and foraging activities nursery grounds, sheltered living space
. s Provides grazing area for livestock during winter
Grazing opportunities
and dry months
Tourism, recreation, educa- Provides unique and aesthetic landscape, suita-
tion and research ble habitat for diverse fauna and flora
Cultural Ser- — .
. Cultural, spiritual and reli- . , .
vices . , Provides unique and aesthetic landscape of cul-
gious benefits, bequest val- L o .
es tural, historic or spiritual meaning

5.41 Conservation Credit Trading

Conservation banking pricing is the value of one hectare of land which considers the value of the ex-
pected ecosystem services which will be derived for the duration of the ownership of the land. The fol-

lowing paragraphs discuss the method followed to calculate the value (wetland price).

First, we need to obtain the land price, which is the average cost of 1 hectare of farm land in South
Africa. Secondly, we need to obtain the rehabilitation cost of rehabilitating 1 hectare of a wetland.
Then we use this cost to calculate the maintenance cost of keeping the wetland in its current state af-
ter rehabilitation. This maintenance cost is calculated by taking 10 % of the rehabilitation expenditure
per hectare. We lastly need to obtain the ecosystem services value which is offered by a fully rehabili-
tated wetland. We can then calculate the wetland price by adding the sum of ecosystem service val-

ues (which are in perpetuity) to the land price.

5.4.2 Demonstration of Conservation Credit Trading Model — Methodology

Conservation credit trading would provide a valuable mechanism for financially incentivising the pro-
tection and maintenance of wetlands in South Africa. Although utilised as an instrument internation-
ally, it is not as clear whether or not a mechanism of this nature would work in the South African con-

text.
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Conservation credit trading pricing was thus explored, in a South African context by use of a case

model.

Simply put, the price (P) of a wetland conservation credit would equal the sum of the ecosystem ser-
vice values (into perpetuity), the value of associated land and the cost of wetland rehabilitation (if re-
quired per HGM Unit). This value would enable the seller to both recover the capital value of land
(whether covered by wetland or not) and acquire additional value through the benefits provided by

wetland systems.

An approach that can be taken to applying a conservation credit trading system is demonstrated be-

low.
Conservation credit pricing was determined through the use of the following formulae:

P = (I, PVES,, + LC) *(1+Df)

Where:
P P: the price of a wetland per hectare
PVES,:. | PVES,: present value of ecosystem services in perpetuity
LC LC: land cost per hectare
n n: number of valued ecosystem values in the wetland
i per ecosystem service
Df demand over-factor (Varies in Scenario 1)

Firstly, the present value of ecosystem services into perpetuity (PVES,) was quantified. For this
demonstration the data for valuation of ecosystem services was mined from a WRC-funded study
(Oberholster et al., 2016) done at the Zaalklap wetland on impacts of rehabilitation on ecosystem ser-
vices. The values for ecosystem services were utilised in this demonstration and are shown in the ta-

bles below.

Table 5-2. Value of regulating services per hectare

Value (Rand/ha)
Water Flow 21690
Water Purification 6 952
Flood Attenuation 183
Carbon Sequestration 87
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Table 5-3.Value of cultural services per hectare

Value (Rand/ha)
Aesthetic value 206
Recreation 556
Tourism 3 563

Table 5-4. Value of provisioning services per hectare

Value (Rand/ha)
Harvested products 2175
Resource poor farmers 9278
Resource Rent to Agriculture 2635

It is important to note in this demonstration that the value of the wetland will be affected by the type of
HGM Unit. Ecosystem services will be customized in the model according to the wetland type pre-

sent.

Secondly, the land cost required for conservation credit pricing will simply be the price of undeveloped
land per hectare.

Third, the cost of rehabilitation has been sourced from a series of WfW reports (Oberholster et al.,
2016).

The rehabilitation cost per type of wetland is shown in Table 5-5, R61 788 is needed to rehabilitate
one hectare of a flood plain wetland, R69 945 to rehabilitate one hectare of hillslope wetland and R56
456 is needed for one hectare of a valley bottom wetland. The rehabilitation cost in Table 5-5 is for re-
habilitating a wetland from the lowest (25%) level of functionality to the highest (75%) level of function-
ality. A level of functionality is an indicator of how functional the ecosystem services of a wetland are
and these levels are indicated below:

o 0%-25% is a wetland which is in a very poor state with its ecosystem services functioning at
less than 25%.

o 25%-50% is a wetland which has its ecosystem services functioning between 25% and 50%.
Just below average functionality

e  50%-75% is a wetland which has its ecosystem services functioning between 50% and 75%,

just above average functionality.

e 75%-100% is a wetland which is in a very good condition with its ecosystem services function-

ing at above 75%.

The rehabilitation cost is not included in the pricing of the wetland, but it is an important value adding

mechanism to the wetland. This value is captured in the increased ecosystem services.
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Table 5-5: Rehabilitation cost of wetland types

Rehabilitation Cost Rand/ha
Flood Plain 61788
Hillslope 69 945
Valley Bottom 56 456

An important additional consideration required for the model is the maintenance cost of keeping the
wetland in its current state after rehabilitation. This maintenance cost was set at 10% of the rehabilita-

tion expenditure per hectare (WfW approach).

Towards demonstrating the proposed conservation credit trading scheme, three scenarios which have

an impact on the scheme will be discussed. These include the following:

¢ Demand analyses scenario
e ES provided by the wetland scenario

o Wetland state (rehabilitation cost) scenario

5.4.21 Scenario 1: Demand Analyses

5.4.2.1.1 Requirements

To ensure the viability of credit banks and to allow these to be competitive in the face of other land
use opportunities it is essential to establish a demand for conservation credits. Scenario 1 focusses on
the demand for rehabilitated wetlands. An analysis of -50%, 0%, 50% and 100% demand over-factor
was utilised. The demand over-factor represents the percentage of demanded area above the sup-

plied area.

For example, a 0% demand over-factor means that the buyers are satisfied with the available area
and there is no shortage in the market and no oversupply. A 50% demand over-factor means the buy-

ers still needs 50% more of the current wetland area supply.

The following assumptions were made when populating the model:

e The Land costis set at R10 000 per hectare

e The rehabilitation cost of R30 894 per hectare for moving a wetland from one functionality level
to the next functionality level, here from 25%-50% functionality

¢ We have the maintenance cost set at R3 707 per annum for one hectare

e Ecosystems services value of R40 833 (provided by selected services provided in Table 5-6)
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Table 5-6. The ecosystem services provided by the wetland after rehabilitation

Regulating

Water Flow

Water Purification
Flood Attenuation
Provisioning Services
Harvested products
Resource poor farmers
Cultural Services
Recreation

5.4.2.1.2 Results

The pricing results according to the four demand over factors utilised are given in Table 5-7 and Fig-
ure 5-4. The results show the sale of the wetland is profitable from approximately -18% demand over-
factor. This means approximately 82% of the rehabilitated wetland area will break even and with in-

creasing demand the profit margin will increase.

In other words, the higher the demand the higher the profitability (assuming supply remains constant)

and is indicated by the green triangle in Figure 5-4.

Table 5-7. Demand scenario results

Demand Over-Factor -50% 0% 50% 100%
Total Cost (Rand) 40 40 40 40

894 894 894 894
Price of Wetland 25 50 76 101
(Rand) 417 833 250 667
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Figure 5-4: Graphical representation of the demand scenario
5.4.2.2 Scenario 2: ES Provided by Wetlands Scenario

Scenario 2 investigates the effects of changes in ecosystem services on prices of wetlands. In other
words, it demonstrates the varying price of a wetland conservation credit with regard to varying pres-
ence of ecosystem services (For example a wetland in an undeveloped catchment may provide

greater/ varied benefits compared to a geographically isolated wetland).

5.4.2.2.1 Requirements

The requirements for this scenario were an understanding of the ecosystem services provided by wet-
lands as well as the variation of ecosystem services between wetlands and socio-economic classifica-
tions of catchments. Towards developing a model to demonstrate this scenario the following assump-

tions are made:

e Theland cost set at R10 000 per hectare

e Maintenance cost of R6 179 per annum for one hectare

e The rehabilitation cost of R30 894 per hectare for moving a wetland from one functionality level
to the next functionality level, here from 25%-50% functionality

o Wetlands after rehabilitation provide ecosystems services that are represented in three sets
as shown in Table 5-8

¢ Demand over-factor is set at 0% (supply meets demand equally; the break-even point).

69



Table 5-8: The set of ecosystem services provided by wetlands in scenario 2

Set 1 Set 2 Set 3
Regulating Regulating Regulating
Water Flow Water Flow Water Flow

Water Purification

Water Purification

Water Purification

Flood Attenuation

Flood Attenuation

Provisioning Services

Provisioning Services

Provisioning Services

Harvested products

Harvested products

Harvested products

Resource poor farmers

Resource poor farmers

Resource Rent to Agriculture

Cultural Services

Cultural Services

Cultural Services

Recreation

Tourism

Recreation

Aesthetic value

Tourism

5.4.2.2.2 Results

The results show that there are varying prices due to varying presence of ecosystem services in the

same unit of wetland area (Table 5-8). In this case it is not necessary to compare the specific set of

ecosystem services, but rather it is notable to point out how an ecosystem value contributes to the

pricing of conservation credits. Additional and important analyses are shown in Table 5-10 which indi-

cates the individual contribution of an ecosystem service to the price and eventually the cost.

Table 5-9: Development scenario results

Set 1 Set 2 Set 3
Wetland price including land cost and ES value (Rand) | 44 381 50 833 57 238
Rehabilitation Cost (Rand) 30 894 30 894 30 894

Table 5-10: Ecosystem services values (R)

Ecosystem Services (ES)

ES Value (Rand/ha)

Regulating
Water Flow 21690
Water Purification 6 952
Flood Attenuation 183
Carbon Sequestration 87
Cultural Services
Aesthetic value 206
Recreation 556
Tourism 3 563
Provisioning Services
Harvested products 2175
Resource poor farmers 9278
Resource Rent to Agriculture 2635
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With increasing abundance of ecosystem services per ha there will be an increase in the price of con-
servation credits. Additionally, within ecosystem services, various types provide varying level of bene-
fits and thus possess varying contributions to the value of a wetland. For example, we see that water

flow yields higher ecosystem service value than carbon sequestration.

We can therefore conclude that the price of a wetland conservation credit will vary based on the char-
acteristic of the wetland in terms of ecosystem services provided and the nature and classification of

beneficiaries.

An important consideration is that ecosystem service value will vary based on its context. Therefore,
the assumptions on ecosystem service values made above will not necessarily be appropriate for all

wetlands (due to varying socio-economic and functional settings).
5.4.2.3 Scenario 3: Wetland State vs Rehabilitation Cost Scenario
5.4.2.3.1 Requirements

Scenario 3 analysed the effects that rehabilitation costs have on the price of conservation credits. Re-
habilitation costs are seen to increase with decreasing health of a wetland and therefore the ability of

the wetland to effectively function and provide ecosystem services.
Assumptions required for this scenario include the following:

e Land cost set at R10 000 per hectare

e Maintenance cost of R6 179 per annum for one hectare

e The value of ecosystems services will decrease with decreasing ecological state of a wetland.
The assumed value per state is related to ES abundance as presented in Table 5-11

e The rehabilitation cost of R30 894 per hectare for moving a wetland from one functionality level
to the next functionality level, here from 25%-50% functionality

e The rehabilitation cost to achieve ecological states are given in Table 5-12

e Demand over-factor is set at 0%

o The rehabilitation cost has a linear relationship with wetland condition
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Table 5-11: The ecosystem services provided by each state

State 1 (D- Poor State) | State 2 (C- Average State 3 (B- Good State))
State)

Regulating Regulating Regulating

Water Flow Water Flow Water Flow
Water Purification Water Purification

Flood Attenuation
Carbon Sequestration
Provisioning Services | Provisioning Services Provisioning Services
Resource poor farmers Harvested products

Resource poor farmers
Resource Rent to Agriculture

Cultural Services Cultural Services Cultural Services
Aesthetic value Recreation
Aesthetic value
Tourism

Table 5-12: Wetland states and the associated rehabilitation cost (for this demonstration we use the

cost of floodplain rehabilitation)

Functionality Change Rehabilitation cost
(75%-75%) (B) 0 (No Need for rehabilitation)
(%50-75%) (C-B) 30 894
(25%-50%) (D-C) 30 894
(25%-75%) (D-B) 61788

5.4.2.3.2 Results

The results of scenario 3 show that due to the reduced ecological state and rehabilitation requirement
of a wetland, the cost of rehabilitation is increased relatively higher than the increase in the conserva-
tion credit price of the wetland. This means that a wetland which requires very little rehabilitation to get
it to the highest level of quality will be sold at a higher conservation credit price with very little cost in-
volved and thus yielding a higher profit. In this scenario we see that rehabilitating a wetland from the
lowest state of functionality has a high rehabilitation cost (R61 788 per hectare) which yields a loss of
R14 463 per hectare but a wetland which was already at 50% functionality to a 75% functionality will
have a low rehabilitation cost (R30 894 per hectare) and yields a profit of R16 431 per hectare (see
Table 5-13 and Figure 5-5). This scenario also shows the discrepancy between the price at which land

is sold in the existing market without the inclusion of its ecosystem services’ value.
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Table 5-13: The results of a wetland state scenario (The price is the sum of all elements)

State 1 (25%-75%) | State 2 (25%-50%) | State 3 (50%-75%)
Rehabilitation Cost (Rand) | 61 788 30 894 30 894
Land Cost 10 000 10 000 10 000
Total Cost 71788 40 894 40 894
Wetland Price (Rand) 57 325 48127 57 325
Profit or Loss 14 463 7233 16 431
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Figure 5-5: The graphical representation of the results of a wetland state scenario

5.4.3 Conservation Credit Trading Model Summary

The preliminary conservation credit trading model investigated scenarios that affect the price of the
wetland conservation credits. The first showed that due to the value of wetlands from an ecosystem
service perspective, at 0% demand over factor, the sale of wetland credits would (theoretically) be
profitable. The second, showed that due to varying spatial and socio-economic settings variations in

ecosystem services per wetland would influence the price. Thirdly, the fact that a wetland has re-

ceived rehabilitation will influence the price. This is due to the additional factor of cost of rehabilitation

and additional functionality received due to the rehabilitation efforts. This analysis provides evidence

that a conservation credit trading model, built upon a wetland offset scheme could provide significant

incentives for conservation.
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5.4.4 Feasibility of Conservation Credit Trading

The conservation credit trading model investigated scenarios that affect the likely prices of wetlands
based on their socio-economic context and capacity to provide ecosystem services post rehabilitation.
This EPI in the South African landscape has the potential to be implemented successfully as it will be

targeted to project developers. However, several conditions exist:
e Ecosystem service benefits need to be clear and measurable
o Users/impactors need to be clearly identified
e Benefits and beneficiaries need to be clearly identified
e An appropriate combination of transaction clearing mechanisms needs to be applied
e Transaction costs need to be controlled
¢ Creation of high demand
e Model provided evidence that the key factor to successful conservation credit trading is the

demand for it. Conservation credit trading would target project developers.

5.5 Waste Discharge Charge System with Tradable Permits (Olifants WMA Case
Study)

The purpose of this section is to explore a practical way forward to unpack the WDCS as well as pro-

vide complimentary mechanisms that would maximise its influence on users.

The approach includes firstly, assessing the revenue potential of the WDCS. The assessment of the

revenue potential of the WDCS was based on the analysis of three primary water polluters:

1. The discharge of wastewater effluents from municipal wastewater treatment works (WWTW)
2. Pollution from agricultural activities

3. The discharge of effluents originating from mining operations.

Secondly, defining an approach to implementing the WDCS through a tradeable permits mechanism.
By introducing tradable permits into WDCS, the administration burden for authorities is reduced and a

measure of self-regulation is introduced.

The proposed EPI would be that the WDCS would charge upstream polluters and this would incentiv-
ise polluters to reduce their effluent discharge loads. Polluters also have the option of mitigating their
pollution effects through buying and selling tradable permits. Each water user would have to buy the

permit every year and those who cannot emit below the standards can buy from those that emit below
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the standards. The total tonnes of waste discharge per permit would adhere to maximum allowable

resource-directed values (MARDV) (see below).

A limitation of the model is that it considers all pollution loads from downstream users to the Ecological
Water Requirement (EWR) sites. Individual waste discharges can therefore not be linked to specific
pollution loads. However, by considering the main water users downstream of EWR sites, required
load reductions can be linked to specific sectors of water users (in this study either municipalities, agri-

culture or mining).

The WDCS considers the discharge of wastes with pollutant concentrations that exceed the RQO of

identified pollutants to damaging to the system. Central to the WDCS is therefore the setting of:

e Target concentrations (referring to recommended resource-directed value (RRDV) or efflu-
ent concentration) as to achieve in-stream resource quality objectives applicable to the re-
source class

e Maximum allowable resource-directed values (MARDYV) in order to achieve the upper limit

of the in-stream quality associated with the resource class for each water pollutant.

5.5.1 Methodology

The purpose of the analysis below is to simulate the water pollution charges payable by polluters. This

analysis has been designed to include two such charges:

1. An annual permit price (for tradeable permits)

2. A monthly waste discharge charge

Tradable permits are instruments which can be used in combination with the WDCS and do not re-
place the WDCS. The tradable instrument would be used to control the yearly maximum amount of
each pollutant the water user can discharge. The permit can feasibly be sold annually to reduce the
administration and the administration related charges of selling it at more frequent or shorter duration.
If the water user did not discharge the maximum amount as specified by the permit, they can then sell
the permit to another user who requires discharging more than what is allowed by their permit. The
following paragraph discusses the method followed to calculate the price of a permit and the loads for

each pollutant.

The monthly waste discharge amount is calculated, in principle, by calculating the product of the
cleaning cost and the load difference above the REC. To do this, one must first obtain the data on the
waste discharge load of the agriculture industry, mining industry and WWTW. The second step is to
obtain the cost of removing a tonne of each type of pollutant (SRP, TDS and TIN) from the system.
The goal of the WDCS is to recover the mitigation costs and tax component of the WDCS. The clean-
up costs in this instance include the cost of labour and capital cost per tonne for removing each pollu-

tant. The price is calculated per ecological water resource (EWR) site. Each EWR site has its own
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REC and water users. The principal is thus divided by the total number of the water users per pollutant
and billed equally on them. The equal billing of these water users is due to lack of individual’s dis-

charges metering which would be used to split the bill according to the individual’s discharge.

First, we need to understand the REC of the system and what the WUL allows the holder to discharge.
Secondly, we need to determine the number of permits we want to issue. The number of permits is-
sued will be determined by the main objective of the permit, for example, if the objective of the permit
is to reduce the waste discharge load in the system, fewer permits can be issued which allow a total
discharge lower than that which the system can handle under normal circumstances. The third step is
to take the difference between the REC load and the load on the WUL, then divide by the number of
issued permits and then multiply by the cost of removing the total pollutants allowed by the permit

from the system.

5.5.2 WDCS Revenue Demonstration-Methodology

For this demonstration the data for WDCS revenue potential was mined from Pearce (2014), a WRC

study done on WDCS revenue estimation for Olifants WMA.

The first step of calculating WDCS revenue potential is to calculate the load of key water quality indi-
cators at each EWR site per month. To assess the extent of pollutants by the identified waste dis-

chargers, the following water quality indicators were identified:

l. Total inorganic nitrogen (TIN) representing nutrient pollution from partially treated or un-

treated sewerage discharge and from agricultural practices

Il. soluble reactive phosphorous (SRP), representing ortho-phosphates (PO4*), used to as-

sess nutrient pollution from sewerage discharge and agricultural activities

[l. and sulphates (SO4%) to represent the salinity changes due to mining operations (sul-

phate) due to the impacts of acid mine drainage (AMD)

Each EWR site within the catchment, was assigned a present ecological state (PES) and a recom-
mended ecological category (REC) during the reserve assessment study (“Classification of Significant
Water Resources in the Olifants Water Management Area: (WMA 4) — WP 10383”, DWA, 2011). The
current pollutant load (PES) and the desired load (REC) at each EWR site was calculated by using the
upper boundaries of the water quality indicators. The upper boundaries for TIN and SRP, as pre-
sented by Scherman Consulting, 2008, were used. The upper boundaries for sulphates were taken
from “Olifants River Ecological Water Requirements Assessment, Water Quality Modelling” (DWAF,
2001).

The pollution load within the Olifants WMA was modelled with the load model. The load model calcu-
lated the pollution load at each EWR site by using the present ecological state (PES) and the virgin

runoff at each site (Equation 1).
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Equation 1: Load (kg/month) = PES Concentration (kg/kl) x discharge rate (kl/month)

From the pollution load at each EWR site and by considering the main stem Olifants River and tribu-
taries, the cumulative load was calculated. The load reduction was calculated by decreasing the load
at identified EWR sites to meet the REC.

Sections of the river (sections between EWR) as reactors within which load reduction will take place
by treatment technologies were considered. The assumption is made that the load within these sec-
tions are not reduced or increased by other activities and thus that the load remains constant through-

out the section between EWR sites.

Firstly, typical nutrient loads (kg/yr) released can be used to calculate a charge (R/yr) when typical
load reduction costs (R/kg) are known. The costing was then based on the principles of the tariff for

wastewater.

The cost associated with the removal of sulphates was based on typical treatment costs of reverse
osmosis technologies. The calculation of the treatment cost was based on the costs (R/kL) associated
with different plant sizes (ML/day). RO treatment plants of 10 ML/day was used which costs 10.72
R/KL. The cost calculations were based on the assumption that 2500mg/L sulphates will be removed

during treatment.

These estimates were then utilised to compile an estimate of waste treatment costs for each of water

quality indicator based upon the quantity of water that is utilised using equation 2 and 3.
Equation 2 Charge (R/kL) / Concentration Removed (kg/kL) = Charge (R/kg)
Equation 3 Charge (R/kg) x Load to be Removed (kg/yr) = Treatment Cost (R/yr)

The amount to be billed to water users was calculated from the product of the cleaning cost and the
load difference above the RQO (Equation 4). This is the value which the water user will be billed for

that particular month’s effluent discharge. This bill is separated into 2 different parts for a WUL holder
operating in the mining sector and for other WUL holders in agriculture and Wastewater Treatment
Works (WWTWs).
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The WDCS billing price (P) is calculated using the following formula:

Equation 4: P=0Q%,(AL; —REC;) X C))/N
Where:
P price to be billed to WUL holder
AL;: actual load per WQ indicator
REC;: recommended ecological category load per WQ indicator
C; cleaning cost per WQ indicator r
N number of water users
n number of WQ indicators measured
i per WQ indicator (1-SRP, 2-SO4 and 3-TIN)

The cleaning cost in this instance is the operating cost and includes the cost of labour and capital per

tonne for removing each pollutant from water and is shown in Table.

The billing price is calculated per ecological water resource (EWR) site as each EWR site has its own

REC and water users. The cost is thus divided and billed equally between the water users. The equal

billing of these water users is due to lack of individual wastewater discharge metering or discharge

data which would be used to bill the water user according to their waste discharge.

Table 5-14: The cleaning cost per water quality indicator

Water quality Indicators Rands/tonne
SRP 47 110

SO4 4 290

TIN 9200

The introduction of WDCS tradeable permits is a mechanism proposed to compliment the WDCS bill-

ing process. The approach would be that each water user would need to buy a permit at which point a

complying holder of a permit may sell or transfer a permit to a non-complying second party. This pro-

vides a waste discharge permitting system that would produce economic drivers to compliance.

The price of the permit could be calculated using the following formula:

Equation 5: p=0Ch

i=

1(REC; — LL;) X C;)/Np
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Where:

p permit price. The price at which the permit will be sold at to the water user.
REC;: recommended Ecological Category load per WQ indicator

LL;: load allowed on the licence per WQ indicator

i per WQ indicator (1-SRP, 2-SO4 and 3-TIN)

C; cleaning cost per WQ indicator for removal in the stream

Np number of permits issued

n number of WQ indicators measured

The value (p) obtained here is the price at which the permit will initially be offered to the WUL holders.
The number of issued permits (Np) is left as input of the user and this can depend on the permit de-

mand. We will also need the cleaning cost (Ci) of removing each WQ indicator in the river.

The load per permit of each pollutant which would be obtained by the difference between the REC
load and the load on the WUL per WQ indicator. This difference will be the total load offered to the wa-
ter users. This load is divided based on the Np. Each permit will have a MARDYV for TIN and SRP in
the case of an agriculture-WWTW permit and MARDYV for SO4 in the case of the mining permit.

5.5.3 WDCS Revenue Demonstration Results and Discussion

For the purposes of the demonstration EWR site 1 and EWR site 3 from (“Classification of Significant
Water Resources in the Olifants Water Management Area: (WMA 4) — WP 10383”, DWA, 2011) were

chosen as example data to represent inputs into this demonstration

Demonstration 1: EWR site 1 was represented by the following values and assumptions:

e The SRP load was 0.16 tonnes/month and REC was 0.07 tonnes/month

e The SO4 load was 679 tonnes/month and REC was 448 tonnes/month

e The TIN load was 5.13 tonnes/month and REC was 2.56 tonnes/month

e The number of WUL issued was 3 in the mining sector and 50 for all agriculture sector and
WWTWs

The results indicate a monthly waste discharge charge of R329 830, billed on the mining industry. This
is for waste discharges within the MARDYV. Should the mining water user require additional allowance
to discharge above MARDV, then a mining industry tradable permit to the value of R513 068 (annual)

would have to be purchased.

The load was calculated using equation 1 using the present ecological state in each EWR site. Based
on the values above, the bill levied on the mining sector is R329 830 per month for each water user
and R553 per month for agriculture and municipalities. Based on the EWR site 1 assumptions, the
revenue generated amounts to R12 198 713 for one year from the WDCS with 50 combined agricul-

ture and WWTW together and 3 mining water users.
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To complement WDCS, the tradable permit system would issue permits amongst water users. The
permit would have MARDYV for each pollutant. To demonstrate this, a tradable permit system was con-

structed in this assignment.

The system was based on the same assumptions for EWR site 1 and would issue 10 permits per an-
num for the agriculture and WWTW sectors and issue 3 mining sector permits. Table 5-15 and Table
5-16 illustrate the agriculture-WWTW permit results and mining permit results, consecutively. Each
permit states the MARDV and the price. The price for an agriculture-WWTW permit is R650 per an-
num and there are ten of these permits on issue, offering the holder to discharge up to 0.00149
tonnes (1.49 Kg) of SRP and 0.05126 tonnes (51.26 Kg) of TIN. The price of a mining permit is R513
068 per annum and there are three of these permits allowing the holder to discharge not more than 30

tonnes (30 000 Kg) per annum.

Table 5-15: The results for an agriculture-WWTW tradable permit

Agriculture and WWTW Permit Price (Rand/annum) 650
SRP Load per permit (tonnes/annum) 0.00149
TIN Load per Permit (tonnes/annum) 0.05126

Table 5-16: The results for a mining tradable permit

Mining Permit Price (Rand/annum) 513 068
S04 Load per Mining Permit (tonnes/annum) 30

Demonstration 2: EWR site 3 represented the following values and assumptions:

1. SRP load is 0.07 tonnes/month and REC is 0.02

2. The SO4 load is 448 tonnes/month

3. The TIN load is 2.56 tonnes/month

4. Number of WUL issued is 2 in the mining sector and 38 for agriculture and WWTWs

The same methodology and approach as per the first demonstration was followed for demonstration 2.

The R411 244 per month billed on the mining water user is for waste discharges within the MARDV.
Should the mining water user require additional allowance to discharge above MARDV, a mining trad-
able permit must be purchased at a price of R293 182 per annum.

The results show that the mining bill would become R411 244 per month for each water user and the
bill for the agriculture sector and WWTW would be R442 per month.

Table 5-17 indicates the price and load limits of agriculture-WWTW permit. The price of the agricul-
ture-WWTW permit is R241 per annum and has MARDV of 0.00051 tonnes (0.51Kg) per annum of
SRP waste discharge and MARDYV of 0.01922 tonnes (19.22Kg) of TIN waste discharge. Table indi-

cates the mining permit results for EWR site 3. The permit price is R293 182 per annum and has
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MARDV of SO4 waste discharge set at 17 tonnes (17 000Kg) per annum. The revenue generated here
will amount to R10 071 470 for one year from the WDCS with 38 combined agriculture and WWTW
together and 2 mining water users. There is a potential to generate R881 957 from tradable permit

with 10 agriculture-WWTW permits and 3 mining permits.

Table 5-17: The EWR site 3 results for agriculture-WWTW permit

Agriculture and WWTW Permit Price (Rand/annum) 241
SRP Load per permit (tonnes/annum) 0.00051
TIN Load per Permit (tonnes/annum) 0.01922

Table 5-18: The EWR site 3 results for the mining permit

Mining Permit Price (Rand/annum) 293 182

S04 Load per Mining Permit (tonnes) 17

5.5.4 Feasibility of WDCS with Tradable Permit

The analysis above indicates that the WDCS has the potential to generate large amounts of revenue
and would require less administration to conduct its operations compared to the tradable permit sys-
tem. The downside is that this system would need to evolve beyond equal billing method to the
method of billing the water user per their accurately measured discharge. The solution would be better

monitoring and measurement of waste discharges.

The tradable permit system on the other hand would need further development on its market and reg-
ulation aspects and still needs thorough monitoring of waste discharges. For tradable permits, market
development would include the exchange (the administrator handling all the transactions and owner-
ship of permits), the underwriter/clearing house (the handler of unpurchased permits) and the regula-
tor to regulate the market. This would also be technology intensive. The positive side is that at its full
development, tradable permits would be the most effective method of controlling pollutants and en-

couragement of water users to discharge water responsibly.
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6 CONCLUSIONS

Currently, South Africa has implemented a predominantly regulatory approach to environmental man-

agement to water management.

It is common cause that the South African fiscus is under great pressure, and thus, the required re-

sources are insufficient.

Thus, while we are striving towards a mature regulatory system (as above), we need to be more inno-

vative in finding additional policy instruments that could curb environmental degradation.
Economic policy instruments (EPIs) are such an innovative approach.

In this assignment, we built on existing literature and proposed an environmental policy instrument ty-
pology (refer to Table 2-4) that makes a distinction between “fiscal” policy instruments, i.e. relating to
Government revenue, and “economic” policy instruments (EPIs), that focus on market creating instru-

ments.

In addition, we made a distinction between EPIs and transaction clearing mechanisms. We defined
transaction clearing mechanisms to comprise a set of systems and institutional arrangements, includ-
ing regulatory policy instruments that are required to make EPIs work. EPIs are therefore specific, pol-

icy goal-oriented instruments.

The key output of this assignment is the conceptual framework for EPIs discussed in section 4.1. The
framework characterises EPIs by means of six elements. In addition to the transaction clearing mech-

anisms discussed above, the EPI framework components include:

1. Identification of User / Impactor by Ecosystem Service Category
Identification of the key role players, i.e. Regulator / Implementer
Identification of specific benefits provided, i.e. the detailed ecosystem services benefits pro-
vided, with chains of causality specified according to the MEA and TEEB ecosystem services
framework.

4. l|dentification of beneficiaries — These are two categories of beneficiaries, those that benefit
directly from EPI transactions, and could therefore be party to EPI transactions; and those that

benefit indirectly through public good benefits.

EPIs have several advantages that make them attractive environmental management tools. These in-

clude:

¢ Reduction in overall cost of reducing environmental damage
¢ Encouraged use of innovative abatement technologies
e Providing property rights to natural resources to make them valuable

¢ Self-enforcement by aligning public and private interests
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e Increased transparency.

There are however many challenges to implementing EPIs, these include:

e Basic transaction clearing mechanisms and institutional arrangements need to be in place before
more sophisticated EPIs can be designed and implemented (refer to section 4.2), and
o EPIs may require increasing prices to reduce consumption or reflect scarcity, which may affect

equity and hamper their compliance and effectiveness.

Through applying the EPI conceptual framework, we identify seven possible water EPls that may be

relevant to the South African context. These include:

o A basket of policy relevant (equity, efficiency, sustainability) relevant water use charges
e  Green infrastructure management systems

e  Eco-restoration

o  Waste discharge charges

e Industrial wastewater charges

e  Pollution deposit-refund system

o  Water pollution permit trading.

Section 5 analysed four of the above EPIs to test elements of the conceptual EPI framework, and to

demonstrate various aspects of feasibility assessment required in the design of EPIs.
Our key conclusions are as follows:

(1) If the primary purpose of EPIs is to raise revenue, it would likely fail. Central to achieving a
double-dividend outcome, is the concept of Nash Equilibrium, which envisages that role play-
ers in a market can each achieve optimal outcomes simultaneously. All role players win, be-
cause all get the outcome they desire.

(2) Implementation of EPIs require both regulators and other implementers to be innovative and
forward looking. The findings of the 2004 UN Environment indicated that “lack of understand-
ing of how Els work; political interests that seek to minimize control costs via regulation; and a
preference for keeping the status quo” hampers effective EPI implementation.

(3) For EPIs to be effectively implemented, a range of suitable transaction clearing mechanisms,
and institutional arrangements need to be in place. It is of little use to design sophisticated
market-based systems if existing regulatory instruments and their institutional arrangements
are not effective (refer to section 4.2).

(4) Effective EPIs require public awareness to be high and uncertainty low. These factors, when
combined with a mistrust of regulators and/or firms responsible for environmental degradation,

would lead to weak or obstructive participation among stakeholders.
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7 RECOMMENDATIONS FOR FURTHER WORK

The domain of EPls, as defined in this report, allows for highly innovative conceptualisation of specific
EPIs to address specific policy objectives. Thus, although the SA landscape of transaction clearing
mechanisms and institutional arrangements may not be fully mature, it is possible to design EPIs that

build on existing areas of strength.

We therefore propose, for further work, that the WRC identifies EPIs with high likelihood of near term
success and conduct in-depth case study-based feasibility studies on these. The case studies would

have to:

1. Set clear policy objectives and achieve these
2. Develop, with detailed specifications, the transaction clearing mechanisms required to institu-

tionalise the EPls.

Perform feasibility testing, using appropriate regulatory and valuation assessment techniques (refer to
section 4.2.9).
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