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EXECUTIVE SUMMARY

In any organization, the organizational mandate guides the organizational functions, while the
organizational functions determine the cost structure. Successful organizations manage to
acquire the funding required to address the cost structure.

The key purpose of this project is to investigate the mechanisms, conditions and viability of
revenue selected streams required to address the cost structure of Catchment Management
Agencies (CMAs) in South Africa.

The investigation assumes a resource economics based point of departure. Common pool
resources such as air, water and certain types of land are public property, and hence the
ecosystem services provided by this resource are implicitly public resources. Public resources,
being non-excludable, are subject to overuse and degradation. In order to limit negative
externalities and improve allocative efficiency, market intervention is required, enacted
through a management authority. Catchment Management Agencies, enabling the devolution
water resource management to the local level facilitate broad based user participation and are
intended to manage the resource towards this end.

CMAs are statutory bodies with jurisdiction in defined water management areas. The mandate
of the CMA has been clearly defined. The various functions required of the CMA have been
spelled out in the National Water Act and various publications of the Department of Water
Affairs. The foundational strategies, as defined in this report, address the core business of
managing water resources and of complying with the business requirements, and with the other
functions vested in the Minister. As the CMA becomes established, the Minister will
progressively delegate further powers to the CMA to broaden its functioning.

In the initial phase the CMA is required to develop policy and strategy and organisational and
administrative support for itself. Following this the Minister may delegate certain financial
functions such as the registration of water users and the setting of water use charges. The
physical implementation and information management of the WMA are then to be delegated
before the CMA will become the responsible authority in the WMA. Recognising that some of
the CMAs will serve areas with a relatively small water use management component, while
others will serve WMAs with a large and diverse economy, the size and powers of the CMA
would differ accordingly.

The CMA is empowered to raise funds through the various activities associated with the
management and protection of the water resource. In this report, we focus on the following
potential sources of CMA revenue:

e  Water use charges

e  Waste Discharge Charge System (WDCS)

o Ecosystem services transfers between CMAs

e  Economic charges

e In-kind contributions (Narrative, non-quantitative)
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This report starts by examining the funding requirements of the CMAs and the revenue streams
available to them in order to determine whether the available funding will enable the CMA to
become self-sufficient. The findings are based on the costs of two existing CMAs, the Inkomati
and the Breede-Overberg, and benchmarked against international examples. In these two
CMAs, staff costs will normally represent the greatest proportion of CMA operating costs
(46-55%), Capex varies between 3% and 6% and the remainder is divided between
professional and general services, with Board expenses making up 4% of the total. The revenue
from water use charges (at current rates) for the Inkomati and Breede-Overberg CMAs is R7.8
million and R9.4 million respectively while the actual budget requirements for the Inkomati and
the Breede-Overberg CMAs is R34.99 million and R18 million respectively. Funding for the
operation these CMAs is allocated from the DWA budget. The shortfall is a product of under-
recovery of water use charges, a matter which is highlighted for attention as CMAs will,
subsequent to being established, be charged with the responsibility of collecting their own
revenue.

CMAs are new organisations in the water institution environment and are expected to evolve in
phased manner from an initial set of mandated functions to a fully functional organisation. Inn
this report, we envisage that CMAs will mature through 6 phases. The budget requirement for
CMA operations will therefore progressively increase from Phase 1 to Phase 6.

Water use charges, the main source of income from water users for catchment management and
the NWA specifies that the revenue earned from these may be used for activities such as
monitoring (including information gathering) and resource protection (including the discharge
of waste and the protection of the reserve) and water conservation.

There are, however, other potential revenue streams available. These revenue streams are
envisaged in DWA’s Raw Water Pricing Strategy (2007).

In this report we focus on four revenue streams available to CMAs:

e Raw water use charges

e  Waste Discharge Charge System (WDCS)

e  Economic charges, and

e  Ecosystem services transfers between CMAs.

The current raw water use charge structure in South Africa does not reflect the full anticipated
cost of water resource management activities as detailed by the National Water Act (1998), the
Water Services Act (1997) and the Raw Water Pricing Strategy (2007).

In the 2010/11 financial year, expenditure on water resource management activities was R250
million with the DWA having budgeted R350 million for that financial year. The budget
allocated by the DWA for water resource management in the 2011/12 financial year was R450
million.

A budget of R214 million per annum would be required to fully account for the cost of
establishing the CMAs (Phase 1 and 2 of CMA development). At this tariff level, assuming zero
grant funding from DWA, average charge would be 1.51 cents/m3. However, by phase 6, which
is the fully matured stage of CMA development, these water resource charges would have to be
increased by an average of 270% across all WMAs to generate sufficient revenue to fully
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account for the cost of operating the CMAs. At this tariff level, the average charge would be 5.84
cents/m3 and would generate revenue of approximately R828 million.

CMAs may qualify for various grants from DWA. DWA currently envisages two types of grants:
Public benefit grants, and Agriculture grants. Public benefit grants would cover CMA mandated
activities that are in the national benefit such as responsibilities attached to inter-basin transfer
schemes, or water allocation reform initiatives. Agriculture grants would cover the budget
shortfall accruing from Agriculture water price subsidies.

The other three revenue producing activities evaluated in this study (WDCS, payments for
ecosystem services and economic charges) all require CMAs to take responsibility for additional
functions associated with the respective activities. We therefore propose that additional
income from these activities only be raised to a sufficient level to cover the additional costs
incurred by the CMAs.

The Waste Discharge Charge System (WDCS), once fully implemented, offers the opportunity for
the CMA to more effectively manage the quality of the water resource through incentive-based
control of pollutant discharge into the resource as well as the levying of a charge to mitigate
adverse effects of discharges. We recommend that the WCDS be implemented and the charges
set at levels which will realistically enable the management of the resource quality.

The estimation of potential revenue from the WDCS is a complex matter, as expenditure to
improve water resource quality might not be realised as a direct revenue stream but may in fact
be internalised by would-be polluters. The estimation of the treatment costs is thus an
estimation of total industry expenditure on reducing pollutant loads in water resources, and not
necessarily of a revenue stream that will flow from one party to another (user/polluters -
resource management authority).

In reality a fully functional WDCS would be a highly dynamic system, needing to adapt to
variations in both environmental an economic activity. The estimations presented here are
ultimately a simplification, an ideal, yet it is by far the most insightful model available for
generating the possible revenue implications of the WDCS system.

We anticipate that a CMA would levy an administrative charge on the Tier 1 WDCS charge. This
levy could typically range between 12-18% of the Tier 1 charge. In the Olifants WMA case study
used in this report, this would amount to an additional revenue of between R67 million to R100
million per year. This revenue would likely be spent on personnel and equipment costs
incurred to manage the WDCS.

DWA, during its National Water Policy Review in 2013, indicated an intention to strongly
regulate water 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 consequences such as, for example, that the water allocation may take
place without Ministerial consent; and that water, because it is a scarce good, becomes
commoditized, and water traders use it as a means to make profit, to the cost of users. Thus,
although DWA has signaled policy intent to prohibit water trading, economic charges still
remain a valuable policy instrument in water transfer mechanisms. The framework provided
by the current Pricing Strategy gives insufficient policy direction for economic charges. We



propose an alternative framework for understanding and designing economic charges for
water.

With respect to economic charges, the Pricing Strategy gives effect to the NWA'’s intention to
achieve ‘equitable and efficient allocation of water’, but its implementation is dependent on
compulsory licensing. More recently DWA have identified other ways of reducing water
consumption, but the pre-condition of compulsory licensing constrains the implementation of
economic charges.

Two matters arise from the implementation of economic charges: the financial cost and the
fiscal impact. The pricing strategy does not differentiate between these, but sees accrual of all
charges to the National Treasury. However, implementing economic charges will incur costs to
the CMA which would be set off by revenue earned through the economic charges.

The full supply cost of water is already captured in the raw water tariff. Thus, the full
(economic) cost of water would also recover the opportunity costs, economic and
environmental externalities and resource rents. This report demonstrates the concept of
economic charges through three case studies.

The first case study deals with water trading. It discusses how Australia used water trading to
shift water use from rice to higher value agriculture, urban centers and the environment, while
at the same time taking the opportunity to cap water use. This showed that water trading can
reduce opportunity costs with the benefits accruing through increased GDP and higher tax
revenues. The Australia case is appropriate because of the contextual circumstances which
include:

e Comparative scarcity of water
¢ A functional shift towards localized water resource management

Water trading has taken place in the lower Orange River where table grape growers have
traded water to expand their operations.

The second set of case studies deals with a compulsory levy and purchasing of water
entitlements as has been proposed in the Olifants Reconciliation Strategy. This involves an
economic charge on all users, and the revenue would be ring-fenced for the purchase of water
entitlements from those willing to sell. The water balance would be achieved when the
opportunity cost approached zero. This could offer a more cost effective approach in some
cases than building more infrastructures. This case deals with the Water Administration
System (funded by the WRC). While not an economic charge, WAS has increased the efficiency
of water use on irrigation schemes substantially by both reducing wastage and by increasing
production per unit of water used. Another way of realizing indirect benefits from the water
resource would be through reducing the assurance of supply.

The third case study demonstrates that the waste discharge charge system is a form of
economic charge. The WDCS provides a way for internalizing the externalities of economic
activities that negatively affect water quality. The WDCS is based on the polluter pays principle,
the principle of reducing pollution at source and the precautionary principle. Tradable
pollution permits (TP) may be an alternative economic instrument for environmental control.
This system offers the option of fixing the number of permits, thereby capping the
environmental damage caused by the discharge of saline effluent.
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The key benefits of economic charges are that they can allocate water more efficiently and they
can assist in curtailing pollution.

We recommend that a revised water pricing strategy should take account of the most recent
thinking on this subject. Instruments that encourage the use of water to move from the
production of lower to higher value commodities could be introduced. Economic charges can
allocate water more efficiently but their implementation is constrained by their being linked to
compulsory licensing. Thus a revised pricing strategy should de-link the implementation of
economic charges from compulsory licensing. Furthermore, water is underpriced, particularly
in river basins where it is in short supply. This means that the income stream from the resource
rent which could accrue to the CMAs is being distributed as an implicit subsidy. We thus
recommend that the pricing structure for water should be revised to take the full cost of water
into account.

The suite of ecosystem services (ES) delivered by the aquatic ecosystem underpins the social
ecological system upon which livelihoods and the economy depend. They also provide
resilience in the face of the climate variability experienced in South Africa. They may be
exported to the benefit of neighbouring catchments or redistributed through the development
of infrastructure. These ES are vulnerable to mismanagement. We recommend that the stream
of ES delivered by the aquatic ecosystem be recognised and their contribution be included in
the planning and implementation of resource management.

The transfer of ES between WMAs also offers an opportunity for the donor WMA to receive
funds from the recipient WMA, as the transferred water carries with it the opportunity for the
receiving WMA. In the same way, degradation of water quality by an upstream WMA which
imposes additional water quality management cost on the downstream WMA should be funded
through WRM charges levied from the upstream WMA. This principle should apply to other ES
as well.

Payments for ES (PES) offers a potential source of sustainable financing for conservation and
sustaining ecosystem health. It ensures the realistic valuation and sustainable management of
ES and aligns investments in natural and human well-being. However, PES is input-driven and
so the payments are not necessarily related to the change in quantity or quality of the ES.
(Although PES has the potential to be environmentally effective, it is complicated by the
possibility of market failure associated with natural resources and the environment. Efforts to
control deforestation in Costa Rica through outright prohibition proved ineffective, but the
introduction of a PES programme is reversing the severe deforestation. Costa Rica is currently
broadening its funding base to address specific cases such as the loss of the economy of scale
and property tenure faced by the small scale user-financed programmes.

The case studies on the Maloti-Drakensberg and the Baviaanskloof-Tsitsikamma both show that
the restoration of natural capital through PES schemes will improve the flow of ES from an area.
The Working for Water Project has a dual focus of poverty relief and clearing invasive
vegetation, the latter benefitting water availability downstream. This very successful project is
estimated to have increased stream flow by nearly 46 million m3 yr-1.

A review of the conditions for success of a PES programme recognises that that sustainable
funding must be available, there must be willing sellers and willing buyers and there needs to
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be monitoring of the programmes. Subsidies may be necessary, but important for success is a
situation where legal, institutional, social and economic conditions provide an appropriate
framework. Such a framework would need to address property rights, capacity and community
involvement.

Reasons leading to failure of PES programmes include political and economic factors beyond the
control of the project as well as the development of a ‘rent mentality’.

CMAs are mandated to support PES as they are to finance water resource management through
the sale of water rights. When improved hydrological functioning is the main benefit, PES will
increase the potential water sales in the catchment. There will be an incentive to invest in
water-related PES. Itis envisaged that CMAs can play various roles in the support of PES such
as direct policy or institutional support, the regulation of water use, implementing
interventions, managing information and providing an audit function for existing schemes.

CMAs are in a position to play a pivotal role in the successful implementation of PES. They form
the hub of a network of water managers and users in the catchment. However, as in the case of
the economic charges and the WDCS, we anticipate that a CMA would levy an administrative
charge on for managing the progressive responsibilities emanating from the implementation of
the respective initiatives (e.g. compulsory licensing, PES).

This study produced several key recommendations, listed as follows:

= CMAs should progressively endeavor towards increasing raw water use charges and to
improve cost recovery.

= Water resource management activities currently assigned to the DWA regional offices
need to be itemized in detail and ring-fenced to make it possible to determine the
current expenditure on water resources management.

= A handover schedule needs to be developed to determine an order of priority for water
resource management activities to be transferred to the CMAs.

= A cost benefit analysis of the various CMA functions needs to be undertaken to identify
which specific functions will yield the greatest benefit for the given level of expenditure.

= CMA budgets should be set relative to expected revenue

= Establish a contractual obligation between water resource users and their
corresponding CMA, detailing services offered and the corresponding charges
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1 INTRODUCTION

1.1 BACKGROUND TO THE PROJECT

In any organization, the organizational mandate guides the organizational functions, while the
organizational functions determine the cost structure. Successful organizations manage to
acquire the funding required to address the cost structure.

The key purpose of this project is to investigate the mechanisms, conditions and viability of
funding streams required to address the cost structure of Catchment Management Agencies
(CMAs) in South Africa.

This report focuses on the CMA mandate, the CMA functions that follow from this and estimates
a generic cost structure for CMA functions. In addition, it also defines a range of CMA funding
opportunities, which will be the subject of later investigations.

The point of departure of the study is primarily resource economics based. Water resources, as
defined in the NWA, comprise aquatic ecosystems which are natural assets which are public
property. Water resources deliver a set of aquatic ecosystem services. These ecosystem
services are by extension also public services. These services include:

e Water provisioning;

e Pollution absorption; and

e Arange of other aquatic ecosystem services as envisaged in the Millennium Ecosystems
Assessment (MEA) framework of ecosystem services.

The mandate and functions of CMAs require of them to protect and manage the water resources
in order to maintain a sustainable production of aquatic ecosystem services.

The cost of conducting all these functions is to be covered by the resource rent of water
resources. The resource rent accruing from water resources forms a portion of the value of
aquatic ecosystem services.

South Africa comprises 19 Water Management Areas (WMAs), all of which are ultimately to be
managed by 9 Catchment Management Agencies (CMAs).

The Inkomati CMA and the Breede-Overberg CMA were established in 2005 and 2007
respectively. DWA is currently working on establishing the remaining CMAs. In the interim,
water management is performed by DWA regional offices, also called the proto-CMAs (Pietersen
etal. 2011).

A catchment management agency may raise any funds required by it for the purpose of exercising
any of its powers and carrying out any of its duties in terms of the National Water Act (1998). The
Act states that a CMA must be funded by:
a. money appropriated by Parliament;
b. water use charges; and
c. money obtained from any other lawful source for the purpose of exercising its powers and
carrying out its duties in terms of the NWA (1998).



FIGURE 1-1. THE WATER MANAGEMENT AREAS OF SOUTH AFRICA

1.2 REPORT STRUCTURE
This report conducts an analysis of water pricing instruments governed by the DWA water
pricing strategy, and its potential for generating revenue for CMAs.

Chapters 4-6 investigates a typical cost budget for a CMA based upon the operating functional
obligations and operating requirements established in previous studies which include Mazibuko
and Pegram (2006), Pegram and Palmer (2001), DWAF (2000) and DWA (2001a). The financial
reports of the currently operating Inkomati and Breede Overberg Catchment Management
Agencies (INCMA and BOCMA) are analyzed in the context of these operating parameters. These
estimates establish a benchmark/target for costs that would need to be recovered by potential
revenue streams.

Chapter 8 analyzes the potential of water resource charges as a fixed income to CMAs. The
primary point of departure in this phase of the report is the historical income from catchment
management charges (CMC’s) paid to DWA. Anecdotal evidence suggests however that CMCs
have historically been set based on very coarse estimates which do not reflect the actual cost of
catchment management. This study thus conducts and in-depth investigation of reasonable
cost-recovery charges related to water resource charges. This is to be done through budget
analysis of DWA regional office activities, making use of available budgets. This phase also
investigates international best practice.

Chapter 9 considers the implementation of the WDCS and analyzes its potential for generating
revenue for CMAs. This simulation makes use of a water pollution marginal cost of abatement
curve developed for the Olifants Catchment which is then extrapolated to the other WMAs.

The assessment of the revenue potential of the WDCS builds upon the water use estimates (per
water management are, per economic sector) discussed in chapters 4 through 6. Estimation of
the Total Revenue Potential for a WDCS is South Africa is achieved by extrapolating costing
figures obtained from the Olifants Catchment Case into the other 18 catchments according to
the scale and composition of water use in the various economic sectors. The estimations made
in this report build off of the current work being done in the Olifants Catchment, utilised but not
intricately detailed in this project, as it falls outside of the scope.

Chapter 10 investigates the economic charges. These charges relate closely to a number of
initiatives that affect water supply and demand behavior.



Chapter 11 investigates, in a narrative form, the potential for Economic Instruments and
Payment for Ecosystem Services (PES) programs to act as potential revenue streams for CMAs.
These economic instruments relate to a variable pricing mechanism for water use, with the
policy objectives of saving water (i.e. conservation) and improving efficiency of use (i.e. demand
management). The discussion around Payment for Ecosystem Services Programs makes use of
several case studies to illustrate functional aspects of and the necessary requirements for such
initiatives.



2 FUNCTIONS OF THE CMA AND ITS BOARD

2.1 CMA MANDATE

The National Water Act (Act No 36 of 1998) (NWA) provides for the establishment of catchment
management agencies (CMAs) and specifies their mandate. The CMA is governed by a Board of
Directors.

CMAs are primarily responsible for water resources management in their WMA. Thus the
purpose of CMAs is the delegation of water resource management to a catchment level, within
the framework of the national water resource strategy (DWA 2004) of the Department of Water
Affairs (DWA).

The CMA achieves this through developing and implementing a catchment management
strategy (CMS). The CMS provides the framework for management of water resources in a
WMA.

The sections below discuss the functions of the CMA and the Board.

2.2 FUNCTIONS OF THE CMA

2.2.1 INITIAL CMA FUNCTIONS

The NWA envisages CMA to perform five initial functions; other functions that may be
designated by the Department of Water Affairs (DWA) and yet other functions incidental to any
of its functions, which fall outside its water management area, and may also be performed by
the CMA. These five functions are listed in the table below. They are of a strategic nature and
include the investigative and advisory services to interested persons, development of policy and
strategy, co-ordination and promotion of community participation.

TABLE 2-1. INITIAL FUNCTIONS OF CATCHMENT MANAGEMENT AGENCIES AS DEFINED IN THE NWA

Functional area Initial functions

Investigate and advise interested 1. On water resource protection, use, development, conservation,
persons management and control

Develop policy and strategy 2. Develop a catchment management strategy (CMS)

Co-ordination 3. Of the related activities of water users and of the water management

institutions within its water management area

4. Of CMS implementation with the implementation of any applicable
development plan established in terms of the Water Services Act,
1997 (Act No. 108 of 1997)

Promote community participation 5. Inthe protection, use, development, conservation, management and
control of the water resources in its water management area

2.2.2 FUNCTIONS ARISING FROM THE CMS

The catchment management strategy (CMS) is of particular importance as it directs the
activities of the CMA. The NWA requires every catchment management agency to develop a
catchment management strategy (CMS) for guiding water resources planning within its water
management area (WMA). Catchment management strategy must align with the national water
resource strategy (NWRS). The process of CMS development is co-operative and consensus
driven.




The generic framework for a CMS (DWA 2001) proposes that a CMS consist of (1) an
assessment of the current water resource situation and (2) several foundation strategies and
supporting strategies which would enable the CMA to achieve a desired future water resource
situation as guided by the NWRS.

The foundation and supporting strategies, together, are viewed as the minimum requirements
for covering as many aspects as possible of water resource management of the WMA.

The foundation strategies intend to create the framework for human and financial resources
and the institutional development necessary to involve and deal with stakeholders as well as to
implement the strategies. The supporting strategies intend to protect, use, develop, conserve,
manage and control water resources.

The foundation strategies are envisaged to include:

e An RDM strategy, for management classes and resource quality objectives;

e An NWRS strategy, to meet the requirements of the NWRS;

e A stressed catchments strategy, to identify stressed catchments in WMA and develop
catchment management plans for them;

e Aninstitutional development strategy, to deal with existing and develop new
institutional frameworks;

e A spatial/land use planning strategy, to influence water related aspects of land use
planning;

e A Human Resource strategy, to establish policy on human resource requirements
and development;

e A co-operative governance strategy, to strategize for effective co-operative
governance;

e A public involvement/interaction strategy, to facilitate effective public participation;

e A data collection and information management strategy, to develop centralized,
relevant, and updated database for planning and strategy formulation;

e A capacity building/education strategy, to improve the level of participation through
appropriate capacity building;

e An auditing and review strategy for internal and external auditing of CMS activities;

e A conflict management strategy, for conflict anticipation and resolution;

¢ A financial strategy to ensure financial viability and growth.

The supporting strategies are deemed to be essential for effective water resources management.
These include:

e A water resource protection strategy, for maintaining desired Resource Quality
Objectives; designing, implementing, reviewing Source Directed Controls; dealing
with point and non-point sources of pollution; economic incentives for reduction in
pollution; dealing with hazardous spills, import & disposal of toxic waste; dealing
with ecosystem components under stress or threat; co-operative governance
strategy for land use planning, impact assessment.

e A water use strategy, which deals with over-allocated catchments; under-utilized
catchments; water allocation; water pricing; general authorizations; license

5



applications (individual and compulsory); trading water rights; upliftment
programs; future demands.

e A water resource development strategy, which addresses the efficiency and financial
viability of existing water supply schemes; evaluation of new development
proposals; future and potential transfers; integration of land development

initiatives.

e A water resource conservation strategy, which deals with demand management

strategies.

e A water resource management strategy for water quantity and quality management
and which also addresses ecological sustainability and reliability, financial viability
and the integration of protection, use, development, conservation and control of

water resources.

e A water resource control strategy which addresses the water quantity and quality
monitoring in WMA,; flood, drought and pollution disaster management; dam safety
and disaster risk management.

e Cooperative governance arrangements enhance the institutional viability of CMA
and results in improved participation of all stakeholders. This might result in cost
savings from operational agreements where there is overlap in mandates.

¢ In-kind contributions, in terms of reducing the expense burden for CMAs. This area
of contribution is increasingly recognized as having potential, given the increasingly
prominent role of "visible” social responsibility efforts in the private sector.

Thus, other possible functions of CMAs may include general management of water resources in
the WMA, the powers and duties of a responsible authority! and other powers and duties vested
with the Minister (of DWA) that can be delegated. Depending on the size and capacity of the
CMA, some of these functions may be delegated or outsourced to the other WMIs established
within a WMA. Table 2-2 below list examples of such anticipated functions.

TABLE 2-2. OTHER CMA FUNCTIONS AS ADAPTED FROM WRC REPORT 1433/1/06 (MAZIBUKO AND

PEGRAM 2006)

Functional area

Sub-functions and activities

Develop policy and strategy

Long-term strategic planning for the CMA (including climate change)
Determination of resource directed measures

Reconciliation of water availability and requirements

Financial and business planning for the CMA

Support institutions

Creation of non-statutory consultative and participative bodies or forums
Coordination of the activities and relationships of WMIs in the WMA
Fostering cooperative governance and creating partnerships

Building capacity in WMIs and forums

Resolution of conflicts

Supportive or emergency organisational interventions

Ensuring appropriate stakeholder participation in these bodies

Regulate water use

Registration of water use

Authorisation of water use (licensing)

Setting, billing and collecting water use charges
Ensuring dam safety and dam zoning
Monitoring authorisation requirements

1 “responsible authority" in the NWA is defined to be catchment management agency in relation to a specific power
or duty assigned to the CMA by the Minister of DWA.




Functional area Sub-functions and activities

Ensuring compliance (including enforcement)
Negotiation of co-regulation and cooperative agreements

Implement physical interventions | Implementation of the Working For Water programme

Implementation of water demand management (WDM) interventions
Rehabilitation of water resources (such as wetland or riparian zones)
Emergency response interventions (including disaster mitigation)
Operation and maintenance of water resource systems (water works)
Development (design and construction) of water resources infrastructure
(waterworks)

Manage information Monitoring water resources (collect, source and capture data)

Development and maintenance of databases (including quality control)
Development and maintenance of information management/evaluation systems
Conducting research on water resources

Performance of needs assessments and water resource problem identifications
Communication with stakeholders and collection of anecdotal information

Audit WRM Development and maintenance of indicators for auditing
Performance of financial and organisational audits of WMIs
Performance of functional performance audits

Performance of water resources audits against specified objectives
Proposition and facilitation of corrective action

2.2.3 INFRASTRUCTURE

As part of the catchment management strategy, a CMA is required to identify possible water
resource infrastructure that may be needed to supply current or future water use. In many
cases, other organizations in the WMA (such as Water Boards, WUAs or local authorities) may
have adequate capacity to develop this infrastructure. However, in some cases it may be
necessary for the CMA to facilitate this development by raising capital and project management.
The CMA policy (DWA 2002a) however indicates that this situation should be avoided where
possible, due to the potential organizational conflicts arising from being involved in
management and development.

2.3 DESCRIPTION OF CMA FUNCTIONS

2.3.1 WATER RESOURCES PLANNING
The NWA envisages key roles for CMAs in relation to the CMS, and the planning framework that
arises from it. The headline details of these have been discussed in section 2.2.2 above.

2.3.2 WATER USE MANAGEMENT, WATER RESOURCE PROTECTION AND WATER

ALLOCATION REFORM

Water use is defined by the NWA to include taking water from a water resource; storing water;
impeding or diverting the flow of water in a watercourse; engaging in a stream flow reduction
activity (SFRA); engaging in a controlled activity (such as irrigation); discharging waste or
water containing waste into a water resource through a pipe, canal, sewer, sea outfall or other
conduit; disposing of waste in a manner which may detrimentally impact on a water resource;
disposing in any manner of water which contains waste from, or which has been heated in, any
industrial or power generation process; altering the bed, banks, course or characteristics of a
watercourse; removing, discharging or disposing of water found underground if it is necessary
for the efficient continuation of an activity or for the safety of people; and using water for
recreational purposes.




All water use activities are regulated through the NWA. Such regulation is achieved mainly
through water use licencing, although there exist certain water uses which are excluded from
licencing?. The regulation includes the issuance of licences and the monitoring of water use
(both licenced and non-licenced). An additional activity is the control of allocation by a
responsible authority, as the granting of a license does not imply any guarantee regarding the
availability or quality of water which it covers. The issuance, review and renewal of licences,
and amendment and substitution of conditions of licences, are to be done by the responsible
authority.

Contravention of or failure to comply with authorisations, requires a responsible authority to
force the licensee to take remedial action, failing which it may take the necessary action and
recover reasonable costs from that juristic person, to the suspension or withdrawal of a licence.

The NWA also requires CMAs to deal with pollution prevention and pollution incidents. The
organisation that owns, controls, occupies or uses land or processes that leads to water
pollution is responsible for taking measures to prevent pollution of water resources. If these
measures are not taken, the CMA may do whatever is necessary to prevent the pollution or to
remedy its effects, and to recover all reasonable costs from the persons responsible for the
pollution.

The NWA further defines water conservation as important and requires water resource
management measures that enable the efficient use and saving of water, through measures such
as water saving devices, water-efficient processes and various water demand management
instruments.

Most of the supporting strategies, envisaged by the generic framework for a CMS (DWA 2001)
fall within this function.

NOTHING ON ALLOCATION REFORM AS PER TITLE

2.3.3 INFORMATION SYSTEMS
CMAs have important roles to play in setting up and maintaining information systems.

The planning, water resource management and protection functions all require monitoring,
recording, assessing and disseminating information on water resources to be performed,
backed up by adequate information systems.

The systems are to provide for the collection of appropriate data and information necessary to
assess, including the quantity of water in the various water resources; the quality of water
resources; the use of water resources; the rehabilitation of water resources; compliance with
resource quality objectives; the health of aquatic ecosystems; and atmospheric conditions
which may influence water resources.

Not all of these activities are necessarily the responsibility of the CMA, however the NWA does
indicate that the Minister must, consult with relevant organs of state; water management
institutions; and existing and potential users of water, establish mechanisms and procedures to

2 A water use must be licenced unless it is listed as a “permissible use” (Schedule 1 of the NWA lists several low
impact uses as “permissible uses”), is an existing lawful use, is permissible under a general authorisation, or if a
responsible authority waives the need for a licence.



co-ordinate the monitoring of water resources. The monitoring is to be based on information
systems which may include, among others a hydrological information system; a water resource
quality information system; a groundwater information system; and a register of water use
authorisations.

The generic framework for a CMS (DWA 2001) requires the CMA to have (a) data collection and
information management strategy and (b) a water resource control strategy which addresses
(amongst other things) the water quantity and quality monitoring in WMA.

2.3.4 INSTITUTIONAL ENGAGEMENT

Co-operation, public participation and coordination are key initial functions of CMAs. The
generic framework for a CMS (DWA 2001) requires the CMA to develop strategies for
institutional development strategy, to deal with existing and develop new institutional
frameworks; co-operative governance; public involvement/interaction, and capacity building
and education.

Water Sector Institutions: Catchment management forums are voluntary associations of
stakeholders, with an interest in water resource-related concern or a particular sub-catchment
area. They provide an important mechanism for stakeholder communication, participation and
consultation with DWAF and/or a CMA.

Water user associations (WUAs) are statutory bodies established by the Minister. They are
cooperative single or multiple sector associations of individual water users who wish to
undertake water-related activities on a local scale for their mutual benefit.

International water management bodies are statutory water management institutions that may
be established by the Minister. Their primary role is to implement international agreements
entered into by the South African government in relation to water management.

The Minister may also establish advisory committees for different purposes and functions.

Water services institutions: Water boards are responsible for the supply of bulk water,
including the development and operation of bulk water and sanitation infrastructure. Water
boards are therefore an important stakeholder in catchment management, representing the
interests of a number of domestic and industrial water users. As many water boards are also
involved in water resources infrastructure development and operation, including water
resource monitoring, they are organizations with existing capacity for certain catchment
management functions. Under these circumstances, the CMA may contract or even delegate
certain functions to the water board, to prevent duplication of effort.

Water service authorities (WSAs) and water service providers (WSPs) are responsible for the
supply of water and sanitation services within their area of jurisdiction. As with water boards,
these organizations are important stakeholders representing the interests of municipal
domestic and industrial users. Where they have capacity to operate infrastructure or monitor
water resources, the CMA should consider contracting them to perform these functions.

Other Catchment Management Agencies: Cross boundary matters between Water
Management Areas such as water quality and quantity would require coordination between



other CMAs. CMAs may also wish to contract out work to each other or to share resources, such
as staff, plant or equipment, to reduce costs.

Organs of state: Effective catchment management requires proactive planning and
management of spatial and infrastructure development. Other government departments and
their statutory agents in all three spheres of government are responsible for environmental
management, infrastructure development and service provision, spatial, land use and economic
planning. National and Provincial Government are therefore key stakeholders in terms of
catchment management, as well as performing functions that require alignment with the CMA.

Local government: Implementation of development and land use planning is primarily the
responsibility of local government. Many local governments are also required to prepare a
range of other plans including water services development plans under the Water Services Act.
The relationship between CMAs and local government is therefore a very important one.
(Mazibuko and Pegram 2001)

Interest groups: A number of organized sectoral and non-governmental interest groups have a
role in catchment management. (Many of these may be represented on the catchment forums
or catchment management committees.) In specific WMAs, particular agricultural, commercial,
industrial, labour, civic, community or environmental interests may require active involvement
on the CMA governing board (DWA 2002).

2.3.5 DISPUTE RESOLUTION AND LEGAL SUPPORT

Although the NWA establishes the Water Tribunal as a dispute resolution organisation, the
responsibility of evidence required in Water Tribunal matter probably resides mainly with the
CMA. The generic framework for a CMS (DWA 2001) requires the CMA to have a conflict
management strategy, for conflict anticipation and resolution.

In addition, the NWA further stipulates that a catchment management agency must provide the
Director-General with copies of all pleadings, affidavits and other documents in the possession
of the catchment management agency relating to any proceedings instituted against that
catchment management agency.

2.3.6 FUNCTIONAL SUPPORT

The NWA requires that the provisions of Schedule 4 of the NWA, which relates to best practise
institutional and management planning, apply to a catchment management agency. This
requires CMAs to provide functional support related to human resource and financial matters.

In addition, the generic framework for a CMS (DWA 2001) requires the CMA to have a Human
Resource strategy, an auditing and review strategy and a financial strategy to ensure financial
viability and growth.

2.4 FUNCTIONS OF THE CMA BOARD
Each CMA is governed by a Board of Directors.

The Board and the Chief Executive Officer of the CMA is responsible for the good governance of
the CMA which includes safeguarding that all money payable to the institution is properly
collected; that all money spent by the institution is properly spent and properly authorised; that
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there is adequate control over all assets acquired for the purposes of the institution, or
managed or controlled by it; that all liabilities incurred on behalf of the institution are properly
authorised; efficiency and economy of operations and avoidance of waste and extravagance;
develop and maintain an adequate budgeting and accounting system; and develop and maintain
an adequate financial control system. These requirements require certain functions of the
Board (such as regular meetings, appointment of committees, auditing and publications of
annual reports), the costs of which have to be carried by the CMA.

One of the functions of the Board is to prepare business plans. Business plans are required to
include (amongst other things) a statement of the functions which the institution expects to
provide.

[t must also include an outline of the overall financial strategies for the institution including the
setting of charges, borrowing, investment and purchasing and disposal strategies; a forecast of
the revenue and expenditure of the institution, including a forecast of capital expenditure and
borrowings.

Key requirements are the maintenance of the CMA'’s financial viability, the need to maintain a
reasonable level of reserves, especially to provide for corrective action to redress the results of
past racial and gender discrimination in the use of water resources; any estimated future
demand for the services of the institution; and any need to improve the accessibility of, and
performance standards for, the services provided by the institution. The business plans must
also provide for capacity building amongst its board members and officials.

2.5 PROGRESSIVE DELEGATION OF FUNCTIONS
Not all of the above discussed functions become the responsibility of the CMA immediately. The

NWA envisages that the water resources management functions may progressively be delegated
to the CMA.

The document entitled “Implementation of Catchment Management in SA (The National Policy)”
(DWA 2000) advises that this process of delegation should begin with financial and
administrative functions such as the registration of water users and making and collecting water
user charges.

Once financial and administrative capacity has been created, water resource management
functions may follow, based on the particular priorities outlined in the catchment management
strategy.

Finally, once the CMA has demonstrated capacity to fund and exercise these water management
functions, powers and duties of a responsible authority may be delegated to the CMA, which
relate to the ability to authorize, license and regulate water use.

2.5.1 PROBABLE PHASES OF CMA PROGRESSION

In literature, two different types of progression phases for CMAs are identified. Pegram and
Palmer (2001) proposed four generic phases in the progression of CMAs. DWA (2001)
thereafter supersedes the Pegram and Palmer four phases.

Pegram and Palmer envisaged an “Initial phase” where-in a CMA develops the CMS, conducts
institutional coordination, engages stakeholders and conducts general administrative activities.
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This is followed by the “Financial phase” where it recovers water use charges. Thereafter
follows a “Management phase”, where functions associated with water resource management
activities described above is fulfilled. Ultimately, a “Responsible authority” phase is reached
where the authorisation and control of water use is implemented. The table below summarizes
these functions.

TABLE 2-3. PHASES OF CMA EVOLUTION AND ASSOCIATED FUNCTIONS (PEGRAM AND PALMER 2001)

Phase Delegated or Assigned Functions Key Functional Areas

Initial Initial functions Policy & Strategy
Organisational development
Administrative support
Financial Registration of water users Financial regulatory

Setting and recovering water use charges

Fostering cooperative governance and partnerships

Management Making input to DWAF:RO regarding licences Physical implementation
Development and operation of waterworks Information management
Auditing of catchment management activities WRM Audit

Routine monitoring (and information management)
Implement physical interventions

Outstanding functions in Schedule 3 of the NWA
Responsible authority Function as responsible authority Regulatory
Monitoring of water use
Enforcement of licence conditions

DWA 2001 describes three progressive phases for CMA development, following on the
progressive delegation of functions discussed in section 2.5 above.

In the “Initial phase” the CMA establishes and positions itself as a legitimate and central
institution for water resources management in the WMA. An effective CMA management team
(and some support staff) actively coordinates and develops relationships with existing
organizations and stakeholders (including catchment forums, local government, and water user
associations). The focus is thus on enabling WRM functions to be performed without having to
build significant capacity within the CMA.

In the “Consolidation Phase” the CMA develops from a relatively small coordinating team into
an organization that is responsible for managing, coordinating and implementing significant
WRM activities. The CMA now develops in-house capacity and conducts some outsourcing in
order to deliver the delegated CMA functions. This results in an increase (probably doubling) in
the size and resources of the organization, possibly including the transfer of some DWAF staff
with delegated functions, which will raise a number of transitional and organizational
challenges. An important change during this stage is that the CMA becomes primarily
responsible for delegated functions, while DWA would become more responsible for regulatory
oversight. However, DWA still maintains capacity for the authorization and management of
water use.

In the “Full functionality phase” the CMA becomes fully functional and the responsible authority
as envisaged by the NWA. The DWA Regional Office (RO) now plays the role of institutional
coordination, support and oversight (auditing). However, depending upon the WRM priorities
in the WMA and the likely resources available to the CMA, the CMA may depend upon DWAF (or
external specialist consultants) to provide technical support.
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2.6 TYPES OF CMAS

It is further anticipated that different types of CMAs may evolve, depending on the unique water
resource situations in each WMA. Pegram and Palmer (2001) identify three different types of
CMAs.

Rural agricultural — community dominated (small) CMA which has a relatively small water use
management component which would largely be oriented towards the authorisation and
control of irrigation and municipal water use, with some of the water use control
responsibilities being delegated to WUAs (and possibly local government depending on the
capacity). Water resources planning and water use authorisation would require DWA (and
possibly consultant) technical support, while the monitoring component would need to be
supported by laboratory services and possibly monitoring done by WUAs and local government.
An example of this type of CMA would be in the Olifants-Doorn WMA.

Rural agricultural-industrial municipality (medium) CMA — This is a medium sized CMA with
approximately 60 staff members. It mostly has capacity for institutional development, water
resources planning, water use management and monitoring within a WMA with significant
industrial, power or mining activities. Monitoring would be supported by outsourced laboratory
services and other institutions' (including industry) programmes, while technical planning and
water use authorisation support would be brought in from DWAF or consultants. Examples of
this type of CMA would be in the Olifants and Middle Vaal WMAs. However, some of the larger
rural agricultural WMAs (with total water use in the order of 1000 million m3) may also require
medium size CMAs, such as the Inkomati and Breede WMAs.
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Urban dominated (large) CMA — This is a large CMA establishment with a staff complement of
approximately 85 people, which assumes that most functions are performed in-house by the
CMA. However some of the functions may be outsourced, thus decreasing the number of staff.
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This type of CMA has a significant water use management and monitoring component required
to manage the complex water quality problems associated with urban areas, although
outsourcing of the laboratory components is assumed. Examples of this type of CMA would be
in the Upper Vaal, Crocodile-Marico and Mvoti-Mzimkulu.

2.7 CURRENT FUNCTIONS OF EXISTING CMAS

The Inkomati and Breede-Overberg CMAs, in their June 2011 submissions to the Parliamentary
Monitoring Group, reported on the functions they performed to date. These functions are
summarized in the tables below.

These functions indicate that both CMAs are at least in their consolidation phase and are
progressing to full functionality.

TABLE 2-4. FUNCTIONS PERFORMED TO DATE BY THE INKOMATI CMA

Functional area Sub-functions and Outputs

Institutions and Participation . Establishment of Water Users Associations
. Co-operative governance
. Stakeholder centered implementation of the Reserve

Regulate water use Resource protection and waste (Water quality management; River System Health)
. Discharge and water resource quality effectively monitored
. Water resource pollution remedied

Water Utilisation (Water allocation; Compliance monitoring and enforcement)
. Validation and Verification of water use

Water resources planning and Information management and systems
programmes . Authorized and Metered Water Use
. Compliance monitoring effectively implement
*  Operationalize Learning Reflection and Review System
. Reviewed Annual Tariff and billing of Users
Systems planning and operations (Planning coordination; River System Operation)
. Catchment Management Strategy
. Water Allocation Plan
. Systems for integrated planning and operations of river systems
. Provision of informed advice to DWA on international agreements

Strategic support Finance
Human resources
Administration

Management and governance Management
Governance

TABLE 2-5. FUNCTIONS PERFORMED TO DATE BY THE BREEDE-OVERBERG CMA

Functional area Sub-functions and Outputs

Water resources planning Catchment Management Strategy
Engage water resources planning processes
*  Engage processes (meetings and comments)
. Propose relevant WR planning studies
e Audit Catchment management plans
. Engage and monitor Local Authorities (regarding Water Use for growth and
development)

Water use management Registration
. Complete the waste discharge registration
. Identify registration problem areas
. Register authorized applications
. Update WARMS with data flowing from Validation and Verification of
identified registered water users
Water use licensing
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Functional area

Sub-functions and Outputs

Control & compliance
. Compliance audit of point discharge
. Monitoring abstraction and discharge water use compliance
. Engaging non-compliant water users
. Cooperate with DWA and other government institutions on legal enforcement.
*  Validation & Verification of Water Use in selected Catchments.
. Ensure compliance of rezoning applications to the NWA

Institutional engagement

Marketing and communication
. Develop a marketing and communication strategy
e Targeted marketing and communication
Stakeholder engagement
. Develop public participation policy and strategy
. Facilitate catchment forums
. Establish and maintain new Water Forums and partnerships
. Engage and support WUAs
e Transform Irrigation Boards into WUAs
Institutional cooperation
. Participate in inter-governmental processes and forums
e Twinning arrangements identified and maintained

Water allocation reform

Support and facilitation for resource-poor farmers
e Assess water use by RPF in the Breede WMA
. Promote and assist water allocation (licensing and finance) to resource-poor
farmers

Resource protection

Resource Protection
e Assess (ongoing) compliance through WR monitoring and compliance to
conditions of authorisations
. Ensure relevant water use authorisation conditions
*  Water quality status reports (for significant water resources)
. Align alien vegetation clearing plans with planning priorities
. Identify priority riparian habitats
. Capacitate land owners on the protection of riparian habitat

Information systems

Water resources information systems
. Make Water Use registration system operational in the BOCMA
. Establish a WR information system linked to DWA
. Establish a GIS office
. Develop ICT strategy
Corporate information systems
. Maintain the BOCMA website
. Maintain relevant corporate systems
. Investigate revenue collection system
. Develop and implement a disaster recovery plan
Information database system
*  Transfer all relevant information from DWA

Strategic support

Finance
. Transfer revenue collection from DWA
. Management of accounts
. Financial planning, budgeting, control & reporting
. Submit Financial Statements to the National Treasury and Auditor-General
*  Audited Financial Statement
. Facilitate external audit
Human resources
. Review organisational design
. Recruitment of new staff
. Development and training of staff
. Development and review of HR policies and procedures
Administration
. Develop and implement records management plan
. Fleet management
. Development of processes and support procedures to enhance office support
services
. Review of office support related policies
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Functional area Sub-functions and Outputs

Management and governance Management
. Growth and consolidation of the (CMA) to perform its functions
*  On-going strategic direction and management of the organisation by the CEO
and senior managers
. Present draft business plan to the Department
. Submit revised business plan to the Department
Governance
e  Training of Board members
. MOU with DWA signed, implemented and reviewed
. Review and implement risk management system
. Develop Board and committee procedures
. Internal audit, external audit and legal compliance
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3 ORGANIZATIONAL STRUCTURE REQUIRED TO CARRY OUT A
CMA'’S INITIAL FUNCTIONS

The CMA functions described above require an organizational structure comprising several key
skills. Each of these is discussed under the headings below.

3.1 STRATEGY DEVELOPMENT, PLANNING AND COOPERATIVE GOVERNANCE SKILLS
Both planning and cooperative governance require a CMA to have staff who are skilled water
resource planners, at both strategic and operational levels, and who can interact with peers at
various levels of government.

3.2 WATER RESOURCE MANAGEMENT TECHNICAL SKILLS

Water resource management requires staff with technical skills and experience in a variety of
fields. Even where some of the water resource management functions are out-sourced, the
CMA will need in-house project supervision by experienced water resource managers.

3.3 INFORMATION MANAGEMENT
The monitoring and information systems functions require specialist information management
skills.

3.4 INSTITUTIONAL COORDINATION AND PUBLIC PARTICIPATION
Institutional engagement, public participation and associated capacity building are specialist
skills for which the CMA has to plan.

3.5 MANAGEMENT AND SUPPORT FUNCTIONS
All general management, administration, financial and human resource skills required in any
organization are also required by a CMA.

3.6 SPECIALIST SKILLS

The CMA may also, from time to time, require several specialist skills, including engineering,
financial, resource economics, legal and other skills. Some of these skills may be appointed in-
house, while others may be outsourced.

3.7 CURRENT STRUCTURE OF EXISTING CMAS
The current organizational structures of both the Inkomati and Breede-Overberg CMAs make
provision for these functions and skills.
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4 FINANCIAL REQUIREMENTS FOR OPERATING A CMA

The Guidelines for financing catchment management agencies in South Africa (DWA 2000)
identifies various cost types. Capital costs represent occasional expenditure by the CMA on
buildings, equipment and machinery. Operating costs are the on-going expenses required to
support the CMA functioning. Establishment costs are once-off costs associated with
establishing the CMA. Fixed costs are those that are constant every year, independent of the
amount of water used, while variable costs relate to the amount of water used.

For the purpose of this discussion, we will categorise all costs incurred by CMAs to comprise of
operating expenditure (OPEX) and capital expenditure (CAPEX).

4.1 OPERATING EXPENDITURE

4.1.1 SALARIES

A CMAs costs are largely associated with staff salaries. The table below provides an indication
of staffing requirements at different phases in the CMA progression, assuming the development
of in-house capacity supported by outsourcing of certain functions (such as monitoring) or
contracting specialist skills for strategy development. This table (DWA 2001a) is only intended
to be an indication and more a detailed assessment should be made for the particular situation
in the proposed CMA, linked to the proposed functional evolution.

TABLE 4-1. RANGE IN STAFF COMPLEMENT DURING CMA EVOLUTION (ADAPTED FROM DWA 2001A)

Initial Consolidation Full functionality
By Functional Area Strategy development and planning 2-4 3-5 3-5
Water resource management* 1-7 6-16 9-35
Information management** 1-5 2-9 5-20
Institutional coordination 2-8 5-8 6-10
Management and support staff 1-6 6-15 11-15
By Staff level CEO 1 1 1
Manager 1-3 2-5 3-8
Senior 1-7 6-12 10-22
Junior 2-12 8-18 10-30
Administration 2-7 5-10 10-14
TOTAL 7-30 23-50 34-75
* Water use management includes the control, authorization, auditing and implementation of all water uses.
ok Information management includes water resource monitoring and information systems.

20



Staff costs will usually represent the greatest portion of CMA operating costs. Table 4-2
estimates (including salary, pension and medical aid) are derived from the DPSA salary

levels for 2011.

TABLE 4-2. ANNUAL REMUNERATION FOR DIFFERENT GENERIC STAFF LEVELS BY CMA DEVELOPMENT
PHASE (2011 RANDS)

DPSA salary scale DPSA level Initial Phase Consolidation Phase Full Functionality Phase
799,028 CEO 14 799,028 799,028 799,028 799,028 799,028 799,028
584,482 Manager 13 584,482 1,753,446 1,168,964 2,922,410 1,753,446 4,675,856
482,160/ Manager 12 482,160 482,160 482,160 482,160 482,160 482,160
584,482| Senior 13 584,482 4,091,374 3,506,892 7,013,784 5,844,820 12,858,604
206,982| Junior 9 413,964 2,483,784 1,655,856 3,725,676 2,069,820 6,209,460
165,159/ Admin 9 0 825,795 495,477 1,321,272 1,321,272 1,981,908

TOTAL 3,448,598 11,020,069 8,692,859 16,848,812 12,855,028 27,591,498

4.1.2 OTHER OPERATING EXPENDITURE

Other operating expenditure includes a variety of costs:

Professional services;

Board costs;

leases, municipal rates,

stationary, travel and subsistence, communications and;
outsourced services (such as monitoring and laboratory);
monitoring, including collection and analysis of hydrological, water quality and bio-
monitoring data,

advertising and marketing;

training and conference fees;

insurance; and

Ad hoc office costs. (adapted from DWA 2002b)

4.2 CAPITAL EXPENDITURE
In addition to the operating costs, the CMA will require capital expenditure for the following
types of items:

Information/communications equipment, such as computers, faxes, copiers, printers;
software; PABX;
Vehicles, for the monitoring, organisational development and regulatory functions;

Library;

Laboratory equipment, where monitoring is performed in-house.

These capital costs do not include the costs of water resource infrastructure development and
operation. (Adapted from DWA 2002b)
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4.3 ACTUAL COSTS OF EXISTING CMAS
The actual costs of operating the current two CMAs, Breede-Overberg CMA and the Inkomati
CMA, as reported to the Parliamentary Monitoring Group, are summarised below.

TABLE 4-3. TOTAL OPEX AND CAPEX ESTIMATE FOR THE BREEDE-OVERBERG CMA (2011 RANDS)

Cost item

2011 Estimate

Salaries

46%

Board

4%

Professional Services

33%

Expenses

14%

Capex

3%

Total

R 18,000,000

TABLE 4-4. TOTAL OPEX AND CAPEX ESTIMATE FOR THE INKOMATI CMA (2011 RANDS)

Cost item

2011 Estimate

Salaries

55%

Board

4%

General Expenses

35%

Capex

6%

Total

R34,988,818

4.4 THE COST OF WATER RESOURCE MANAGEMENT

Table 4-5 estimates the range of expected Water Resource Management costs for CMA in
different development phases. These estimates combine the expected staff requirements with
the Other OPEX and CAPEX requirements as required by the Breede-Overberg CMA and the
Inkomati CMA. The Table seems to indicate that both the Inkomati and Breede CMAs are now
entering the full functionality phase. This, by implication, means that additional costs may still
be incurred as CMAs perform more functions.

Table 11 compares the costs of CMA management (Table 4-6) to the revenue earned from
current water resource management charges. The current charges are inadequate for the
current sets of CMA functions performed and needs to be further increased as the CMAs
progress to full functionality.
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5 REVENUE POTENTIAL OF KEY CMA FUNDING STREAMS

5.1 OVERVIEW

This section outlines potential CMA funding streams as envisaged by the NWA (1998), the
Pricing Strategy for Raw Water Use Charges (DWA 2005) and the Implementation of Catchment
Management in South Africa -The National Policy (DWA 2002). The section further contains
extracts from Mazibuko and Pegram (2001).

The purpose of this section is to define potential funding streams for CMA, each of which will be
discussed and investigated in more detail in the proceeding phases of this project.

5.2 'WATER RESOURCES, AQUATIC ECOSYSTEM SERVICES, PUBLIC PROPERTY AND

SERVICES, AND RESOURCE RENT
Water resources, as defined in the NWA, are natural assets which are public property. This is
because the water resources of South Africa belong to all the people of South Africa, and the

National Government exercises overall responsibility for the nation's water resources and their
use (NWA 1998).

Water resources also comprise aquatic ecosystems, which in turn deliver a set of aquatic
ecosystem services. These ecosystem services are by extension also public services. These
services include:

e  Water provisioning;

e Pollution absorption; and

e Arange of other aquatic ecosystem services as envisaged in the Millennium Ecosystems
Assessment (MEA) framework of ecosystem services.

The mandate and functions of CMAs require of them to protect and manage the water resources
in order to maintain a sustainable production of aquatic ecosystem services.

The cost of conducting all these functions is to be covered by the resource rent of water
resources. The resource rent accruing from water resources forms a portion of the value of
aquatic ecosystem services.

Much has been written on the nature and characteristics of public resources and public services
(see for instance Mazibuko and Pegram 2001), however insufficient work has been done to
disaggregate the roles of public resources (i.e. water resources) and public services (i.e. aquatic
ecosystem services), and to further:

e analyse the functions required of CMAs to manage these;
e develop business models through which to convert resource rents into viable funding
streams for managing these.
[t is recognised fundamentally however in NWA and the NWRS 2004 that the costs of water
resource management may be funded through a combination of parliamentary appropriations
(taxation) and revenue collected from consumers of aquatic ecosystem services. Examples of
these are defined in the following section.
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5.3 FUNDING OF CMA FUNCTIONS

5.3.1 WATER USE CHARGES

The Pricing Strategy for Raw Water Use Charges (DWA 2005) provides a statutory framework
for financing catchment management. The pricing strategy expands on the three water use
charges specified in the Act, namely the charges for funding water resources management, for
funding water resources development and for achieving equitable and efficient allocation of
water.

The water use charges for funding water resource management represent the main source of
income from water users for catchment management Section 56(2)(a) of the NWA specifies that
the pricing strategy for setting 'water use charges for funding water resource management,
(may) include the related costs of gathering information; monitoring water resources and their
use; controlling water resources; water resource protection, including the discharge of waste
and the protection of the Reserve: and water conservation’.

The water pricing strategy expands this into functions including planning and implementation
of catchment management strategies, monitoring and assessment of water resource availability,
quality and use; water quantity management, including flood and drought management, water
distribution, control over water abstraction, storage and steam flow reduction, and to promote
the beneficial use of water; the evaluation and processing of water use licensing and registration
applications; water resource protection, water quality management and water pollution control
and water conservation and demand management.

Water use charges are collected from water users, according to their registered water use.

In support of collecting water use charges, DWA has developed a Catchment Management
Trading Account, for the allocation of costs and collection of charges associated with activities
such as functional support (indirect costs and regional office overheads); catchment
management strategies (planning and implementation); dam safety control; water quality
management; water utilisation (authorisation and monitoring); and water conservation
(including Working for Water).

5.3.2 GRANTS, LOANS OR SUBSIDIES

The NWA further allows for “the Minister” to give financial assistance to a CMA in the form of
grants, loans or subsidies. The financial assistance must be from funds appropriated by
Parliament; or otherwise lawfully be used for the purposes water resource management.

This means that a subsidy for water resources management in a WMA may be provided to the
CMA. However, CMAs may require additional financial support, either to assist the
establishment process, or to support operations, due to, for instance, insufficient water use or
inadequate registration of users in the WMA. Another example is where a CMA may be the most
appropriate institution through which to channel subsidies aimed at redress, such as support
for emerging farmers. (DWA 2002)

5.3.3 WASTE DISCHARGE CHARGE SYSTEM (WDCS)

The NWA sets clear guidelines on prevention and remedying effects of water pollution, and the
instrument of policy that reacts to these guidelines is the Waste Discharge Charge System
(WDCS). The purpose of this system is the internalization of environmental costs by waste
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dischargers through use of water charges to ensure compliance with prescribed standards and
water management practices according to user pays and polluter pays principles. Thus water
use charges are to be used as a means of encouraging reduction in waste, and provision is made
for incentives for effective and efficient water use (DWA 2002).

The DWA water pricing strategy (2005) separates the WDCS from the WRM charges on waste
discharge (defined in Chapter 6.4 of the Pricing Strategy). It rather views the WDCS as an
economic instrument to support the management of water quality, where problems have been
identified through the processes of classifying the water resource.

The WDCS consists of two distinct water use charges: an incentive charge that provides a
disincentive to the discharge of waste; and a mitigation charge that covers the quantifiable costs
of administratively implemented measures for the mitigation of waste discharge related
impacts.

Although the DWA water pricing strategy (2005) views the primary aim of the incentive charges
to be achieving the resource quality objective, it anticipates that surplus funds will be
generated. These funds will be earmarked for waste discharge related purposes through the
Money Bill and will be disbursed in accordance with a multi-year National Disbursement Plan
reviewed each year by DWA in consultation with National Treasury, reflecting national and
catchment level priorities. This plan will be aligned with the Medium Term Expenditure
Framework, National Water Resource Strategy and the relevant catchment management
strategies. DWA would manage these funds nationally in accordance with the plan, while CMAs
will be the implementing agents through which funds are disbursed. Funds would be used for
four main purposes. Firstly, compensation measures for impacted users downstream, in terms
of providing alternatives or remediation of the impacts. Secondly, incentives (seed funding) for
registered dischargers to reduce loads, where this is cost effective but there are institutional
constraints. Thirdly, initiatives to reduce the load from non-authorised non-point sources
through non-regulatory or regulatory means. And finally, covering the portion of the possible
mitigation charges in a catchment associated with non-authorised non-point sources.
Monitoring and reporting on the use of these funds will be in line with the Public Finance
Management Act, with DWA and the CMA being primarily accountable for disbursement and
expenditure.

The primary aim of the mitigation charge is to recover the costs of mitigating the impacts of
waste discharge on the resource. It is intended for application where a mitigation measure
provides an economically efficient option to support the achievement of resource quality
objective in a catchment, in comparison to the costs of waste discharge reduction at source. The
water pricing strategy envisages that the collaborative and potentially long-term implications of
implementing a mitigation charge requires clear institutional roles and responsibilities, both in
terms of financing and operations.

Setting, collection and disbursement of mitigation charges are the responsibility of the

CMA, and must comply with the requirements of the Public Finance Management Act and this
Pricing Strategy. However, the CMA may not be the implementing agent for the measure. This
may rather be done by service providers, infrastructure operators or an independent
implementing agent established by the dischargers.
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5.3.4 ECOSYSTEM SERVICES TRANSFERS BETWEEN CMAS

Water to be exported via inter-basin transfer schemes will create an income opportunity for the
donor CMA, as the receiving CMA should reimburse a fixed portion of the WRM budget of the
donor CMA. The water pricing strategy advises that this be based on the yield transferred
calculated as a fraction of the total available yield at 98% assurance of supply, and in accordance
with the NWRS.

Similarly, where the quality of stream flow from an upstream WMA to a downstream WMA
imposes an additional water quality management cost on the downstream WMA, this additional
cost needs to be funded by WRM charges on waste discharges in the upstream WMA. The water
pricing strategy advises that the upstream CMA must reimburse a fixed portion of the WRM
budget of the downstream CMA (related to the additional water quality management cost),
based on the discharge load in the upstream WMA as a ratio of the total discharge load in the
downstream WMA.

Similar situations may hold for the transfer of other aquatic ecosystem services.

5.3.5 DONOR SUPPORT, SPONSORSHIP AND IN-KIND CONTRIBUTIONS

The water pricing strategy (DWA 2005) further envisages that a CMA may fund its activities
through any lawful source in addition to water user charges and parliamentary appropriations,
which may include donor support or sponsorship. In-kind contributions are not explicitly
income, but they would reduce the expenditure and required income of the CMA.

5.3.6 CONTRACTUAL PAYMENTS

The CMA may also perform ancillary functions outside of its WMA, as well as non-water
resource management activities that are related or incidental to its functions or mandate, as
long as this does not jeopardise its functions or detrimentally affect another water management
institution. For these it may receive contractual payments.

5.3.7 EXPANDED PUBLIC WORKS PROGRAMMES

The CMA could also receive government income related to water resources management
activities that they perform, such as working for water program.

5.3.8 ECONOMIC CHARGES

The water pricing strategy (DWA 2005) makes provision for an economic charge through either
administratively determining a proxy for the economic value of water, or by selling water by
public tender or auction to the highest bidder.

The administratively determined charge is to be used to promote beneficial use through the
reallocation of water to higher value users. This can be accomplished by allowing the transfer of
authorisations 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.
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5.4 FOCUS OF THE REST OF THIS REPORT
In the rest of this report, we focus on the following potential sources of CMA revenue:

e  Water use charges

e  Waste Discharge Charge System (WDCS)

e Ecosystem services transfers between CMAs
e  Economic charges.
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6 REVENUE POTENTIAL OF WATER USE CHARGES

6.1 METHOD FOR DETERMINING AN APPROPRIATE WATER RESOURCE CHARGE
The following section elaborates upon some of the fundamental principles underlying the
determination of raw water use charges.

6.1.1 PRECEDENT FOR RAW WATER RESOURCE CHARGES

Although there are several pieces of legislation detailing to the types of activities for which it
might be possible to charge for, it is the Raw Water Pricing Strategy (2007) that spells out the
specifics how to establish the appropriate pricing.

The National Water Act (1998) lists the chargeable water uses under section 21 of which there
are eleven in total; (a) through (k). The chargeable water uses as listed in the NWA (1998) are
classified into three distinct categories; abstraction related uses, waste discharge related uses
and non-consumptive uses. This report deals specifically with first of these three, abstraction
related uses, which corresponds to items (a), (b) and (d).

Listed here:

e (a) Taking water from a water resource
e (b) Storing water
e (d) Engaging in a stream flow reduction activity

6.1.2 SETTING WATER CONSUMPTION CHARGES

The setting of water use charges as pertaining to abstraction related uses is determined through
a proportional allocation of the costs incurred though the associated activities required to
manage the resource.

Chapter 6.3.4 of the Raw Water Pricing Strategy (2007) states specifically that “Abstraction
related water resource management activity costs must be allocated to sectors in proportion to
volumetric mean annual sectoral use...”.

In layman’s terms this means that the cost of managing water use within a particular sector
should be divided by the annual mean volume of water consumed within that sector. The
charges may then be apportioned to a particular consumer according to the volume that they
are registered to consume.

It is to be noted that CMAs may qualify for various grants from DWA. DWA currently envisages
two types of grants: Public benefit grants, and Agriculture grants. Public benefit grants would
cover CMA mandated activities that are in the national benefit such as responsibilities attached
to inter-basin transfer schemes, or water allocation reform initiatives. These types of activities
are not attributable to any specific water resource user, but rather are highlighted as being part
of the greater good, in that they contribute to on-going reforms within the water sector.
Agriculture grants would cover the budget shortfall accruing from the cap on the water resource
management charges that may be levied on water used in the agricultural sector.
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6.1.3 WATER USE CHARGE DIFFERENTIATION ACCORDING TO SECTOR
Water management requirements differ between sectors which by extension imply that the
costs of water management will differ between sectors.

To illustrate, the prerequisites for the issuance of a water use license to a mining company will
most likely be far more extensive and costly than those required by a farmer for irrigation
purposes.

Thus the water resource management charges for each sector need to be reflective of the
resources invested in the management of each sectors water resources.

6.1.4 WATER USE CHARGE DIFFERENTIATION ACCORDING TO REGION

The Raw Water Pricing Strategy states implicitly in chapter 6.3.6 that charges are to be
calculated separately for each WMA and in chapter 6.3.5, with regards to monitoring networks,
it explicitly states that charges for monitoring will only be applied to users if the monitoring is
specific to a particular water management area or a specific water scheme.

This may raise a minor issue of contention as the original roll-out plan for the CMAs allocated
one CMA per WMA. With the plan being altered to allow for only 9 CMAs, it raises the question
of whether costs will be apportioned according to the area managed by a specific CMA, or
according to the WMA.

The following table is a direct extract from the RWPS (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:

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

e In WMAs where the allocable yield (water available for use) is more than the
registered volumes, a discount will apply, which will be determined by using
the allocable yield to determine the per unit charge instead of the registered
volumes.

e 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 inspection).

e 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.

Chapter 1 established the fundamental functions of a CMA and brought to light a great deal of
information and data regarding the specific costs of operating such an organization.

This report attempts to build upon this established foundation by expanding into the subject of
revenue generation, with a primary focus on water use charges. In addition, potential revenue is
analyzed relative to the CMA costs and CMA capacity in an attempt to gauge organizational
efficiency.
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6.1.5 CMA REVENUE FUNCTION

Appendix A sets out the current water usage requirements as well as average charges for each
of the three broad water use categories, Domestic and Industrial (D&I), Irrigation (Irr) and
Afforestation for each of the 19 WMAs .

These figures have been projected 25 years into the future based on the WMA water usage
projections outlined in the National Water Resource Strategy (NWRS 2004). This is done for
both the “Base” and the “High” projections provided in appendix D of the NWRS. The projected
potential revenue is then estimated utilizing constant year-on-year prices so that direct
comparisons may be made. The final version of this model, to be included along with the final
report will contain figures modified to account for the time value of money.

6.1.6 GENERATING THE REVENUE PROJECTIONS

The NWRS contains the itemized water usage figures for each of the CMAs as well as 2 sets of
projected water usage amounts for the year 2025, a “BASE” projection based on a conservative
estimate and a “HIGH” projection based upon a steeper growth estimate.

The revenue projections presented in this report are founded upon these water usage
projections presented in the NWRS and utilize the current, 2011 fee structure to determine the
projected revenue streams in terms of current prices.

The figures contained within appendix A provide a breakdown of the current and projected raw
water requirements and the corresponding revenue to be generated therefrom under the
current pricing regime.

A set of curves were constructed based upon the projected water use figures. A linear approach
was used to construct the curves such that:

WaterUsage,o,5 = WaterUsage,ogg X Annuallncrease(25)

These raw water requirement projected trend curves are useful in that they provide insight into
approximate raw water requirements at various points in the future. The curves are illustrated
in Figure 6-1.

31



18 000
17 000

16 000 —

15 000

14 000 / Base Projection
13000 -

== High Projection

12 000

11 000

10 000 T T T T T T T T T T T T T T T T T T T T T T T 11
O N & W 00 O N < O 0 O N <
O ©O O O O ™ ™ « o o o o
O O O O O O O O O o o o o
AN AN &N &N AN AN AN ANANAN AN NN

FIGURE 6-1. PROJECTED RAW WATER REQUIREMENTS (MILLION M3/A)

6.1.7 CMA CoST FUNCTION

The Original master plan for the rollout of CMAs, stipulated, or more accurately, assumed that
there would be 19 CMAs; one for each of the WMAs. This number has recently been curtailed to
9 CMAs for the expanse that is South Africa’s territory.

This chapter compiles a total cost estimate for a 9 CMA water management organization. The
cost estimation is based on the ranges in CMA expenditure presented in C and on a set of
assumptions that are further elaborated upon in the upcoming subchapters.

6.1.8 COMPILATION OF CMA COST ESTIMATES

The CMA cost estimate, displayed in Appendix C, was based on a number of estimated staffing
and running costs laid out several documents including DWA (2001a), DWA (2002b) and others.
Salaries were updated to reflect DPSA 2011 salary levels.

This initial estimate for the costs of running a CMA was based upon the assumption that there
would be a total of 19 CMAs in South Africa, one for each of the WMAs. However, it has come to
light through the course of this project that the CMAs are being redrawn such that a total of 9
CMAs will be responsible for water management in the 19 WMAs. This report draws up cost
estimates for each of these formats, for both individual CMAs, and an aggregated value for the
collective.

It was also hypothesized that the average CMA would pass through 3 generis phases of
development, “Initial”, “Consolidated” and “Fully Functional”, with each of these phases consists
of a range of plausible values based upon the CMA structural guidelines set out in DWA (2001a).
Based upon these guidelines the initial CMA cost estimate was redesigned into a six phase CMA
cost progression with each phase corresponding to a step in the CMA’s evolution.

Thus in total, four CMA cost estimates were compiled as follows:
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Individual CMA Cost Estimate
[Assuming 19 CMAs]

19 CMA Aggregated Cost

6.1.9 PROXY FOR AN EQUIVALENT CMA ORGANIZATION

In an effort to benchmark the performance of the hypothetical CMA figures outlined in this
report, the team developed a proxy for an equivalent water management system based upon the
approach utilized in Western Australia. This data used to build the proxy for an equivalent
water management agency was obtained online through the Government of Western Australia’s
Department of Water website, and is realized in the form of their Department of Water.

The resulting output, seen in appendix G, provides a 4 year itemized water management cost
breakdown for the Western Australia water management program from its inception in
2007/2008 up until 2010/2011 when it reached full operating capacity.

This cost data has also been expanded into a 6 year/6 phase cost evolution to allow for direct
comparisons with the CMA cost estimates found in appendix C.

6.1.10 MODELING CMA EFFICIENCY

Modeling the efficiency of water management requires two things. Firstly, it is necessary to have
an effective benchmark against which one can make comparisons. The second thing that is
required is a set of common measurements that can be directly compared between the
benchmark and the individual cases being modeled.

Australia was selected as the country against which our South African CMAs’ figures could be
benchmarked. (Please see Appendix H for more information). The choice of Australia was made
for a number of reasons.

First and foremost, Australia is a highly developed economy with well-functioning government
structures. It is likely that their operations would be far more efficient and less susceptible to
distortions created by market imbalances, corruption, lack of knowledge, etc.

In addition to being a highly developed economy, Australia is also pushing to the forefront of
water resources management. This motivation is due in no uncertainty to affect that climate
change is projected to have on Australia’s available water supply, keeping in mind that Australia
is one of the driest nations on the planet.

In 2006, the Government of Western Australia launched their “Water Resource Management
and Planning” initiative, an initiative not entirely distinct from the operations of the Western
Australia Department of Water. Investigations into the efficiency of this operation have recently
been conducted by the Western Australia Economic Regulation Authority and the reports (DoW
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2010 and Dow 2011) have been made available to the public. This availability of data is the final
reason why Australia was chosen as the proxy for water management efficiency.

In order to develop an effective set of measurement tools to compare relative efficiencies, it was
necessary to glean as much as possible from the available data. This however proved
insufficient and it was necessary to develop certain theoretical indices.

These “theoretical” indices, although not representative of actual data are still immensely useful
in their implementation as they complement the existing data and represent measurements that
would take place under a fully functional CMA regime.

Percentage of Consumption Managed [Theoretical]

Under a well-functioning water management institution is should be possible to determine the
proportion of the available raw water that is being managed by the efforts of a given CMA,
which is fundamental to assessing the management capacity of such an organization.

This factor is incorporated into the CMA cost model in the form of a decreasing marginal value
curve (blue curve) illustrated here in 6-2.
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FIGURE 6-2. PERCENTAGE OF RAW WATER THAT IS MANAGED OVER TIME
Cost per Hour of Labor [Actual]

Determining the cost per hour of labor of an organization is determined, quite simply, by
dividing the total operational budget/cost of an organization by the total number of labor hours
the organization is capable of providing.

This measurement is useful because it can provide direct insight into the cost efficiency of an
organization. In addition, one would expect to see a decreasing average cost of labor over the 6
phases of development in a CMA caused by economies of scale.
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Cost per m3 of Raw Water [Actual]

[t is important to know how much money is being invested relative to the quantity of raw water
that needs to be managed. This index is somewhat more useful if you can account for the
proportion of the raw water that is being managed.

Cost per Managed m3of Raw Water [Hybrid Actual/Theoretical]

This index assesses the level of investment relative to the quantity of raw water that is being
actively and effectively managed. This index is particularly useful in assessing the productive
efficiency of a CMA.

6.1.11 EFFICIENCY AS DEFINED BY THE MODEL
The indices discussed in the previous sub-chapter (3.4.2) make up a basket of tools that may be
used to assess, at a glance, the relative effectiveness and efficiencies of a CMA.

Since the issue of revenue generation with regards to raw water management is fundamentally
tied to the cost of raw water management it is essential that CMA operations be appropriate as
well as cost effective. This is necessary if a CMA is to achieve its mandate of being “economically
efficient”.

However, the model being described in these chapters, which is yet in its infancy, serves to
provide more than just point measurements of efficacy and efficiency. The model aims to be able
to provide guidance over the entire life cycle of a CMA and to be able to assist with key decisions
regarding the operational direction of a CMA as it evolves and expands to fulfill its purpose.

Thus the indices discussed in the previous chapter are modeled over time and show the
evolution of each relative to the others. Interpretation and understanding of these relationships
will be discussed in greater detail in the “Findings” section of this report.

6.2 RAwW WATER REQUIREMENTS

The raw water requirements, per annum, over the period 2000 until 2025 are presented
in appendix B. The curves for the base and high projections act as boundary lines and
stipulate a range of values for the required amount of raw water for each year.

6.2.1 CURRENT RAW WATER REQUIREMENTS

Based upon the projections for raw water requirements it can be expected that South Africa will
requires between 13 473 and 14 608 million m3 of raw water in 2012. The projected range is
highlighted by a red rectangle in Figure 6-3 below.
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FIGURE 6-3. WATER USE REQUIREMENTS FOR SOUTH AFRICA 2012

The breakdown of water requirements according to each sector are presented in Table 6-1
below. The sector with the biggest consumption is irrigation which is set to use approximately
59% of raw water in 2012. “Domestic and Industrial” will account for 38% of raw water
consumption with afforestation accounting for the remaining 3%.

TABLE 6-1. 2012 RAW WATER USE REQUIREMENTS

Base High Mean
Total 13528 14 766 14 147
Irrigation 8221 8 445 8333
Domestic & Industrial 4 860 5855 5358
Afforestation 447 466 456

The complete breakdown of 2012 raw water use requirements according to each of the 19
WMAs may be viewed in appendix A.1.

The WMAs with the highest raw water requirements are “Crocodile West and Marico” which
requires 1 417 million m3, “Upper Vaal” with a requirement of 1266 million m3 and “Lower
Orange” with a requirement of 1058 million m3.

The biggest revenue generators, as the numbers currently stand, are the “Upper Vaal”,
“Crocodile West and Marico”, and the “Berg” CMAs which at current pricing levels generate
R26.3 million, R24.2 million and R23.9 million respectively. A higher than average charge of
2.72c/m3 in the Berg catchment see it make the top 3 for revenue generation despite being 9t in
terms of raw water requirements.

Certain CMAs dominate particular economic sectors. More than 50%of the water requirements
for power generation may be attributed to the Oliphant’s CMA. The “Crocodile West and
Marico”, “Olifants” and “Upper Vaal” CMAs account for more than 50% of the water
requirements for mining. The Upper Orange”, Lower Orange” and “Fish to Tsitsikamma” CMAs
account for more than 30% of the water requirements for Irrigation.
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Afforestation is a relatively minor sector in terms of water use requirements. It is dominated
mostly by the “Inkomati” and “Usutu to Mhlathuze” CMAs which account for 55% of the water
use requirements in this sector.

See Appendix A.1

6.2.2 PROJECTED RAW WATER REQUIREMENTS

The base projection for raw water requirements in South Africa stipulates that on average raw
water requirements will increase by 55 million m3 each year. In non-linear terms that amounts
an average per annum increase of 0.4%.

The high projection poses a steeper per annum increase of about 158 million m3 each year
which amounts to an annual growth rate of 1.08%.

Based on these projected figures we can deduce that South Africa will require between 14 239
and 16 818 million m3 of raw water by 2025

TABLE 6-2. COMPARISON OF WATER USE REQUIREMENTS PER SECTOR BETWEEN 2012 AND 2025.
MEAN PROJECTED VALUES.

2012 % of WUR 2025 % of WUR
Total 100.00 100.00
Irrigation 58.91 58.50
Domestic & Industrial 37.87 38.30
Afforestation 3.23 3.21

The projections do not show any major shift in the proportions that the three primary economic
sectors require water. The percentage attributable to irrigation is projected to decrease by
0.41% while the percentage attributable to D&I is projected to increase by 0.43%. Afforestation
is set to decrease by 0.02%.

6.3 ESTIMATING CMA CoSTS

The development of an estimate for the revenue generating potential of CMAs is
fundamentally tied to the cost of operating them. WUA (Water User Association) be
considered to be a part of the water management system but for all intents and purpose
their range of possible permutations is far too great and does not merit discussion at this
point.

What is considered here are the CMA phases of development and their corresponding
costs, a comparison of the costs between 19 CMA and a 9 CMA formats and a comparison
of the attributes and associated of water management between South Africa and Western
Australia.

6.3.1 DEVELOPING CMA VERSUS FULLY FUNCTIONAL CMA
Previously compiled studies expounding strategies for the development of CMAs posed 3 phases
of development from conception through to fully functional capacity. Each of the three phases,
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“Initial”, “Consolidation” and “Full functionality” consisted of a range of possible costs (max and
min values) for the various expenses that would be incurred by a CMA.

Thus the CMA costing model elaborated upon here comprises of 6 phases leading from
inception to fully functioning capacity. For the sake of simplicity, the models employed for the
purpose of this study assume that CMA costs remain constant once full functionality has been
attained.

The costs for each phase of an individual CMA’s development may be viewed in appendix B and
as may be observed the cost evolution has been modeled for both the 19 CMA and 9 CMA
scenarios.

Both of the cost estimates start on an identical footing with their corresponding 1st and 2nd
phases of development being identical. The cost estimates begin to differ once the CMA hit
phase 3. This is due to the fact the CMA in the “9 CMA Scenario” has to assume a greater
workload and thus needs to expand far more rapidly over the six phases.

6.3.2 NINE CMAS VERSUS NINETEEN CMAS

With the shift in overarching design from 19 to 9 CMAs to manage the raw water resources of
South Africa, it is necessary to assess the likely cost implications of running 9 relatively larger
CMAs as opposed to 19 relatively smaller ones.

One of primary arguments towards having fewer CMAs was that the system would most likely
achieve cost savings through economies of scale and through a reduction in the replication of
services. The locality of water management would still be achievable through WUAs and on the
whole the system could be more efficient.

The findings of this report support these arguments. Estimates for the cost of 19 fully functional
CMAs were in the region of R1,008 billion. On the whole, by having only 19 CMAs as opposed to
9, a saving of R175 million is achievable each year for a fully functioning CMA.

If we factor in the cost difference over the developmental phases of CMAs, illustrated in Table
6-3 below, then the over this six phase period, assuming each phase last for a period of one year,
it is possible to achieve savings of approximately R522 884 965 over the six phases of CMA
development assuming that each phase corresponds with a single year of operation.

TABLE 6-3. COST DIFFERENCES BETWEEN THE 9 CMA AND 19 CMA FORMAT

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Full-Op
RSA 19 CMA Cost 151973 362 306 714 321 415531311 483 645 475 685 064 000 1008 738 462
RSA 9 CMA Cost 71987 382 145285731 329011911 474 223 482 679 502 295 828771165
Cost Difference 79 985 980 161428 590 86 519 400 9421993 5561705 179 967 297
Total Saving = 522 884 965

[t is clear then that the 9 CMA format is cheaper on the whole than the 19 CMA format. However,
as is visible in Figure 6-4, the costs for the two formats are quite similar through phases 4 and 5.
This anomaly is the result of the capital investment pattern of the 9 CMA format, which starting
at phase 4 begins to invest heavily in equipment and facilities. At this stage of development the
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CMA format ration of capital to other expenses is rather higher, but as staff numbers expand in
phase six the (CMA format return to a more cost effective capital to labor ratio.
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FIGURE 6-4. COST TRENDS FOR THE 9 AND THE 19 CMA FORMATS

In terms of the amount of money invested relative to the quantity of water being managed,
Table 6-4 shown below displays the cents/m3rate for each of the 3 scenarios through 6 phases
of development.

As can be seen, in phase 6 which is the fully operational phase, the rate is slightly lower for the 9
CMA format by 1.27cents/m3. The rate of 5.86 cents/m3is equivalent to the average rate in
Table 6-4 which displays the necessary rates for the full cost recovery for the 9 CMA format.

TABLE 6-4. COST PER QUANTITY OF WATER MANAGED. CENTS/M3

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6
t:ents/m3 RSA [19 CMA] 1.07 2.17 2.94 3.42 4.84 7.13
cents/m’ RSA [9 CMA] 0.51 1.03 2.33 3.35 4.80 5.86

6.4 CURRENT EXPENDITURE ON WATER RESOURCE MANAGEMENT

At present the responsibility of water resources management is assigned to the DWA regional
offices. Over the short to medium term the intention is to shift that responsibility from the
regional offices to the CMAs as they come online and mature towards full functionality.

National Treasury (2012) provides a comprehensive breakdown of estimated national
expenditure by DWA in their document titled “Vote 38”.

In the 2012/13 financial year the department spent a total of R8.8 billion over a six
departmental programs which include:

e Administration
e Water Sector Management
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e Water Infrastructure Management

e Regional Implementation and Support

e  Water Sector Regulation

¢ International Water Cooperation

A budgetary summary is provided below:

NATIONAL TREASURY BUDGETARY SUMMARY OF VOTE.38, DWA PROGRAM EXPENDITURE

Budget summary

2012/13 2013/14 2014/15
Total to be Current Transfers| Payments for Total Total
appropriated payments;and subsidies capital assets
R thousand
MTEF allocation
Administration 883,128 828,974 14,575 39,579 975,738 1,075,837
Water Sector Management 618,859 532,761 49,371 36,727 521,582 610,007
Water Infrastructure Management 2,273,496 - 2,273,496 - 2,967,102 3,145,448
Regional Implementation and Support 4,896,682 1,135,896 575,353 3,185,433 5,135,697 5,709,726
Water Sector Regulation 114,683 113,208 - 1,475 119,890 123,993
International Water Cooperation 25,813 25,188 625 - 25,670 27,506
Total expenditure estimates 8,812,661 2,636,027 2,913,420 3,263,214 9,745,679 10,692,517

(National Treasury. 2012)

Each of these programs is comprised of a number of sub-program, each with its own budgetary
allocation. The inclination would be to assume that the responsibilities of the “Water Sector
Management” program would be transferable to the CMAs however closer inspection for the
sub-programs reveals that this is not the case.

Several subprograms, scattered throughout the 6 programs have mandates that could be
attributed, to various degrees, to the CMA range of responsibilities. Indeed, clear determination
of the extent to which degrees of responsibility should be attributed to CMA function would be a

matter for more in depth consideration and should certainly be highlighted for further
investigation and research.

The Sub Programs that comprise the Water Sector Management (Program 3) portfolio include:

e Policy and Planning Management and Support

e Integrated Planning
e Policy and Strategy

e Water Ecosystem

e Water Information Management

e Institutional Oversight

Other sub-programs within the various other portfolios’ that have a bearing on CMA

functionality include:
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¢ Administration (Program 1)

o CMAs will require their own in-house capacity in this regard
e Regional Implementation and Support (Program 2)

o Institutional Establishment

o Support Services

o Integrated Catchment Management
e Water Sector Regulation (Program 5)

o Water Use Authorization

o Compliance Monitoring

o Enforcement

6.5 A COMPARISON OF WATER MANAGEMENT AND PLANNING COST

The Government of Western’s Australia’s Department of Water (DoW) is the organizing body
responsible for the management of Australia’s water resources. Unlike South Africa’s
Department of Water Affairs the Australian DoW serves a function that is more akin to the CMAs
of South Africa.

Appendix G displays the cost breakdown of the DoW over a four year period ending with the
2010/2011 financial year. In order to facilitate a direct comparison between South Africa and
Australia the costs for the Australian DoW have been stretched over 6 phases as opposed to the
original four. The results are displayed in Figure 6-5 below.

1000 000 000
900 000 000
800 000 000
700 000 000 e ~
600 000 000 7 /

500 000 000 // // 0Z CMA ZAR
400000 000 ’ = ——RSA CMA ZAR
300 000 000

200 000 000 /
100 000 000

O T T T T T 1
Phasel Phase2 Phase3 Phase4 Phase5 Phase 6

FIGURE 6-5. COMPARISONS OF THE COSTS OF WATER MANAGEMENT AND PLANNING BETWEEN SOUTH
AFRICA AND AUSTRALIA.

Itis clear from the graph that the water management cost in Australia started off from a higher
point, though over the course of the curve it eventually begins to approximate the cost of water
management in South Africa.

This is a decidedly interesting finding given that that size quantity of raw water being managed
in Australia is not too different from the South African quantity; 13,474 million m3 for
Australian and 14,146 million m3 for South Africa.

41



TABLE 6-5. COMPARISON OF THE COSTS OF WATER MANAGEMENT BETWEEN SOUTH AFRICA AND
AUSTRALIA IN CENTS/M3

Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6
cents/m3 AUS 2.93 4.51 6.09 6.53 6.15 6.17
cents/! m? RSA 0.51 1.03 2.33 3.35 4.80 5.86

In phase 6, which is the fully developed phase for South Africa, the rate per m3 is only slightly
higher for Australia by 0.31 cent/m3.

6.6 COMPARISON OF BOCMA AND INCMA CMA CosTs WITH CMA COST ESTIMATES.
Presented here is are the financial figures for the BOCMA and ICMA CMAs, which are then
compared with the cost estimates put forth in the preceding chapters.

The ICMA is clearly at a more advanced stage of development relative to the BOCMA if costs
incurred are indicative of CMA developmental progress. For the ICMA, they have a state
allocation of R28.193 million, retained income of R4.232 million and some additional income
which gives them a total budget of R32.542 million for the 2011 financial year. There total costs
for that year amount to less than 50% of this available budget at R14.423 million.

TABLE 6-6. ICMA INCOME STATEMENT FOR 2010 AND 2011

ICMA Income Statement 2011 2010
INFLOWS

Budget 28,193,000 20,958,313
Other Income 117,449 -55608
Retained Surplus 4,232,296 132,067
OUTFLOWS

Opex (Including Salaries) 13,078,990 16,696,105
Other Expenses 28,121 56,420
Capex 1,316,648 49,951
Balance (Year end surplus) 18,118,986 4,232,296
Actual Costs for Year 14,423,759 16,746,868

The BOCMA had a total budget of R21.379 million for the 2011 financial year with their actual
costs of R13.441 million taking up only 63% of their budget.
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TABLE 6-7. BOCMA INCOME STATEMENT FOR 2010 AND 2011

BOCMA Income Statement 2011 2010
INFLOWS

Budget 17,435,000 11,000,000
Other Income 416,783 424,741
Retained Surplus 3,528,212 818,230
OUTFLOWS

Opex (Including Salaries) 12,474,330 7,253,028
Capex 937,479 1,461,731
Balance (Year end surplus) 7,968,186 3,528,212
Actual Costs for Year 13,411,809 8,714,759

Relative to one another it seems apparent that the ICMA is further along its developmental
pathway but consideration of these figures relative to the costs estimate presented in the
previous chapter (5.2) suggests that both are still relatively young in comparison to their
projected potential.

By factoring in the financial figures from these two CMAs into a graph alongside the CMA cost
curve we can assess their relative level of development. This is presented below.
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FIGURE 6-6. COMPARISON OF CURRENT ICMA AND BOCMA COSTS TO THE GENERIC CMA COSTS

Based upon this graphical assessment it is clear that BOCMA and ICMA are still relatively young
in their stages of development.

6.7 CoST OF HYPOTHETICAL CMA ROLLOUT

Appendix E contains cost estimates of the total cost curve in a hypothetical CMA rollout
scenario. The estimates contained in these appendices assume that the CMA rollout is starting
from scratch with no BOCMA or ICMA CMA present yet.

The hypothetical scenario models a cost function for the rollout of nine CMAs, by starting one
new CMA each year over a period of nine years starting in 2012.

43



Tot CMA Cost Curve
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FIGURE 6-7. TOTAL COST CURVE FOR CMA ROLLOUT HYPOTHETICAL SCENARIO

The costs for year one stand at R7.9 million for year one and increase year on year by 43% until
it reaches full cost 13 years later in the year 2025 for a total cost of R828 million.

6.8 WATER USE CHARGES: REVENUE POTENTIAL

Estimations of revenue potential have been constructed according to weighted average of
the charges currently being administered. Prices are kept at a constant 2011/2012 level
in order to simplify comparisons between amounts in different years.

Based upon the mean projected water usage amounts for the year 2012, and with the current
pricing levels for raw water usage, the estimated potential revenue stands at approximately
R223 million.

Factoring in the base and projections for 2012 provides and upper and lower boundary for
current revenue potential from water use charges of between R213 million and R233 million.

With the mean per annum growth rate 106.3 million m3 per year, maintaining the current
pricing level, potential revenue from water use charges should increase at R1 679 540 per year.

See Appendix A.1

6.9 PROJECTED REVENUE POTENTIAL
Raw water use requirements are estimated to be between 14 239 million m3 and 16 818 m3 in
the year 2025.

At current charge levels this will yield a total potential yield of between R223 million and R273
million by the year 2025.

See Appendix A.2 and A.3

6.10 BREAKEVEN PRICES

Based on the CMA cost projections presented in chapter 5 we can calculate the increase in
general prices that would be required to cover the cost of running the 9 CMAs.

An across the board increase of 271% would be required in order to raise revenue to the level
where the cost of the CMAs could be 100% accounted for.
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At this pricing level the average charge per m3 will be 5.86 cents/m3 and will generate revenue
of approximately R828 million, which will cover 100% of the estimated cost of running 9 fully
functional CMAs

See appendix A.5

6.11 EXTENT TO WHICH WATER RESOURCE CHARGES SUBSIDIZES SECTORS

There are a wide range of reasons why it might be prudent or necessary to subsidize
particular sectors with regards to being charged for raw water usage. This chapter
discusses the more pertinent of those issues and provides a sector by sector comparison
of the effect of subsidy levels in certain sectors.

In this chapter, it is assumed that prices are at break-even level and it is from this point
that the analyses of subsidies proceeds.

6.11.1 MOTIVATION FOR A SECTOR “SUBSIDY”

Subsidization is a useful financial/economic tool that may be used to reduce to the cost burden
to a particular group of consumers. Most subsidies are made by the government to
producers/consumers in order to decrease the cost of production/consumption.

Subsidies are, however, not a free lunch and the cost of subsidizing sectors needs to be carried
somehow. However, this chapter seeks only to observe the financial implications of a possible
subsidy an even to that extent the detail of the analysis is limited.

A fuller discussion of subsidies and their usefulness will be reserved for later in this project.

6.11.2 COMPARISON OF EFFECT OF “SUBSIDIES” IN VARIOUS SECTORS

The effect that a given subsidy, in a particular sector can have on the overall revenue potential is
directly proportional to the amount of water that the particular sector consumes relative to the
whole.

The agricultural sector, labeled here as Irrigation is by far the largest consumer of raw water.
And will account for approximately 60% of raw water consumption in 2012 (See appendix A.1).
Any reduction in raw water consumption charges in this sector is going to have a relatively
larger effect than a comparable reduction in charges in an alternate sector
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TABLE 6-8. COMPARISON OF SUBSIDY EFFECT IN VARIOUS SECTORS. [PRICING FOR FULL CMA COST
RECOVERY]

Required Revenue Actual Revenue Shortfall
50% Irr Subsidy 828771165 515 964 727 312 806 438
25% Irr Subsidy 828771165 646 300 743 182 470 422
50% D&l Subsidy 828771165 630299 362 198 471 803
25% D&I Subsidy 828 771 165 729 535 263 99 235 902
50% Aff Subsidy 828 771 165 821395011 7376 154
25% Aff Subsidy 828771165 825 083 088 3688 077

Irr = Irrigation
D&I = Domestic and Industrial
Aff = Afforestation

Table 6-8 above contrasts the net effect of two subsidy levels through each of the three sectors,
irrigation, domestic and industrial and afforestation. As can be observed, a 50% subsidy for
irrigation will result in a R313 million (rounded up) shortfall in revenue, assuming pricing level
are set for 100% recovery of CMA costs. In contrast, a comparable 50% subsidy for the
afforestation sector will result in a mere R 7.37 million reduction is potential revenue.

6.11.3 CROSS SUBSIDIZATION VERSUS GOVERNMENT SUBSIDIZATION

Government subsidization may be defined, in this instance, as the state assuming financial
responsibility for any difference between the cost of running the 9 CMAs and the revenue
collected from water users. In short, since government raises its revenue from tax, it is
essentially still the general public that assumes the cost. The primary difference being that the
cost will be apportioned to the nation’s tax base as opposed to a specific group of water users.

Cross-subsidization on the other hand, is when certain water use sector/s compensates for the
revenue shortfall in alternate sector/s through an increase in their water use charges.

Appendix A.6 displays the figures for a cross subsidy between the Irrigation and the Domestic
and Industrial Sectors. The figures indicate that a 20% subsidy in the Irrigation sector may be
compensated for by a 9% increase in water use charges in the Domestic and Industrial sector.

Although the irrigation sector uses 63% more water that the Domestic and Industrial sector,
the average charges in the latter are considerably higher, hence only a 9% increase in charges in
this sector will make up for the revenue shortfall due to the subsidy.

6.12 RECOMMENDATIONS FOR SETTING WATER USE CHARGES

DWA budget allocated water resource management across the total budget of the 19 water
management areas during the 2010/11 financial year totaled R350 million, of which R250
million was spent. The larger portion of the unspent budget may be accounted for by staff
shortages/unfilled posts and the subsequent reduction in operational capacity resulting
therefrom. In the 2011/12 financial year the allocated budget was increased to R450 million.
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The rollout of the remaining 7 CMAs has been given the highest priority by the DWA. Table 6-9
on the proceeding page lists estimated budgets required to fund the establishment of all 9 CMAs.
The budgets presented in the table represent a cost estimate for a generic CMA (as presented in
Table 16-3), adjusted for the varied composition of CMAs in terms of the water resources uses
that fall within their area of jurisdiction.

The estimates indicate that the funding required to establish and develop CMAs through to
phase 2, lies within the allocated budget for water resource management. However, due to low
rates of revenue recovery, these amounts are effectively being drawn from the national fiscus, in
what is an unintended subsidy for water resource management.

This will have significant implications for the CMAs down the line, given that the responsibility
for collecting water resource management charges will lie with the CMAs. As the CMA develop
towards full maturity, the required budgets for operating the CMAs will exceed what is
currently being allocated for water resource management. The implication being that CMAs will
have to address the following two issues:

¢ Increasing the recovery of water resource management charges from water resource
users.

e Increasing the charges levied on water resource users for water resource management
such that sufficient revenue can be generated to operate the CMAs

By phase 6, which is the fully matured stage of CMA development, these water resource charges
would have to be increased by an average of 270% across all WMAs to generate sufficient revenue
to fully account for the cost of operating the CMAs. At this tariff level, the average charge would be
5.84 cents/m?® and would generate revenue of approximately R828 million.
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7 REVENUE POTENTIAL OF THE WASTE DISCHARGE CHARGE
SYSTEM (WDCS)

7.1 OVERVIEW

The mandate and functions of Catchment Management Agencies (CMAs) require of them to
protect and manage the water resources in order to maintain a sustainable production of
aquatic ecosystem services. The cost of conducting all these functions is to be covered by the
resource rent of water resources. The resource rent accruing from water resources forms a
portion of the value of aquatic ecosystem services. The aquatic ecosystem services delivered by
the water resources, as defined in the National Water Act (NWA) (1998), are by extension also
public services, which include:

e Water provisioning;

e Pollution absorption; and

e Arange of other aquatic ecosystem services as envisaged in the Millennium Ecosystems
Assessment (MEA) framework of ecosystem services.

The key purpose of this project is to investigate the mechanisms, conditions and viability of
funding streams required to address the cost structure of Catchment Management Agencies
(CMAs) in South Africa. For this purpose, the revenue potential from an implemented Waste
Discharge Charge System (WDCS), throughout each of the Water Management Areas (WMAs) in
South Africa, were assessed. The assessment of the revenue potential of the WDCS builds upon
the water use estimates (per water management are, per economic sector) discussed in Section
2. Estimation of the Total Revenue Potential for a WDCS is South Africa is achieved by
extrapolating costing figures obtained the Olifants Catchment Case into the other 18 catchments
according to the scale of water use in the various economic sectors. The classification of the
water resources within South Africa is at a relative early stage. The estimations made in this
report build off of the current work being done in the Olifants Catchment, utilised but not
intricately detailed in this project, as it falls outside of the scope.

There are several key principles underlying the rationale for the WDCS, which include the
internalisation of the cost of pollution and pollution prevention.

Internalisation of the Costs of Pollution: The costs of pollution that arises from different forms of
economic activity are often born by society at large, instead of the producer. Thus producers
obtain the profits of their activities without realising the costs. This imbalance leads to a
misallocation of economic activities and distortions in the distribution of utility within society.
This is also known as the polluter pays principle, whereby the body responsible for generating
the pollution also assumes the cost.

Prevention is better than Cure: Whilst it is possible to remove pollutants from a water resource,
it is often not possible to reverse the damage done by the pollutants. Through the incorporation
of deterrent charges, the WDCS seeks to prevent excessive pollution instead of simply cleaning
up afterwards. Treatment of pollutants is always necessary, but damage to the environment is
to some extent avoidable.
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The literature overview covers four areas of relevance:

1. Background information to WDCS and some of the rationale justifying the need for the
WDCS;

2. The fundamental components of the WDCS including water quality indicators and
setting of resource quality objectives (RQO’s); and

3. Calculation of the various charges that comprise the WDCS.

The assessment of the revenue potential of the WDCS, in this study, is based the resource
economic analysis of three primary water polluters: (1) the discharge of wastewater effluents
from municipal wastewater treatment works (WWTW), (2) pollution from agricultural activities
and (3) the discharge of effluents originating from mining operations. The associated cost of
water pollution, from these activities, is determined with a load based waste treatment-costing
model, developed by Prime Africa Consultants.

The report subsequently demonstrates the calculation of waste discharge charges accounting
for effluent treatment at wastewater treatment works (WWTWs), diffuse pollution arising from
agricultural activities and the effluents resulting from mining activities. The report
demonstrates these as they pertain to the Olifants Water Management Area (WMA).

The treatment costs for this case may be summarised as follows:

TOTAL TREATMENT COST (Rand/Year)
WWTW 344 394 521,17
Agriculture 7 774 857,23
Mining 1333545 659,97
TOTAL 1685 715 038,36

Based upon these costs an average treatment cost was calculated per million m3 of water that is
utilised by each of the sectors. These costs are summarised as follows:

Treatment Costs per million m? (Rands)

WWTW 2451161
Agriculture 12 945
Mining 5736 151

These figures were then utilised to compile an estimate of waste treatment costs for each of the
19 water management areas based upon the quantity of water that is utilised in each of the
economic sectors of the WMAs.
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The aggregate values for these estimates are summarised here:

Treatment Costs (R’ Billions / Year)
WWTW 9 844
Agriculture 116
Mining 8309
Total 18 269

7.2 INTRODUCTION

7.2.1 WATER AS A SANITATION RESOURCE

Since ancient times, water was, and is still, considered to be the most suitable medium to clean,
disperse, transport and dispose of wastes (including domestic, industrial, mine drainage and
irrigation return waters). With industrialization and increased populations the range of water
requirements have increased further to now include, for example, the cooling in fossil fuel
power plants and hydropower generation. Wastes generated by water users have therefore
become a part of the high standard of living that people have become accustomed to in the
industrialized society. Ironically, in parallel to the greater range of water requirements, the
demand for water of a greater quality has also increased (Chapman 1996).

Associated with each water use, including the abstraction of water and the discharge of wastes
are rather predictable and specific impacts on water quality. Water quality can be defined in
terms of the composition and state of aquatic biota in the water body where a set of organic and
inorganic substances (water quality indicators) are present at specific concentrations. Changes
in the concentrations of water quality indicators, without any harm to aquatic biota or
restriction to water use, due to human activities is considered to be the first phase of water
quality degradation. The second phase of water quality degradation, before the water body is
classified as polluted, results in harm to aquatic biota, restricted water use and exceeding of
water quality guidelines (WQG). Water is polluted when maximum allowable resource directed
values (MARDV) of indicators have been reached. Polluted water has markedly modified
aquatic biota and habitat with further restricted water uses (Chapman 1996).

Human activities impacting on water as a resource, especially the activities resulting in a
decrease in water quality, are of great concern in water management areas (WMAs). The
activities of major environmental concern will differ between WMAs, but will usually include
the discharge of partially treated or untreated wastewater by municipalities, the discharge of
industrial effluents, mining operations and agricultural activities. These activities function as
point or non-point (diffuse) sources of pollution. Seeing as diffuse sources may result from a
large number of point sources, no clear distinction exists between point and non-point sources.
However, an important difference is that point sources care related to a single outlet and can be
collected, treated and controlled. As an example, the discharge of wastewater effluents from
WWTW is a point source. Runoff and leaching from agricultural fields are considered to be a
diffuse source of pollution (Chapman 1996).
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7.2.2 POLLUTION MANAGEMENT/WATER QUALITY IMPROVEMENT — THE RHINE RIVER;

THE NETHERLANDS

Pollution of the water system needs to be managed not only from a human need thereof but also
from an ecological perspective. Pollution management includes pollution prevention and
pollution mitigation. An example of the application of pollution management and the successful
outcome thereof would be the ecological rehabilitation of the Rhine River.

The Rhine River system changed from a historically viable ecosystem to an acutely degraded
ecosystem by 1986. The ecosystem degradation was linked to human activities that altered
river flow and morphology and activities, which impacted on water quality. Ecosystem
degradation presented water users with the challenge of rehabilitating the Rhine River to a
certain quality to enable them to continue with their activities. The focus was therefore on the
minimisation of pollution from the major sources. The most damaging human activities
associated with the degradation of the Rhine were agricultural, industrial and municipal uses.
Two rehabilitation programmes, aimed at the improvement of water quality, were implemented
in order to address the pollution associated with the main activities. The first programme
aimed at reducing water pollution from point sources while the second programme considered
the reduction of non-point source pollution as well as other hazardous compounds. Central to
the success of these programmes was the setting of clear water quality objectives.

In 1986 the Rhine Action Programme (1986-2000) was implemented. This ecological
rehabilitation plan mainly focussed on the improvement of water quality by reducing the point
source inputs from industries and municipalities. This was accomplished by connecting
industries and municipalities to waste water treatment works (WWTW) thereby reducing the
discharge of partially treated or untreated effluents. However, the challenges associated with
the pollution from diffuse sources, as well as pollution as a result of other hazardous substances,
were not considered. The Rhine 2020 Programme (2000-2020) was implemented in order to
continue with ecosystem rehabilitation by included the improvement of water quality by
addressing pollution from non-point sources and by considering priority pollutants (Nickel,
Soks, Frijters, and Raith).

7.3 THE WASTE DISCHARGE CHARGE SYSTEM (WDCS)

7.3.1 BACKGROUND TO WDCS

The waste discharge charge system (WDCS) aims to reduce the impacts that water users have
on water resources in order to address the problem of excessive pollution on water systems.
The objectives of the WDCS include efficient resource utilization, sustainable water use and
development, discouraged pollution, internalization of environmental costs and cost recovery
from activities polluting water sources. The principles on which the WDCS is based are the
polluter pays principle (PPP), reduction of pollution at source principle and precautionary
principle. These guiding principles also form the basis for ecosystem legislation. According to
the WDCS, pollution minimization is accomplished by holding the waste dischargers financially
accountable for water pollution caused by their activities (DWAF 2000, DWA 2003, DWA 2007).

The WDCS charge is based on the pollutant load introduced into the water body by waste
dischargers and follows the identification of the following four requirements. The requirements
are listed below followed by a theoretical example if implemented. Itis important to note that
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the system is based on a clear understanding of resource quality objectives (RQO). The
requirements to be identified are:

1 most damaging human activities in the catchment,

2 most important water quality indicators representing the pollution associated with
these activities,

3 methods for the reduction of these identified pollutants (water quality indicators);
and

4 target water quality objectives for the identified pollutants.

7.3.2 ROLE oF CMA IN WDCS

The CMAs have an integral role top place in the implementation and maintenance of a viable
WDCS. The table below illustrates the functions of the CMA, whilst those that pertain to the
WDCS have been highlighted.

TABLE 7-1. OTHER CMA FUNCTIONS AS ADAPTED FROM WRC REPORT 1433/1/06 (MAZIBUKO AND
PEGRAM 2006)

Functional area Sub-functions and activities

Develop policy and strategy Long-term strategic planning for the CMA (including climate change)
Determination of resource directed measures

Reconciliation of water availability and requirements

Financial and business planning for the CMA

Support institutions Creation of non-statutory consultative and participative bodies or forums
Coordination of the activities and relationships of WMIs in the WMA
Fostering cooperative governance and creating partnerships

Building capacity in WMIs and forums

Resolution of conflicts

Supportive or emergency organisational interventions

Ensuring appropriate stakeholder participation in these bodies

Regulate water use Registration of water use

Authorisation of water use (licensing)

Setting, billing and collecting water use charges

Ensuring dam safety and dam zoning

Monitoring authorisation requirements

Ensuring compliance (including enforcement)

Negotiation of co-regulation and cooperative agreements

Implement physical interventions | Implementation of the Working For Water programme

Implementation of water demand management (WDM) interventions
Rehabilitation of water resources (such as wetland or riparian zones)
Emergency response interventions (including disaster mitigation)
Operation and maintenance of water resource systems (water works)
Development (design and construction) of water resources infrastructure
(waterworks)

Manage information Monitoring water resources (collect, source and capture data)

Development and maintenance of databases (including guality control)
Development and maintenance of information management/evaluation systems
Conducting research on water resources

Performance of needs assessments and water resource problem identifications
Communication with stakeholders and collection of anecdotal information
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7.4 FUNDAMENTAL COMPONENTS OF THE WDCS

7.4.1 WATER QUALITY INDICATORS

In order to assess the extent of the pollution by the identified waste dischargers, the following
water quality indicators were identified (DWA 2003) and will be discussed in more detail
below:

[.  total inorganic nitrogen (TIN) representing nutrient pollution from partially
treated or untreated sewerage discharge and from agricultural practices
II.  soluble reactive phosphorous (SRP), representing ortho-phosphates (P043-),
used to assess nutrient pollution from sewerage discharge and agricultural
activities
III.  and sulphate (SO4?) to represent the salinity changes due to mining
operations, specifically used due to the impacts of acid mine drainage (AMD).

These pollutant indicators correspond to the indicators suggested for use by the WDCS as
indicated in Table 7-2 below (DWAF 2000; DWA 2003; DWA 2007).

TABLE 7-2. WATER POLLUTANTS AND ASSOCIATED INDICATORS (WDCS 2007)

Pollutant Indicator

Salinity Electrical conductivity (EC), Chloride (C#), Sodium (Na) and Sulphate (SO,%)

Nutrients Soluble phosphorous (PO43'), Nitrate (NO5), Ammonium (NH,")

Heavy Metals Arsenic (As), Cadmium (Cd), Chromium (Cr), Copper (Cu), Mercury (Hg), Lead (Pb), Nickel (Ni)
and Zinc (Zn)

Organics Chemical oxygen demand (COD)

7.4.2 NUTRIENTS

Nitrogen and phosphorous are essential nutrients for primary production in the environment
with phosphorous often being the limiting nutrient. When these nutrients exceed the allowable
levels in water bodies, as stipulated by the water quality guidelines (WQG) adverse effects on
the environment and human health are expected.

NITROGEN

Total inorganic nitrogen (TIN) represents the sum total of ammonia (NH3), ammonium (NHs*),
nitrate (NOz-) and nitrite (NOz). The presence of inorganic nitrogen in water is indicative of
agricultural and sewerage related impacts. The application of fertilisers to agricultural fields
may result in nitrogen contamination of groundwater. Fertilisers are commonly applied as
ammonium salts which upon oxidation (nitrification) form nitrite and nitrate which are very
mobile. Leaching of nitrite and nitrate from agricultural fields will result in groundwater
pollution. Nitrogen is also introduced into water bodies from the discharge of partially treated
or untreated sewerage effluents. Nitrogen is removed from sewerage during the nitrification-
denitrification two-step treatment process. When WWTW do not operate effectively, TIN may
be discharged directly into receiving water bodies as. Major environmental concerns associated
with TIN including (1) dissolved oxygen concentration decrease due to increased biological
oxygen demand, (2) fish toxicity from the effect of ammonia on receiving water bodies, (3)
eutrophication and (4) negative implications to water reuse applications including groundwater
recharge and irrigation. The impacts associated with TIN in water bodies as a result of
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agriculture and WWTW are outlined below. For a full discussion refer to the Water Quality
Guidelines, Volumes 1-6.

1 Ammonia:

- highly toxic to aquatic organisms resulting in fish kills (see WQG: Volume 6).
At pH<8, Ammonia concentrations may not exceed 0,025 mg NHz/L.

- impact on human health due to the accumulation in fish flesh (WQG: Volume
6).

- results in taste and odour problems in drinking water (WQG: Volume 1). No
health or aesthetic effects expected at <1,0 mg NH3/L.

2 Nitrite and nitrate:

- Nitrite is highly toxic. Nitrite reacting chemically with amino compounds
form nitrosamines, which are highly carcinogenic (WQG: Volume 1).

- Nitrate in itself is not highly toxic, but when ingested it reduces to nitrite in
the gastrointestinal tract. The normal stomach acidity in adult humans
reduces/prevents nitrate reduction, but infants with lower stomach acidities
are highly susceptible. The nitrites combine with hemoglobin in the blood
system of infants causing respiratory distress known as
methaemoglobinaemia, blue baby syndrome. Nitrate reduction also impacts
on livestock and fish (WQG: Volume 1, 5 and 6).

- Increased nitrate concentrations may lead to eutrophication.

For the purposes of this study TIN concentrations in WWTW and agricultural effluents were not
allowed to exceed 0,5 mg/L as stipulated by the WQG document Volume 7 for irrigational use.

PHOSPHOROUS

Phosphates in water mainly indicate agricultural activities but can also signify sewerage related
impacts. SRP was used as phosphate indicator due to its availability and reactivity. SRP
comprises the inorganic fraction of total phosphorous and is mainly represented by ortho-
phosphates due to its bio-availability. The major environmental concern associated with
phosphorous is eutrophication. Eutrophication results from over stimulated algal growth (high
biomass production) as a result of the presence of nutrient limiting phosphorous. The impacts
of eutrophication are increased biological oxygen demand, decreased dissolved oxygen,
increased water temperatures, decreased light penetrability, increased fish deaths and
anaesthetic conditions with noxious odours. Phosphate concentrations of less than 0,1 mg/L
were used as the maximum allowable level to be discharged as for aquaculture (WQG: Volume
7).

SULPHATES

Acid mine drainage (AMD) generation and the discharge there of into the Olifants WMA is
considered to be the direct result of coal mining in the upper Olifants catchment. The major
environmental concerns associated with AMD are aquatic habitat destruction, chronic and acute
toxicity, bio-accumulation and environmental persistence. The production of AMD is a naturally
occurring process but is greatly accelerated when metal sulphide minerals contained in
geological strata become exposed to air and water during deep excavation operations such as
mining activities. AMD production usually, but not exclusively, occurs in iron sulphide bearing
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rocks of which pyrite, FeS, is the most. Pyrite is found in association with gold, other metals
and coal deposits. AMD with its persistent dark reddish-brown colour is characterized by low
pH (values as low as 2.5), high specific conductivity, elevated concentrations of sulphate, iron,
manganese and aluminium and increased levels of toxic heavy metals and possible radio-
nuclides.

Sulphate was chosen as water quality indicator to represent the polluting effects associated
with mining activities seeing as (i) sulphate removal has become a priority and (ii) treatment
technologies for sulphate removal will also result in the removal of acidity and metals.

7.4.3 UNDERSTANDING AND SETTING RESOURCE QUALITY OBJECTIVES

Damaging human activities are considered to be the discharge of wastes with pollutant
concentrations that exceed the RQO of the identified pollutant. Therefore, central to the system
is the setting of (1) target concentrations (referring to recommended resource-directed value
(RRDV) or effluent concentration) as to achieve in-stream resource quality objectives applicable
to the resource class and (2) maximum allowable resource-directed values (MARDV) in order to
achieve the upper limit of the in-stream quality associated with the resource class for each
water pollutant.

Target water quality objectives need to be set, corresponding to the environmental
management class (EMC) assigned to the Olifants WMA. The upper boundary concentrations of
identified pollutants corresponding to EMCs (DWA 2008) may be used to represent MARDVs.
RRDV can be set as to correspond to the water quality guidelines’ (WQG) strictest user (DWA
1996), depending on the water uses downstream, or more accurately the RQO (DWA 2009) of
the site. The strictest water user for the concentration of nitrogen is aquaculture, requiring a
concentration of less than 0,05 mg/L TIN. On the other hand, the concentration of phosphorous,
to ensure the protection of all aquatic organisms is 0,1 mg/L ortho-phosphate. However, the
RRDV identified for SRP is the concentration corresponding to a category A, 0,005 mg/L,
representing ideal conditions. The WQG stipulates sulphate levels not to exceed 200 mg/L SO42-
for human consumption and 30 mg/L SO4?% for use by category 1 industries. Table 7-3 below
summarises RQO, WGQ and international standards of water quality indicators.

TABLE 7-3. SUMMARY OF RQO, WGQ AND INTERNATIONAL STANDARDS OF WATER QUALITY

INDICATORS.
WATER QUALITY INDICATORS
PO,"/
STANDARDS NO;” TIN SRP S0, TDS EC
WQG Domestic Use — Formal 6 200 450
WQG Domestic Use — Informal 10 400 1000
WQG Industrial Use 6 0,02 200 500
WQG Agricultural Use 0,5 450
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WATER QUALITY INDICATORS

WQG Aquaculture 0,077
WQG Livestock Watering 100 1000 1000
EU Drinking Water Use <50 250

500
Canadian Drinking Water 45 (Aesthetic)
Australian Drinking Water 50 500
Australia Recreational 10 400
A 0,25 0,005 130 122
B 0,75 0,02 200 142
C 2 0,058 350 176
D 4 0,125 530 203
Recommended/Ideal 6 0,005 200 31
Acceptable 10 0,015 350 54
Not Recommended/ Tolerable 20 0,025 800 123

7.5 WASTE DISCHARGE CHARGE SYSTEM (WDCS) REVENUE ESTIMATION: OLIFANTS
WMA CASE

7.5.1 BACKGROUND

It was suggested that the WDCS charge be calculated by considering both a mitigation charge
and an incentive charge. Furthermore the WDCS charge will depend on the level of pollution
and can therefore be calculated by considering four tiers of pollution. Both the incentive charge
and the mitigation charge are calculated from the relationship between the concentrations of
the pollutant abstracted and discharged. The concentration of the water quality indicator
abstracted corresponds with the RRDV related to the management class. The abstracted

concentration can also be referred to as the background concentration (DWA 2003, DWA 2007).

The WDCS incentive charge incentivizes waste dischargers that use the resource as waste
receiving entity, to reduce effluent loads. The charge is not intended as cost recovery but to
change discharge behaviour. In order to deter waste discharges from discharging loads in
excess of RQO, the incentive charge (cost of impact) increases exponentially with an increase in
the pollution load from dischargers. Equation 1 was proposed for the calculation of the
incentive charge. When waste dischargers concentrate the effluent, the incentive charge can be
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calculated as set in Equation 2. The WDCS therefore allows the calculation of an incentive
charge based on the extent of pollution (DWA 2007). For this reason the incentive charge may
also be calculated in terms of four tiers.

Equation 1: C;;, = FR;[Cd;;)Vdy — Ca; Vay]
Equation 2: Cik = FRl[ (Cdik - Caik)de]

Tier 1 (Equation 3) is a basic administrative charge to all water users that discharge into the
water management area (WMA). In addition to a basic charge is the load-based charge (Tier 2)
introduced when the discharger exceeds the target concentration (Equation 4). The target
concentration refers to the recommended resource-directed value (RRDV) or effluent
concentration required to reach the in-stream quality. A deterrent charge (Tier 3) is introduced
when the discharger exceeds the MARDV (Equation 5). Tier 4 charges deter discharges from
introducing toxic and priority pollutants into the environment. Tier 2 charges are paid in
addition to tier 1 charges, and both tier 3 and tier 4 charges are paid in addition to tier 2 charges
(DWA 2003).

Equation3 C =C;V,
Equation4 C; = FPR[Q4(C; — C;) — Ly — L]
Equation5 C, = FPR[Q4(Cy — C)E — L]

On the other hand, the mitigation charge is the charge levied to waste dischargers in order to
recover the cost of mitigation measures in the resource (Equation 6, Equation 7) (DWA 2007).
Here, the mitigation charge (cost of reducing impact) will decrease with the greater quantity of
pollutant load removed before discharge, i.e. the cost of mitigation will decrease exponentially
with a decrease in pollution load discharged by users, as illustrated in the figure below:

Equation 6 CMxik = RMxi [Cdikak - CaikVak]

Equation 7 CMxik = RMXL[(Cdlk - Cal-k)de]

Cost of
impact

Cost of reducing
impact (control cost

Cost of impact
(impact cost)

c*

Q, Q* Q,
Quantity of impact (waste discharged/disposed of)

FIGURE 7-1. DETERMINING THE EQUILIBRIUM POINT BETWEEN THE COST OF REDUCING POLLUTION
AND THE COST OF THE IMPACT OF POLLUTION (DWA2000).
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7.5.2 TREATMENT COST CALCULATION

For each identified EWR site within the catchment a present ecological state (PES) and a
recommended ecological category (REC) were assigned during the reserve assessment study
(“Classification of Significant Water Resources in the Olifants Water Management Ares: (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 presented by Scherman Consulting 2008, were used.
The upper boundaries for sulphate were taken from “Olifants River Ecological Water
Requirements Assessment, Water Quality Modelling”.

The pollution load within the Olifants WMA is modelled with the load model. The load model
calculates the pollution load at each EWR site by using the present ecological state (PES) and the
virgin runoff at each site (Equation 8). From the pollution load at each EWR site and by
considering the main stem Olifants River and tributaries, the cumulative load is calculated.
From the cumulative load, sites where pollution load reduction is required can be identified.
This is achieved by converting the cumulative load at each EWR site to a concentration
(Equation 9) which can be compared to the recommended ecological category (REC). When the
calculated concentration exceeds the REC, water treatment for load reduction may be required.
The load reduction is calculated by decreasing the load at identified EWR sites to meet the REC.
However, the load model can only be used to calculate the loads of conservative pollutants, and
can therefore only be applied to the modelling of sulphates. The model, however, does provide
valuable insight into nutrient pollution loading. A shortfall of the model is that it considers all
pollution loads from downstream users to the 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, agriculture or mining.

Equation 8 Load (kg/yr) = PES Concentration (kg/kL) x VMAR (kL/yr)
Equation 9 REC Concentration (kg/kL) = Load (kg/kL) / VMAR (kL/yr)

Table 7-4 summarizes the results of the treatment costs for the Olifants WMA.

TABLE 7-4. SUMMARY OF THE TREATMENT COSTS FOR THE OLIPHANTS WMA.

TOTAL TREATMENT COST (R/yr)
WWTW 344 394 521,17
Agriculture 7 774 857,23
Mining 1333 545 659,97
TOTAL 1685 715 038,36

7.5.3 WWTW CosTS

The positive effect on the ecosystem by connecting municipalities and industries to WWTW, in
order to reduce pollution from partially treated or untreated effluents, is clearly evident from
the Rhine rehabilitation program. When considering the WWTW in the Olifants WMA, none are

59



Greendrop compliant (Greendrop Report 2011). It can therefore be directly concluded that by
treating wastewater effectively at WWTW, pollution from municipalities and the associated
negative environmental effects can be reduced. The major municipalities within the catchment

were identified to have the greatest impact on pollution load. Tabulated (Table 7-5) are the
WWTW identified with associated daily flows and loads reduced. Table 7-5 also gives the

calculated cost of wastewater treatment.

TABLE 7-5. DAILY FLOWS, LOAD REDUCTIONS AND TREATMENT COSTS FOR THE MAJOR

MUNICIPALITIES WITHIN THE OLIPHANTS WMA.

TIN Load SRP Load
Downstream of Reduced Reduced Treatment Cost
Municipality Flow (kL/yr) EWR (kg/yr) (kg/yr) (R/yr)

Emalahleni 40 296 000 1 1571544 443 256 143 476 057,12

Steve Tshwete 25915 000 3 1010 685 285 065 92 271 739,63

Kungwini 4745 000 4 185 055 52 195 16 894 825,57
2
5
6

Mookgopong 2190 000 7 85410 24 090 7797 611,80
8
9

Thaba Chweu 11 680 000 10 455 520 128 480 41587 262,93
11

Tubatse 1314 000 12 51 246 14 454 4678 567,08
13
14a
14b

Ba-Phalaborwa 10 585 000 16 412 815 116 435 37 688 457,03

The cost associated with wastewater treatment (Table 7-5) can be calculated from a costing

model developed for this purpose. The costing model is based on the principles of the

sanitation tariff for wastewater as stipulated in the Tshwane by laws. The principles behind the
WWTW costing model are outlined below.

The Tshwane sanitation tariff for the treatment of industrial effluents with a typical biological
nutrient removal (BNR) process is based on two treatment costs; a normal conveyance and

treatment cost (Equation 10) and an extraordinary treatment cost (Equation 11). The
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extraordinary treatment cost, payable when wastewaters exceed the pollution loads of normal
wastewater, is charged in addition to the normal treatment cost (based on wastewater with a
quality equal to domestic wastewater). Table 7-6 summarizes the concentrations of the water
quality indicators used in the cost calculation.

. _ ALtin ) ( ALsgrp )]
Equation 11 Crinsrp = Rww X [(f TIN X Concrin + | fsrp X oncsep
TABLE 7-6. SUMMARY OF THE CONCENTRATION OF WATER QUALITY INDICATORS USED IN THE COST
CALCULATION.
Level of Treatment Feed Water Treated Water Calculation
Characteristics Characteristics
(mg/L) (mg/L)
TIN [ SRP TIN [ SRP
Basic WW treatment from high strength to normal domestic water Extraordinary
| 45 [ 12 | 25 [ 10
Basic WW treatment as for normal domestic wastewater Normal
| 25 | 10 | 6 [1

7.5.4 AGRICULTURAL COSTS

As with the Rhine rehabilitation program, agriculture is seen as a diffuse source of nutrient
pollution in the Olifants WMA making the management thereof quite difficult. The introduction
of priority pollutants into the environment from agricultural practices, such as pesticides and
herbicides, was, as for the Rhine, not considered. Literature mainly refers to nutrient pollution
prevention practices for the reduction of agricultural pollution. However, for the purpose of
calculating a WDCS charge payable by the agricultural sector, the following options were
considered. Firstly, typical nutrient loads (kg/ha/yr) released from cultivated fields can be used
to calculate a charge (R/yr) when typical load reduction costs (R/kg) are known. Cullins et al.
(2005) estimated nutrient losses for various crops under irrigation and dry land cultivation
within different rainfall regions. Using the estimated loads and extrapolating it to loads from
crop types within the Olifants WMA a WDCS charge can be calculated. Alternatively,
wastewater from other dischargers can be treated as to compensate for the load from
agriculture. The additional treatment cost can then be levied to the agricultural sector. The
WDCS charge for agricultural dischargers in the Olifants WMA was calculated from the
additional treatment of wastewater by WWTW (Table 7-7). Assuming wastewater effluents of
good quality being produced after wastewater treatment, additional treatment can be done as to
achieve RQO as specified for the class.
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TABLE 7-7. CONCENTRATION, REQUIRED LOAD REDUCTION AND ASSOCIATED COST ATTRIBUTABLE TO
AGRICULTURE AT EACH EWR.

Concentration TIN Load SRP Load
after WWTW Concentration as | Reduced Reduced | TOTAL COST
EWR (mg/L) per Class (mg/L) | (kg/yr) (kg/yr) | (R/yr) Cost (R/yr)
TIN SRP TIN SRP
1 6 1 2 0,058 161184 37959 3271 445,69 1788 263,58
3 6 1 2 0,058 103 660 24412 2103918,87 1150 060,82
4 6 1 0,75 0,02 24911 4650 448 297,24 219 069,03
7 6 1 4 0,125 4380 1916 130 579,56 90 275,70
10 6 1 4 0,124 23360 10 220 696 424,32 481 470,39
12 6 1 0,75 0,02 6 899 1288 124 143,85 60 665,27
16 6 1 0,75 0,02 55571 10373 1000 047,69 488 692,45

7.5.5 MINE EFFLUENT TREATMENT COSTS

The cost associated with the treatment of mine effluents was based on typical treatment costs as
for reverse osmosis technologies (Equations 12 and 13). The calculation of the treatment cost
was based on the costs (R/kL) associated with different plant sizes (ML/day). It is evident that
per unit treatment costs will decrease as the volume of effluent to be treated increases (Figure
7-2). For the application to the Olifants WMA, RO treatment plants of 10 ML/day were
identified for AMD treatment at specific sites at 10,72 R/KL. The cost calculations are based on
the assumption that 2 500 mg/L sulphate will be removed during treatment.

Equation 12 Charge (R/kL) / Concentration Removed (kg/kL) = Charge (R/kg)

Equation 13 Charge (R/kg) x Load to be Removed (kg/yr) = Treatment Cost (R/yr)

R/kL/kL/yr

12.00
10.00 -
8.00 -

6.00 R /KL/KL/yr
4.00

2.00 —— Power (R/kL/kL/yr)
0.00 T T T T .

3650 7300 18250 36500 73000

000 000 000 000 000

FIGURE 7-2. MARGINAL COST OF ABATEMENT CURVE FOR THE TREATMENT OF MINE EFFLUENT.
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TABLE 7-8. DESCRIPTION OF THE VARIABLES COMPRISING EQUATION 1 THROUGH 13 IN CHAPTER 5.

Variable Description Measurement
Units
Cir Incentive charge in terms of indicator j and discharger k R/yr
F Phasing factor
R; Constant incentive charge rate
Cd; Ca;y, Concentration discharged or abstracted of indicator j and discharger k mg/L
vV Volume
d Discharged
a Abstracted
C Tier 1 charge
Cy Tier 2 Charge
C, Tier 3 Charge
P Phasing factor
R Waste treatment cost R/kg
Q Volume kL
L Load kg
E Exponent for deterrence
t Target concentration (RRDV) mg/L
b Pollutant extracted exceeding MARDV kg
0 Minimum load or concentration corresponding with class A
CM Mitigation charge
RM Constant mitigation charge rate
Cyww Treatment cost for wastewater with pollution loading within the normal loading range of R/year
wastewaters
Crin srp Treatment cost for wastewater with pollution loading exceeding normal wastewater R/year
pollution load — using NO3-N and SRP as representative indicators for nutrients, organic
loading (COD) and suspended solids (TSS)
Ryw Unit treatment cost for wastewater — 0.94R/kL as used by the City of Tshwane WWTW R/kL
VMAR Virgin Mean Annual Runoff kL/year
fi Proportion of treatment cost for indicators TIN and SRP during wastewater treatment
AL; Change in load of variable TIN and SRP during treatment kg/year
Conc; Concentration of indicators TIN or SRP calculated from cumulative load after treatment load kg/kL

reduction

7.6 ESTIMATING REVENUE POTENTIAL OF WDCS

The scope of this report does not allow for an in-depth explanation of the details of this model
but the core constructs of the model are detailed here and a fairly thorough explanation of the
costing methods are contained within those sub-chapters.

7.6.1 METHODOLOGY FOR WDCS REVENUE ESTIMATION

The methodology used to estimate the values for the other 18 catchments were based on a
direct linear conversion of the costs determined in the Olifants CMA case. The list of
assumptions that underlie the determination of the WDCS revenue for a given catchment are
such that more complex forms of estimation, non-linear or otherwise, would not necessarily
result in the estimation being any more accurate, and if the estimation were more accurate this
would not be verifiable.

The direct conversions of the costs are based upon the water use estimation for each of the
catchments as developed in this project; they are illustrated in Appendix B of this report. The six
water use sectors presented there were then subsequently grouped together to form the three
sectors namely; “WWTW?”, “Agriculture” and “Mining”.
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The “WWTW” component is comprised of the “Rural” and “Urban” water use sectors. The
“Agriculture” component is comprised of the “Agriculture” and “Afforestation” water use
segments and the “Mining” component is comprised of the “mining and industrial” and the
“power” sectors.

A treatment cost per million m3 of water was determined based on the treatment costs and
water uses for the Olifants Catchment. The treatment cost per million m3 of water was
determined to be as follows:

TABLE 7-9. TREATMENT COST PER MILLION M3. (RANDS)

Treatment Costs per million m®

WWTW 2451161
Agriculture 12 945
Mining 5736151

These treatment costs were subsequently multiplied by the water use amounts for each of the
sectors in each of the catchments. The detailed estimates may be viewed in Appendix C.

7.6.2 RESULTS OF THE WDCS REVENUE ESTIMATION

The aggregated revenue estimation due to the WDCS is R 18.269 billion, with waste water
treatment accounting for just over half (53.88%) of this revenue. The costs attributable to the
agricultural sector make up just less than a percentage of the total spent.

TABLE 7-10. ESTIMATED REVENUE FOR THE WDCS ACCORDING TO SECTOR. (R' MILLIONS)

Treatment Costs

WWTW 9 844
Agriculture 116
Mining 8309
Total 18 269

The mining sectors contribution accounts for 45.48% of the total spent despite being
responsible for only 8.39% of total water use within South Africa.

TABLE 7-11. PERCENTAGE OF TOTAL WATER USAGE PER SECTOR.

% Water Use per Sector

WWTW 28.39
Agriculture 63.22
Mining 8.39
Total 100.00
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7.6.3 REVENUE ACCRUING TO CMAS

We anticipate that a CMA would levy an administrative charge on the Tier 1 WDCS charge. This
levy could typically range between 12-18% of the Tier 1 charge. In the Olifants WMA case study
used here, this would amount to an additional revenue of between R67 million to R100 million
per year. This revenue would likely be spent on personnel and equipment costs incurred to
manage the WDCS.

7.6.4 KEY ASSUMPTIONS OF THE WDCS REVENUE ESTIMATION

Exclusion of Deterrent Charge (Tier 3 and 4): The deterrent charge is described earlier in
this report does not factor into the revenue estimation for the WDCS. This is due to the simple
fact that under optimal circumstances, where the deterrent charge is effective, there should be
no incurrence of this charge.

The revenue estimation presented in this report is thus based purely on the cost of treatment,
and it is assumed that water users are not emitting effluent to the extent of exceeding the
MARDV’s, and thus are not incurring deterrent charges.

Revenue Equivalent to Treatment Costs: The estimation of WDCS revenue has been set as
equivalent to treatment cost. Thus, in fact what this document estimates is the amount of money
that will inevitably be spent on removing pollutants from water, not necessarily the revenue
that will be obtained by the “management authorities” for the treatment of the water.

In a real world setting it is certain that a hefty percentage of the estimated spend will be
contained within the private sector, for treatment that is done “in house”.

Power Sector and Mining Sector Combined: It was decided to combine the “Power” sector
with the “Mining” sector when compiling the water use sectors for the WDCS revenue
estimation in Appendix C. This is due to the close affiliation between these sectors, and due to
the fact that power generation is listed as a heavy industry.
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8 REVENUE POTENTIAL OF ECONOMIC CHARGES

This section focuses in particular on the economic charges envisaged in the Pricing Strategy.

DWA, during its National Water Policy Review in 2013, indicated an intention to strongly
regulate water 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 consequences such as, for example, that the water allocation may take
place without Ministerial consent; and that water, because it is a scarce good, becomes
commoditised, and water traders use it as a means to make profit, to the cost of users. Thus,
although DWA has signaled policy intent to prohibit water trading, economic charges still
remain a valuable policy instrument in water transfer mechanisms.

The framework provided by the current Pricing Strategy gives insufficient policy direction for
economic charges. We propose an alternative framework for understanding and designing
economic charges for water. To this end, we adapt the FOA definition of the full cost of water
consumption. We thus define the economic charge as an additional charge that could capture
the opportunity costs, economic externalities, environmental externalities and resource rents
associated with water consumption.

This document discusses various examples of economic charges, within an adapted framework
of the full cost of water consumption of Rogers et al. (1998).

The key benefits of economic charges are that they can allocate water more efficiently and that
they can assist in curtailing pollution. This can be achieved without jeopardizing social
imperatives.

The benefits of these charges accrue indirectly to the economy 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 thus need to be recovered either through the raw water tariff, or through a
mechanism ring-fenced within the particular economic charge scheme. In addition it may also
be possible to capture the resource rent associated with these transactions - these rents would
likely accrue to National Treasury.

8.1 BACKGROUND

8.1.1 THE PRICING STRATEGY FOR RAW WATER (2007)

The National Water Act (1998) in paragraph 56(2)(c), envisages a pricing strategy for water use
charges that may set these charges “for achieving the equitable and efficient allocation of
water.” The Pricing Strategy for Raw Water (2007) interprets this paragraph in section 8, which
deals with Economic Charges.

Economic charges are primarily viewed as a mechanism through which to shift water from
lower to higher value water uses.

The economic charge is to be set by DWA, either:

¢ Administratively, by determining a proxy for the economic value of water, or
¢ By selling water on public tender or auction.
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8.1.2 ADMINISTRATIVE MECHANISMS

The administratively determined charge is envisaged to be implemented only after compulsory
licensing has been introduced.

It is to be used in water stressed catchments to promote beneficial use through the reallocation
of water to higher value users. This is to be accomplished by allowing the transfer of
authorizations to use water by trading.

The administratively determined charge is intended to incorporate the return on assets charge
for government water schemes as well as the opportunity cost of water as determined by
prevailing transactions.

8.1.3 MARKET-ORIENTED MECHANISMS

Market-oriented mechanisms are also envisaged to be implemented only after compulsory
licensing had been introduced. The pricing strategy envisages that this would be especially
applicable in areas where large competition for water use exists. In such cases, mechanisms
such as a public tender procedure may be followed.

The Pricing Strategy further refers to voluntary trading of water use entitlements within and
between sectors.

8.1.4 COMPULSORY LICENSING — A CONSTRAINT TO ECONOMIC WATER CHARGES IN THE
PRICING STRATEGY

The Pricing Strategy sets compulsory licensing as a pre-condition for implementing economic
charges. The NWA establishes a procedure for a CMA to undertake compulsory licensing of any
aspect of water use in respect of one or more water resources within a WMA. Itincludes
requirements for a CMA to prepare schedules for allocating quantities of water to existing and
new users. The procedure is intended to be used in areas which are under ‘water stress’. This
may occur where water demand is approaching or exceeding the available supply. It may also
occur where water quality problems exist, and/or where the water resource quality is under
threat (NWA 1998).

The full compulsory licensing process could, however, be long and tedious (DWA 2011).
Moreover, a number of economic charge mechanisms exist through which to relieve such supply
constraints. DWA in its Water Allocation Reform Programme (2005) and its recent
reconciliation strategies (2011) identifies a number of “alternatives” to compulsory licensing
with a view to reducing water requirements. These include:

e Water Conservation and Water Demand Management (WC/WDM) in the irrigation,
domestic water use, and mining sectors

e Lowering the assurance of supply

e Compulsory Levy and Purchasing Water Entitlements, and

e Promoting water trading.

The alternatives in fact present DWA with economic charge mechanisms. Thus, by making
compulsory licensing a pre-condition for economic charges, the Pricing Strategy in effect
constrains the implementation of economic charges.
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For economic charges to be effective, this constraint needs to be addressed.

8.1.5 A POTENTIAL CONFLICT BETWEEN SOCIAL AND ECONOMIC IMPERATIVES

[t is not only the above constraints that have to be addressed. A potential conflict between the
application of economic charges for water, and the social value of water, also 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 frequently little or no value in exchange; and, on the contrary,
those which have the greatest value in exchange 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 contrary, has scarce any value in use; but a very great quantity of
other goods may frequently be had in exchange for it.”

Although water in modern times have 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. Thus there arises an apparent conflict between the application of
economic charges for water, and the social value of water.

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 pre-condition.

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

8.1.6 FINANCIAL COSTS, FISCAL IMPACTS AND POLICY IMPERATIVES

Different objectives are usually followed with implementation of economic charges as a policy
instrument (Backeberg 2009). These are mainly to (1) balance the budget and (2) influence
water user behaviour.

In order to balance the budget, two matters are of concern: the financial cost and the fiscal
impact.

The financial cost concerns the capital and recurrent expenditure required to implement the
economic charge. The fiscal impact concerns the accrual of tax revenue to the Treasury.

Influencing behavior relates to achieving policy objectives, which may include, promoting water
savings, promoting water equity and/or achieving ecological sustainability. The key argument
in influencing water user behaviours to these ends is to provide behaviour-changing price
signals.

The Pricing Strategy does not discriminate between these matters and envisages accrual of all
economic charges to National Treasury.

It is however to be expected that efforts made by CMAs to implement economic charges would
incur costs, and these would have to be set off against the revenue earned through the economic
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charges. In addition, economic charges should not only be seen as a revenue generation
instrument, but they also have an important role to play as a policy instrument. This may
require the economic charges at times to be used as incentives for changing water use
behaviour. A very important component of economic charges is what economists define as the
resource rent, this rent is theoretically what should accrue to National Treasury.

8.1.7 CHARGE TYPES

Various charging systems are available to design specific water user charges. These include for
instance average and marginal costs; area and volumetric based cost; unitary or tiered/block-
rate charges; and two-part charges, consisting of a fixed, area based component and a variable,
volumetric component (Backeberg 2009). The Pricing Strategy is silent on these matters.

8.1.8 PROBLEM STATEMENT

The framework provided by the current Pricing Strategy gives insufficient policy direction for
economic charges. We require a different framework for understanding and designing
economic charges for water.

8.2 A DEFINITION FOR THE FULL COST OF WATER CONSUMPTION

The FOA (2004) proposes a framework for analyzing economic charges. It does this through
defining 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 Economic Cost; and the Full Cost. This is according to
a definition by Rogers et al. (1998), as adopted by the FAO (2004). Each of these concepts is
composed of separate elements that need further explanation. The sections below were
adapted from Rogers et al. (1998).

8.2.1 FULL SUPPLY COST

The Full Supply Cost is defined to include the costs associated with the supply of water to a
consumer excluding the externalities imposed upon others, and excluding the alternate uses of
the water (i.e. opportunity costs).

Full Supply Costs comprises two items: Operation and Maintenance (0&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 water (e.g. TCTA fees), electricity for pumping, labour, repair materials, and input
costs for managing and operating storage, 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.
8.2.2 FULL ECONOMIC COST

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 others due to the consumption of water by a specific actor.
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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 experienced 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 and, thus, causes serious misallocations of the resource between users.

The most common Economic Externalities are those associated with the impact 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.

8.2.3 FuLL CosT

The Full Cost of consumption of water is the Full Economic Cost, as defined above, plus the
Environmental Externalities. These costs have to be determined based upon the damages
caused, or as additional costs of treatment to return the water to its original quality.

Environmental Externalities are those associated with public health and ecosystem
maintenance. Thus, if pollution causes increased production or consumption costs to
downstream users, it is an Economic Externality, but if it causes public health or ecosystem
impacts, then it is defined as an Environmental Externality.

Environmental
Externalities

Economic
Externalities

Opportunity

Cost Eull Full Cost
Economic
Capital Cost
Charges Full
Supply
O&M Cost
Cost

FIGURE 8-1. THE FULL COST OF WATER CONSUMPTION COMPRISES 0&M COST, CAPITAL CHARGES,
OPPORTUNITY COST, ECONOMIC EXTERNALITIES AND ENVIRONMENTAL EXTERNALITIES. RECOVERY
OF OPPORTUNITY COST, ECONOMIC EXTERNALITIES AND ENVIRONMENTAL EXTERNALITIES THROUGH
WATER PRICING MECHANISMS FALLS WITHIN THE DOMAIN OF ECONOMIC CHARGES.
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8.2.4 RESOURCE RENT

In economics the rent is the surplus value achieved over and above the expected costs and
required returns (normal profits) that need to be accounted for. Resource rent is thus akin to a
supernormal profit and that arises from the use of a natural resource. In mining, a mining
royalty tax often reflects the resource rent accruing from the mineral resource asset. The
Rogers et al. (1998) definition does not explicitly include a resource rent accruing to water
resources. This is an omission.

8.2.5 A DEFINITION FOR ECONOMIC CHARGES
The above definition is however especially helpful for analyzing economic charges for water.
In the South African setting, the Full Supply Cost is already captured in the raw water tariff.

Thus the economic charge would be an additional charge that could capture the opportunity
costs, economic externalities, environmental externalities and resource rents associated with
water consumption. Or, alternatively, the recovery of Opportunity Cost, Economic Externalities,
Environmental Externalities and Resource Rents through water pricing mechanisms falls within
the domain of economic charges.

In the section below we test various economic charge cases against this definition.

8.2.6 SOCIAL IMPERATIVES

The potential conflict between economic charges and social imperatives can be managed within
the above definition by securing social imperatives (e.g. basic human and environmental needs)
within the Full Supply Cost component. This would “ring-fence” the provision of water for
social imperatives within the Full Supply cost and leave it unaffected by economic charges.

8.3 DiscussioN: ECONOMIC CHARGES

This section provides a discussion of economic charges at the hand of case studies. The section
is structured according to the definition for economic charges set out above. The purpose of
this section is to demonstrate various aspects of economic charges for water.

8.3.1 ECONOMIC OPPORTUNITY COSTS — WATER TRADING

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 output water uses.

In Australia in the 1980s 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 impact of large scale water storage and use on the
environment (NWC 2012).

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
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making better use of the existing 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
simultaneously preserving the environment for coming generations. Fundamentally, this
enables water allocations 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 90s encouraged irrigators to determine exactly how much water their
crops required during particular 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
centers 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 accrue to National Treasury.

Water trading has been taking place in South Africa for many years (Armitage et al. 1999).

Armitage and co-workers (1999) conducted research in two irrigation districts, and
investigated how water markets could lead to more efficient allocation and use of water in
irrigation. In the first study area, the Lower Orange River, where water is a scarce resource and
production is entirely dependent on irrigation water, one of the highest incidences of market
trading of water rights in South Africa had occurred. In the second study area, the Nkwaleni
Valley, water is similarly a scarce resource with production wholly dependent on irrigation, but
no trading of water rights had occurred.

Along the Lower Orange River water transactions were driven by the demand of large-scale
table grape producers, with large holdings of arable “outer land” without water rights, to
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expand their operations. The sale price (1996 value) for “outer land” water rights ranged from
R800 to R5 000/15 000 m3-ha, with an average price of R3 380/15 000 m3-ha. No water-market
activity had occurred in the Nkwaleni Valley. However, more than 40% of the sample farmers
indicated that they needed additional water and that they would like to purchase water rights
or rent in water rights.

Evidence of water transfers exist across the country (personal communication: Ms A Petersen,
DWA). However, these water trading transactions take place at an administration fee of R114
per transaction. This fee is an outdated fee that fails to capture either the 0&M cost of
transaction administration or the resource rent associated with the transaction.

8.3.2 ECONOMIC OPPORTUNITY COSTS — COMPULSORY LEVY AND PURCHASING WATER
ENTITLEMENTS

An interesting approach to reduce water use proposed by DWA in the Olifants Reconciliation
Strategy is for DWA to levy an additional water use charge (i.e. and economic charge) on all
users of water in terms of Section 57 of the NWA.

The financial contributions of all the water users would be ring-fenced and used to buy out
water entitlements from those water users who are willing to sell. This process would then be
continued until the necessary water balance is achieved. This would include buying water to
meet the needs of the Ecological Reserve. In some places this could provide a more cost
effective option than building, for instance, a dam (DWA 2011).

The water balance would theoretically be achieved when the Opportunity Cost approaches zero.
This levy provides a good example of how an economic charge primarily becomes a policy
instrument. If the CMA is to administer this levy, it needs to internalize the administration cost
thereof within the levy.

8.3.3 ECONOMIC OPPORTUNITY COSTS — CASE STUDY: THE WATER ADMINISTRATION
SYSTEM

The WRC, DWA and some WUAs developed the Water Administration System (WAS) project
over the last 25 years. The system is a management tool for Water User Associations (WUAs),
Catchment Management Agencies (CMAs) and water management offices to effectively measure
and manage agricultural water resources. The main objective of the system is to minimize
water losses for irrigation schemes (Agri 2010).

The system is an integrated database-driven system with many water management capabilities
that include handling any number of farmers, abstraction points and measuring stations on
canal networks, pipelines and rivers. The system involves simplified and controlled ways of
managing water allocations, use, distribution and billing (Winter 2009).

The WAS program has been implemented at major irrigation schemes throughout South Africa
and manages an irrigated area of more than 142,000ha including 9,500 farmers. Through
improving accuracy of water quota allocations based on water orders from farmers and crop
water use data, the WAS has reduced spillages due to excessive water release. This has resulted
in 21.2% or 85,165,900 m3/yr of water being saved (Winter 2009).
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This water saving, in combination with other benefits including reduced operating costs,
improved planning, better water utilization, accurate release of water and improved crop water
use data have resulted in increased crop yields for farmers. In the Eastern Cape, irrigation under
the old manual water distribution system would yield an output of between 1.5-2.5 tons of
wheat on a 100 hectare farm. Irrigation under the WAS however has increased the output of
wheat to about 6.5-7.5 tons (Winter 2009).

Utilization of the WAS in the Free State improved records of debtors that in some cases were
unknown to the water administrators. Full utilization of the system in the Free State has also
ensured that farmers were unable to abstract water without the full knowledge of the water
distribution administrators. This was because the WAS reports and monitors all increases and
decreases in water levels in the various dams and canals. Farmers that overdraw water can
easily be identified and billed using the WAS (Winter 2009).

More importantly, these water savings enable farmers to horizontally expand their irrigation
areas.

Although the WAS is not a pricing mechanism, it is an interesting mechanism for reducing
opportunity costs. At the same time it can increase either area under irrigation, or water
availability to other non-irrigation use. In the both these cases it may present an opportunity
for increased revenue generation for CMAs.

8.3.4 ECONOMIC OPPORTUNITY COSTS — REDUCING ASSURANCE OF SUPPLY

As in the case of the WAS, further water allocations may be possible if existing water users agree
to accept lower assurances of supply. The assurance of supply is explained as follows in the
Pricing Strategy:

o [f (for example) a scheme has 100 million m3 of available water per annum, of which
30% is allocated to domestic and industry, (30 million m3) and the balance of 70% is
allocated to agriculture, then the long term average use of allocations are calculated as
follows:

o Domestic & Industry assurance of supply = 97% implies 30 million m3x 0,97 =
29.1 million m3

o Irrigation assurance of supply = 91% implies 70 million m3 x 0,91 = 63,7 million
m3

o Total assured water supply is thus 92,8 million m3

Various incentives for lowering assurance of water supply exist. This could include for instance,
higher water availability during shorter assurance periods, lowering of water charges resulting
from lower assurances, or compensating for losses as a result of increased water shortages.

As in the case of the WAS, reducing the assurance of water supply would likely produce indirect
benefits through increasing production in the long run with commensurate increases in GDP
and fiscal revenues. It may also present an opportunity for increased revenue generation for
CMAs.
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8.3.5 ECONOMIC EXTERNALITIES — CASE STUDY: RESOURCE RENT IN THE STEELPOORT
RIVER

A paper by Hassan and Farolfi (2005) outlines the case of the Steelpoort sub-basin (SPSB) in the
Olifants catchment where a partial equilibrium estimation model was used to estimate the
resource rent achieved through the supply of water and to determine to whom this resource
rent was accruing.

As defined above, resource rent is the surplus value achieved over and above the expected costs
and required returns (normal profits) that need to be accounted for. Rent is thus termed as a
supernormal profit and may arise due to various reasons. In the case of the CMAs the cost of the
management of water is what is to be considered primarily, since that is the functional role that
CMAs play. The cost of managing a catchment is thus what needs to be recovered by a CMA, and
the resource rent generated by this market could be further exploited to generate revenue for to
the fiscus.

The case of the SPSB illustrates a case of resource rent that is achieved due to the scarcity of the
water resource relative to the demand for it. The equilibrium price for the resource is driven up
by the high demand for the resource resulting in an equilibrium market price that exceeds the
cost of supplying the resource (including the normal profits required by those who supply it).

Scarcity Rent lllustration:

Consider for a moment the case of long stemmed roses, where the cost to produce one long stemmed
rose (i.e. paying for the labour, soil products, logistics packaging) including the normal profit
expected by the producer adds up to R5. If we assume that a single long stemmed rose sells for R10
on the market then we can calculate the resource rent as being R5 (the difference between the sale
revenue and the cost of production).

However, let’s say that the demand for roses increases before Valentine’s Day, and the price of roses
on the market increases to equilibrium price R15. The resource rent achieved on the sale of the rose
thus increases to R10.

However, if the equilibrium price is R15 and the cost of production is R5, but the actual selling price of
a rose is R3, the resource rent remains the difference between the equilibrium price and the cost of
production (R10). The difference between the equilibrium price of the rose (R15) and the selling price
of the rose (R3) is thus recognised as a subsidy of R12 to the entity purchasing the rose (Griffiths and
Wall 2008).

However, the case also illustrates how through the underpricing of the water being supplied,
that the resource rent was not captured, and was instead was dissipated to the various users of
the water, in what is an indirect subsidy. A compounding factor illustrated in the case is the over
abstraction of water from the sub-basin which erodes the ecological reserve. The effect of this
over abstraction on the net welfare experienced by the users is however not expounded.

The paper details that the Steelpoort sub-basin region comprises some 13% of the Olifants
WMA (Water management Area) and has a land area of over 7,139km?2. The primary water use
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sector is agriculture which accounted for around 70% of water use in the area in 2002 (Hassan
and Farolfi 2005). The mining sector accounted for 12.6% whilst industry and rural
communities accounted for 5% of water use. Total demand was estimated at 95 million m3.

The total quantity of water within the system which includes water available for abstraction (61
million m3) as well as the basic human needs reserve (2.61 million m3) and the ecological
reserve (94 million m3) amount to 157.61 million m3. However with demand exceeding the
available allocation for abstraction the deficit of 34 million m3 is taken at the expense of
ecological reserve.

The conservative estimates produced by the study indicate that of the resource rent generated
by that market only a fraction, less than 2% was captured by the levy for water research (the
mechanism by which the WRC generates its research funds) whilst the remaining resource rent
was dissipated to the various users of the resource through what amounts to an indirect subsidy
of R0.42/m3. This amounts to a subsidy of almost R40 million to this market.

With commercial irrigation being the largest water user it goes to reason that they also enjoy
the largest slice of this subsidy followed by mining and the remaining. The commercial
irrigation sector will thus be the most affected by any policy changes with regards to water
charges. More importantly, the case illustrates the potential to generate additional revenue
through the capturing of the resource rents that are dissipated into the market.

8.3.6 ECONOMIC EXTERNALITIES — CASE STUDY: SUBSIDY TO IRRIGATION

Analysis of the revenue potential of water resource charges to fund the operations of CMAs, as
analyzed and expounded in this project revealed that increases in water resource charges will
be necessary in order to fund the potential costs that will arise from the fully capacitated
catchment management institutions.

At the present level, water resource charges will account for roughly 27% of the costs of water
management, implying that 73% of water management costs will be subsidized if the current
tariffs are maintained.

As in the case of the Steelpoort sub-basin illustrated below, this shortfall in the water resources
charges amounts to an indirect subsidy to the water use sectors. Agriculture, being the biggest
water user, accounting for an estimated 60% of water use in South Africa in 2012, enjoys the
largest portion of the indirect subsidy to water management costs, which amounts to R289
million (assuming 2012 water use requirements and fully capacitated catchment management
institutions).

The combination of subpar water resource charges and the resulting limitations in water
resource management are likely to result in market distortions, generating negative
externalities, which in turn will lead to a less efficient agricultural sector.

In addition, the observably low price elasticity of water observed in the agricultural sector
(Pearce et al. 2011) lends support to the notion that it would be possible to increase water
management charges with the consequential effect on overall agricultural production being
negligible. This argument is supported by the fact that water resource charges form a relatively
small portion of the overall cost of water.
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8.3.7 ENVIRONMENTAL EXTERNALITIES — CASE STUDY: WDCS

Externalities arise when a cost or benefit arises from a particular type of economic production
and that cost or benefit does not accrue to the buyer or seller of that particular good/service.

Human activities impacting on water as a resource, especially the activities resulting in a
decrease in water quality are of particular concern in water management areas (WMAs). The
activities of major environmental concern will differ between WMAs, but will usually include
the discharge of partially treated or untreated wastewater by municipalities, the discharge of
industrial effluents, mining operations and agricultural activities.

The Waste Discharge Charge System is a particular system of internalizing the externalities that
arise from economic activities that negatively affect the quality of water of water resources. The
WDCS is in essence a set of institutional constructs operating in unison to accrue the negative
effects of a specific economic activity to the parties responsible, effectively reducing/eliminating
the externality.

The waste discharge charge system (WDCS) aims to reduce the impacts that water users have
on water resources in order to address the problem of excessive pollution on water systems.
The objectives of the WDCS include efficient resource utilization, sustainable water use and
development, discouraged pollution, internalization of environmental costs and cost recovery
from activities polluting water sources. The principles on which the WDCS is based are the
polluter pays principle (PPP), reduction of pollution at source principle and precautionary
principle (DWA 2007).

8.3.8 ENVIRONMENTAL EXTERNALITIES — CASE STUDY: TRADABLE POLLUTION PERMITS

The Loskop Dam catchment of the Olifants River in Mpumalanga is the center of the coal mining
and power generation industries in South Africa. These industries generate saline effluent, part
of which is discharged into the river system.

Lodewijks (2002) investigated transferable permits as an alternative economic instrument to
the WDCS, for environmental control. TPs involve having a fixed number of permits, effectively
capping the environmental damage caused by emissions of saline effluent. These TPs can be
freely transferred between emitters, improving the economic efficiency of the pollution control
system. A precedent exists in the form of the Hunter River Salinity Trading scheme, a TP system
in operation in a catchment in Australia that is very similar to the Olifants River catchment.

The study concluded that some of the conditions in the Loskop Dam are favorable for the
effective implementation of TPs, notably a sizeable market for permits and an existing
rudimentary scheme that could be easily adapted to a TP scheme.

An important consequence of the scheme was that TPs could likely address the negative
environmental impacts of abandoned mines by including these in the scheme.

The study regarded TPs as an alternative to the WDCS based on the principle that market forces
would be more efficient and accurate at determining the true value of the damage caused by
pollution (as well as the cost of abatement of pollution), than a centralized control authority
such as the DWA.
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In the scheme, the total number of permits in circulation is to be capped. This means that the
total effluent load is capped. TP value would adjust to inflationary pressures, thereby
maintaining the income for the control authority from the sale of permits.

The income for the CMA would be generated by the sale of permits by the control authority.

8.4 OPPORTUNITIES FOR CMAS IN EcoNoOMIC CHARGES

This document provides various examples of economic charges, within the adapted framework
of the full cost of water consumption of Rogers et al. (1998).

The key benefits of economic charges are that they can allocate water more efficiently and that
they can assist in curtailing pollution. This can be achieved without jeopardizing social
imperatives.

The benefits of these charges accrue indirectly to the economy 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 thus need to be recovered either through the raw water tariff, or through a
mechanism ring-fenced within the particular economic charge scheme. In addition it may also
be possible to capture the resource rent associated with these transactions - these rents would
likely accrue to National Treasury.
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9 REVENUE POTENTIAL OF PAYMENTS FOR ECOSYSTEM
SERVICES SCHEMES

9.1 OVERVIEW

Good institutional support is essential to the on-going viability of PES programs. Very few
transactions take place in the absence of supporting institutions. Even the simplest contracts
between buyers and sellers rely on institutions (formal or informal) to adjudicate disputes
when they arise and on enforcement to ensure the judgments are carried out.

A well-functioning and established CMA should be optimally placed to provide the necessary
institutional support for PES Programmes, specifically those that would promote the mandate
the CMA, and contribute to more effective management of the catchment.

A range of specialized institutions, both public and private, can promote PES transactions. CMAs
occupy the unique social space of being able to home in to localized areas through Water User
Associations or to facilitate national level cooperation through the national CMA network. The
adaptability of scale would allow CMAs to act as facilitator at various levels, as is appropriate for
the given PES program. The network would also allow for expansion of pilot programs that have
proved successful at a small scale.

Assessment of the suitability of a suggested PES program could feasibly be the responsibility of
the CMA, which would ensure the availability of the necessary drivers to motivate such a
program. Such drivers would include the availability of funding to launch the program, the
scientific viability of the benefits proposed by a PES program, ensuring the existence of a willing
market of buyers for the ecosystem services and ensuring the existence of a willing market of
sellers who would contribute the actions necessary to produce the added ecosystem services. In
addition, the monitoring capacities of the CMA would track the efficacy of the program as well
as sanctioning the non-compliance of any stakeholders participating in a PES agreement.

CMAs would also function as facilitators for exchange, allowing for the existence of trading
markets for ecosystem services, as in the example of carbon credit exchange, to facilitate
exchange of carbon sequestration credits. In order to facilitate exchange, a marketplace for
buyers and sellers of carbon credits to exchange with one another should be provided. This has
proven viable as a number of countries have created the equivalent of national carbon offices
that keep track of carbon emissions and reduction projects.

There are many different types of institutions that can support PES and, importantly, these need
not be formal government bodies as the private sector should play an active role as well. The
private sector could include commercially motivated organizations as well as local institutions
based on customary practices.

Indeed, in many parts of the world formal institutions are ineffective, and parties cannot assume
that laws will be complied with or enforced. In such cases, informal local institutions, based on
customary practices, can provide the support needed for PES schemes to operate.

Thus for PES programmes to succeed there should be well formed regulatory drivers that
provide a legal framework for PES programs. An ecosystem services approach is more likely to
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succeed in a situation where the legal, institutional, social and economic conditions provide a
supportive and appropriate framework. These requirements would include well defined
property rights, strong institutions, sufficient technical and field capacity, stakeholder
involvement between higher level stakeholders right down to community level participation.

Supporting institutions are particularly important in the context of property rights. Take for
example the need for a land registry where owners can record their titles and where buyers can
search titles. There also must be adequate contract law and legal institutions to adjudicate
disputes as well as adequate authorities to enforce judgments.

There is no textbook model of a successful PES program in South Africa. The Working for Water
(WfW) and Working for Wetlands Programmes are an approximation to this. The WfW case is
thus not typical for PES, and resembles more the generic family of environmental food-for-work
programs (Holden et al. 2006). It is actively funding poverty relief with a government-
supported program. WfW effectively acts as a conduit for the provision of ecosystem services,
predominately water supply, through the control of invasive alien plants and the provision of
unskilled job opportunities, using predominantly taxpayers' money. Though this form of
transfer payment does not constitute the creation of a market for the provision of ecosystem
services in the strict sense, it does constitute a payment for the service delivery.

The cases of the Baviaanskloof-Tsitsikamma PES Program and the Maloti-Drakensberg
Transfontier Project are still in the exploratory phases. Initial investigations have provided
sufficient scientific evidence to delineate the ecosystem linkages necessary to enact a PES
initiative. However, the supporting institutions are still insufficiently developed to undertake
the full scale initiative in an effective and efficient manner.

CMAs could potentially play a central role in facilitating the development of PES programmes to
promote the mandate of effective and efficient catchment management. This will include the
progressive privatization of PES programs where deemed feasible, as this would ensure greater
efficiency with regards to expenditure and productivity. CMAs would in such a case continue to
play a regulatory role.

The central tenet underlying the development of PES programs is the creation of markets of
ecosystem services, such that the trade in ecosystem services will allow for a more efficient
transfer of benefits derived from natural resources, which in turn allows for a more complete
recognition of the benefits derived from those resources.
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9.2 WHAT ARE PAYMENTS FOR ECOSYSTEM SERVICES?

The definition of Payment for Ecosystem Services (PES) is ‘A voluntary transaction in which
a well-defined environmental service (or land-use likely to secure that service) is being ‘bought’
by a (minimum of one) ES buyer from a (minimum of one) ES provider if and only if the
provider continues to supply that service (conditionality)’ (Wunder 2005).

The definition provided by Wunder is conceptually based on the Coase theorem (Engel et al.
2008; Muradian et al. 2010) by seeking to internalize the positive externalities that ES provide
through bargaining solutions between those who provide the services and those who gain from
it and is theoretically rooted in the field of environmental economics (Gémez-Baggethun et al.
2010).The basic idea behind these mechanisms is that the beneficiaries of service provision
compensate the providers.

Payments for Ecosystem Services (PES) have gained ever-increasing attention among a wide
public of scholars as well as conservation and development practitioners. The main premises of
this innovative conservation approach are appealing:

e Private landowners, which in normal circumstances — i.e. in absence of any direct
incentives — are poorly or not motivated to protect nature on their land, will do so if
they receive direct payments from environmental service (ES) buyers, which at least
cover part of the landowners’ opportunity costs of developing the land.

e Key Points:

o Private land owner, in absence of any incentive;

o who are poorly motivated to protect their land;

o will so do if they receive direct payments from ecosystem services buyers;
o which at least partially cover the cost of developing the land

This is an innovative approach to nature conservation and includes a variety of arrangements
through which the beneficiaries of environmental services reward those whose lands provide
these services with subsidies or market payments. Arranging payments for the benefits
provided by forests, fertile soils and other natural ecosystems is a way to recognize their value
and ensure that these benefits continue well into the future.

PES is a new approach to internalizing the positive environmental externalities associated with
ecosystem services. It involves financial transfers from the beneficiaries of these services (i.e.
those who are demanding them) to others who are conducting activities which generate these
environmental services (i.e. are supplying them). PES schemes reward people, either with cash
or in-kind benefits, to manage their land in ways that will secure environmental services. PES is
one type of economic incentive for those that manage ecosystems to improve the flow of
ecosystem services that they provide. Generally these incentives are provided by all those who
benefit from ecosystem services, which include local, regional and global beneficiaries. PES is an
environmental policy tool that is becoming increasingly important in developing and developed
countries. These payment schemes can be designed and introduced in a context where there are
already well-defined and measurable links between a certain activity (or conservation practice)
and the quantity and quality of ecosystem services. They can also be introduced in a context
where there is a change in conservation practice (e.g. land use) which will lead to a change cum
improvement of ecosystem services.
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Most PES are based on inputs (i.e. land management practices) rather than outputs (i.e. a
measurable change in service provision), whether this increases the service provision or not.
PES has an advantage over many other conservation tools in that it is both an incentive and a
financing mechanism, and is potentially very efficient (Pagiola et al. 2002; Pagiola and Platais
2007). Thus, targeted conservation areas may benefit from PES as long as conservation action
results in a measurable increase in the provision of ecosystem services that can be
‘commoditized' and traded. They differ from more conventional integrated conservation and
development approaches by making payments directly and conditional on the level of
environmental service achieved. PES schemes are therefore generally more cost-effective and
have less complex institutional arrangements than other approaches.

PES will likely be a blueprint for the payment systems to be used within a REDD mechanism.
The concept is often cited as an appropriate model upon which to base a REDD system whereby
financial reward is made towards efforts to avoid deforestation and conserve carbon. Previous
or existing PES schemes or projects have extended beyond the area of forest conservation,
recognizing the environmental contribution delivered through certain practices carried out by
small land-owners and resource users. These include, for example:

e promotion of water sanitation practices
e sustainable agricultural activities
¢ wildlife conservation.

PES encourages them to continue to operate sustainably. This can be important when
government policy and economic climate favours large producers (Hall 2008).

9.3 WHAT ARE ECOSYSTEM SERVICES?

The Millennium Ecosystem Assessment (MEA) framework, released in 2005, is a synthesized
framework for the assessment of ecosystems and the services that they generate. The MEA
framework assesses the relationship between ecosystem functionality and human benefits.

The MEA defines ecosystems services as the benefits humans derive from ecosystems. The
MEA provides a sound and well established framework for the assessment of ecosystem
services and the benefits to human well-being.

The four types of ecosystem service benefits, as defined by the Millennium Ecosystem
Assessment Framework, are the units that should be counted to determine the beneficial
products of nature. Economic principles are used to define these services (Boyd 2006).

In the MEA system, water resources comprise aggregate assets that yield a flow of aquatic
ecosystem services, all of which benefit households and firms. These include four types of
services:

1. Provisioning services (including the production of fresh water, foods, fuels, fibres and
biochemical and pharmaceutical products);

2. Cultural services (including non-consumptive uses of the ecosystem for recreation,
amenity, spiritual Renewal, aesthetic value and education);
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3. Regulating services (including the absorption of pollutants, storm buffering, erosion
control and the like); and

4. Supporting services (a fourth category of ecosystem services which includes services
such as photosynthesis).

FIGURE 9-1. DIAGRAM ILLUSTRATING THE FOUR FUNCTIONAL ECOSYSTEM SERVICES CATEGORIES

Literature distinguishes between four different kinds of services which are included most in
market schemes: hydrological or watershed services, carbon sequestration, biodiversity
protection, and landscape beauty (Wunder 2005). These services are currently receiving the
most money and interest worldwide and demand for these services in particular is predicted to
continue to grow as time goes on. PES for hydrological services primarily operates at the local
or regional scale whereas buyers for biodiversity, landscape beauty and carbon sequestration
are often located abroad, with PES schemes spanning international boundaries. Certification of
products is also sometimes included as a form of PES (FAO 2007, Carroll and Jenkins 2008)
although others do not consider it to be a PES because certification requirements do not entail
guaranteed price premiums for certified products (Sommerville et al. 2009).

9.4 WHAT IS THE MOTIVATION FOR PES?

Across the world, environmental conservation is critical to secure the flow of ecosystem
services that are essential for people and nature. A variety of PES schemes have emerged as
potential sources of sustainable financing for conservation. PES programs use market and
institutional incentives in order to meet both environmental and poverty alleviation objectives.
PES turns attention towards the role of environmental services in agricultural landscapes as
they provide a living for many poor in developing countries thus providing policy insights and
stimulating debate on linkages between poverty alleviation and environmental protection. In
addition to preserving natural resources, these schemes improve rural areas and rural lifestyles
resulting in increasing support for their use. Although PES schemes can be linked to poverty
alleviation strategies, their major objective is to achieve a given environmental goal at a feasible
cost, using the market price mechanism. Development policy has responded to an increasing
concern about natural resource degradation by setting up innovative PES programs in
developing countries.

The payment schemes are a mechanism that could play a key role in achieving conservation
goals and sustaining ecosystem health more generally. Payment schemes for ecosystem services
are emerging worldwide as a valuable tool to ensure their proper valuation and sustainable
management and are important mechanisms to align investments in human and natural well-
being. Today’s technology and knowledge can contribute to minimizing the human impact on
ecosystems, but their potential will be fully realised once ES cease to be perceived as free and
limitless and their full value is taken into account. The concept of PES seeks to create positive
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economic incentives to change human behaviour in ways that increase or maintain
environmental services such as watershed protection, the sequestration of carbon and the
provision of habitat for endangered species. PES encourages the maintenance of natural
ecosystems through environmentally friendly practices that avoid damage for other users of the
natural resources. PES schemes complement other approaches, such as command-and-control
and structural measures and are widely recognized as novel and innovative mechanisms that
seek to promote the conservation of biodiversity while simultaneously improving human
livelihoods.

9.5 DEFINING ECOSYSTEM SERVICES FOR PES PROGRAMS

Ecosystem valuation can be a difficult and controversial task, and economists have often been
criticized for trying to put a “price tag” on nature. However, agencies in charge of protecting and
managing natural resources must often make difficult funding decisions that involve trade-offs
in allocating resources. These types of decisions are economic decisions, and thus are based on
society’s values. Therefore, economic valuation provides a way to justify and set priorities for
programs, policies, or actions that protect or restore ecosystems and their services. Ecosystem
valuation can help resource managers’ deal with the effects of market failures, by measuring
their costs to society, in terms of lost economic benefits.

Decisions about ecosystem management are complicated by the fact that various types of
market failure are associated with natural resources and the environment. Market failures occur
when markets do not reflect the full social costs or benefits of a good (e.g. the price of petrol
does not fully reflect the costs imposed on society in terms of pollution). Most market failures
related to ecosystems are due to the fact that:

e Many ecosystem services are public goods;

o Public goods may be enjoyed by any number of people without affecting other
peoples’ enjoyment. The problem with public goods is that, although people
value them, no one person has an incentive to pay to maintain the good. Thus,
collective action is required in order to produce the most beneficial quantity. ES
may be affected by externalities, or uncompensated side effects of human
actions.

o they are affected by externalities and property rights related to ecosystems;

o The problem with negative externalities is that the people (or ecosystems) they

are imposed upon are generally not compensated for the damages they suffer.

¢ and their services are often not clearly defined

o Finally, if property rights for natural resources are not clearly defined, they may
be overused, because there is no incentive to conserve them.

PES has the potential to be an environmentally effective, economically efficient and socially
equitable tool for implementing integrated water resources management ([WRM).
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9.6 HISTORY OF PES

9.6.1 EVOLUTION OF THE CONCEPT OF PES

The concept of PES itself is relatively young since the first PES schemes in developing countries
having been initiated during the 1990s (Pagiola 2008; Pattanayak et al. 2010). The origins of the
modern history of ecosystem services are to be found in the late 1970s with the utilitarian
framing of beneficial ecosystem functions as services in order to increase public interest in
biodiversity conservation (Westman 1977; de Groot 1987). It then continues in the 1990s with
the mainstreaming of ecosystem services in the literature (Perrings et al. 1992; Daily 1997), and
with increased interest on methods to estimate their economic value (Costanza et al. 1997).

Much of the literature on PES has focused on the effectiveness of the instrument and success
and limiting factors when putting it into practice (e.g. Engel et al. 2008) as well as its potential
role in poverty reduction (e.g. Bulte et al. 2008). With growing experience in the
implementation of PES, it has become increasingly clear that only a limited number of projects
meet all the requirements of the definition (Wunder et al. 2008).

As such, revised conceptual frameworks have recently emerged that relax some of Wunder’s
criteria and put a greater emphasis on PES as an incentive mechanism (Sommerville et al. 2009,
Muradian et al. 2010). Since the release of the Millennium Ecosystem Assessment (MEA 2003),
literature on ecosystem services has grown exponentially and the concept has been firmly put
to the policy agenda. (Fisher et al. 2009).The widespread promotion of Market Based
Instruments (MBI) for conservation such so-called PES schemes are increasingly reaching
economic decision-making ( Engel et al. 2008; Pagiola 2008).

Costa Rica pioneered the use of formal PES mechanisms in developed countries by establishing
a country-wide program called Pago por Servicios Ambientales (PSA) in 1997, which aimed to
reverse the severe deforestation rates existing at that time (Pagiola 2008). In the early 2000s a
growing number of PES like mechanisms have spread throughout Latin America (Kosoy et al.
2007; Asquith et al. 2008; Pagiola_Date). The prevalence of PES programs in Latin America
results due to several reasons:

o First, established conservation organizations have been seeking innovative financing for
their projects.

e Second, there has been a critical mass of leaders in key positions interested in economic
instruments that can effectively influence decision-making processes at different levels
of government.

e Third, environmental organizations and overseas development organizations have been
active in disseminating experiences and networking among practitioners, making PES
instruments accessible and applicable from one country to another.

At the same time, although boasting a long history of institutional and legal framework for
environmental protection, governments across the region have limited and weak enforcement
capacity. Given this weakness, the conservation movement throughout the region has been
driven to innovate and find alternatives to command and control measures and views economic
incentives (such as PES programs) as a viable alternative to protecting catchment services.
Efforts to control deforestation with outright prohibition have been ineffective. In the 1990s,
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conservationists and other stakeholders interested in protecting forests and the catchment
services they provide instituted voluntary payments to landowners for maintaining forest
stands.

9.7 PIONEER WORK OF PES IN COSTA RICA

Costa Rica, in particular, pioneered the emerging market of PWS in the late 1990s. Since forest
areas were being transformed for cattle-raising, water users—particularly for hydroelectric
generation—were concerned about the effects on their water sources. Thus, the idea arose of
creating an economic incentive to landowners for protecting their forest lands. The Costa Rican
experience catalysed the growth of other private and government driven programs throughout
the region. The Costa Rican government implemented legislation to ensure that the concept of
market incentives to protect the inherent value of natural resources would become part of the
market place. The Law 7575 took into account the value of carbon fixation, hydrological
services, biodiversity protection, and provision of scenic beauty. People were able to receive tax
breaks for protecting services through the new laws. The Private Forestry Project was created,
forming Costa Rica's first project to reward carbon sequestration on private land. The Protected
Areas project created the ability to transfer private land into parkland and to set up an
institution that could manage small and medium-sized forests.

9.7.1 FUNDING STRUCTURES, ECONOMIES OF SCALE, TRANSACTION COSTS

Costa Rica’s PSA program, for example, is financed primarily from government funds, but also
includes payments from service users and international agencies and NGOs. In practically every
case, payments are based implicitly or explicitly on the cost of ES provision, rather than on the
value of the ES. Thus, programs that are nominally paying for multiple ES, such as Costa Rica’s
PSA, do not pay more for similar activities than programs paying for a single ES. Many payments
by individual water users in Costa Rica, for example, are explicitly based on this logic.

It is interesting to note that some government-financed programs are attempting to evolve in
ways that bring them closer to user-financed programs. Costa Rica's PSA is attempting to
develop additional financing sources from individual ES users to complement their public
financing, and are trying to move away from their current one-size-fits all approach to payments
addressing a much more differentiated and targeted approach in which the amount of payment
and the specific land uses being paid are much more closely targeted to local conditions. At the
opposite end of the spectrum, the challenge is to find ways to help create and operate small-
scale user-financed programs in ways that preserves their benefits while also enjoying some of
the economies of scale that larger programs receive.

Meanwhile the costs to enter into contracts are also higher relative to expected returns for
smallholders than they are for large landholders. Such costs may include titling papers and the
need to follow complex procedures, which are the same regardless of the size of the land area
held. In Costa Rica’s PSA program, applicants were previously required to fulfil 11 separate
requirements, including the submission of a management plan prepared by a certified forest
engineer (Pagiola et al. 2004). PES programs can try to minimize transaction costs by taking
measures such as creating systems for collective bargaining and contracting.

Here, a system of collective bargaining has enabled groups of small farmers to join the program
collectively, so that transaction costs are spread over a large group (Pagiola et al. 2004). PES
schemes may make participation requirements more flexible and/or strengthen property rights
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of the poor, possibly as a reward itself. Costa Rica’s PSA program, where land users receive
payments for various specified land uses originally required land titles in order for landholders
to participate. This prevented many poor farmers from participating and this requirement was
later eliminated (WRI 2005). In Costa Rica, PES contracts were found to help increase tenure
security.

Some of the main goals are to create programs for the smaller farmers through advanced
payment for woods, sustainable forest harvesting, reforestation projects, getting farmers the
best prices for their wood, performing environmental education, and helping to develop
property rights of forest workers by registering their properties on the National Property
Register (fundecor.org). Since in this case the PES project sets up systems for those with little
money to get land titles and use natural resources to join the economy in a sustainable manner,
it has proved successful in creating a pathway out of poverty for many individuals (by giving
them property rights). The recipients of the payments are predominantly upstream
landowners, which in 2008, totalled close to 3,799 beneficiaries. These represent payments to
individuals, indigenous groups, rural communities, and in a few cases, protected areas such as
national parks or private reserves. In 2008, the national programmes had 1,103 contracts
signed in Costa Rica.

PES can also create benign incentives. For example, if cutting down forest is an irreversible
decision that extinguishes the option of receiving payments in the future, even non-participants
may retain forests. The existence of the PES program could thus be said to be creating an option
value for the forest. Tattenbach et al. (2006) argue that this effect has been significant in Costa
Rica. It should be noted that not all PES programs require additionally of their participants.
Costa Rica’s PSA, for example, explicitly does not and would in principle pay every landholder
with forest cover if funds were sufficient. It does require that the country has a stable
government to implement these types of plans, but it is an effective way to include natural
resources into the price of markets, giving people incentives to protect their environment.

9.8 PES CASE STUDIES

9.8.1 MALOTI-DRAKENSBURG TRANSFONTIER PROJECT

The Maloti-Drakensberg mountains are one the most significant catchments in South Africa and
with the increasing scarcity of water the effective management of such resources is of
increasing importance (DBSA 2008).

The Maloti Drakensberg Transfontier Conservation and Development Project (MDTP) was a
collaboration between South Africa and Lesotho. The goals of the project were to conserve
biodiversity in Maloti and the Drakensberg Mountains. The project sought to promote several
principles in order to achieve this goal. These included:

e Sustainable resource use
e Sustainable land use
e Development planning

The natural vegetation in this mountainous region is essential to regulating the flow of water
coming out of the areas as well as maintaining the quality of that water (DBSA 2008). The
results of degradation of the vegetation in the region is reduction of flows in the dry season,
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exaggerated flows in the wet season, increased incidence of flooding and erosion and a
reduction in water quality.

The mountainous areas that comprise the Drakensberg and Maloti mountain ranges form the
basis of South Africa’s most significant water catchment area, with over 25% of South Africa’s
water supply originating in that area (Mander 2010).

These water provisioning ecosystems are extremely sensitive and inappropriate development
in the area (excessive livestock grazing, invasive alien species, development for human
settlement, etc.) was having significant adverse effects on the quality and quantity of those
services.

The goal of the project was to restore and ensure the on-going functionality of key ecosystems
that provision fresh water, with the goals being to improve both the quality and quantity of the
water provisioned. The project would achieve this through a number of interventions,
specifically (CAPE 2009):

e Fire Management

e Stock Management

e (rasslands Restoration

e Donga Restoration
The intention of these interventions was to restore basal vegetation cover which would ensure
(CAPE 2009):

e Enhanced biodiversity
¢ Enhanced water flows and quality
e Enhanced carbon sequestration

The benefits that would be realized due to these interventions would be in the form of 16.805
m3 in additional base-flow to the Thukela and Umzimvubu Rivers, and a sediment reduction of
6,176 m3 which would improve storage within water storage (rivers, dams, weirs) within the
system (CAPE 2009).

9.9 BAVIAANSKLOOF-TSITSIKAMMA PES PROJECT

The exploration of the feasibility of a PES program in the Baviaanskloof Reserve was in
response to the recognition of unsustainable land practices on extensively farmed land in the
Baviaanskloof and Tsitsikamma catchment have an adverse effect on the sustainable supply of
ecosystem services.

The extensively farmed land in the upper reaches of these watersheds produce relatively little
returns, and the effects of the degradation of the landscape have serious negative effects on the
veldt itself, the downstream farmers and the water stressed urban areas at the edge of the
catchment on the coast which include Port Elizabeth, Jeffrey’s Bay and Cape St. Francis (Mander
etal. 2010).

The Baviaanskloof, Kouga and Kromme watersheds have a total surface area of 5,600 km2 and
collectively supply some 138 million m3 of water to user. In addition to the provision of fresh
water the spekboom thicket that that is prevalent in large areas of the landscape store
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significant amounts of carbon with high quality thicket storing approximately 100 tons of
carbon more per hectare that degraded areas (Mander et al. 2010).

The current livestock based farming practices currently employed in the region produce
relatively poor returns and the effect on the local veldt is detrimental to the ecosystem services
of freshwater provisioning and carbon sequestration.

The hydrological impacts are of particular concern as the Nelson Mandela Bay Municipality
(NMBM) downstream of the farming areas has a long history of water supply problems and
relies on this catchment as well as several other inter-basin transfers to meet local water needs.

TABLE 9-1. COSTS AND BENEFITS OF THE BAVIAANSKLOOF-TSITSIKAMMA ECOSYSTEM RESTORATION (ANDREW 2010)

Returns to ecosystem
i Y Baseflow Maximisation Revegetation
Services
Amount % Amount %
Above ground carbon / ha R 71.10 50 R 72.85 52
Avoided loss soil carbon/ ha R1.72 1 R1.72 1
Water: Value of sales / ha R 22.93 16 R 22.48 16
Land use change : (Agric., biodiv &
tourism)/ ha R 44.18 31 R 42.80 30
Sediment reduction / ha R1.39 1 R 1.39 1
Total benefits: Rihalyr R 141.32 100 R 141.35 100
Total management cost: R/halyr R 43.20 21 R 35.89 25
Net returns: R/halyr R98.12 69 R 105.46 75

Given the rate of land degradation the farmers are aware that current practices are not
sustainable and are willing to shift to alternative uses for the land.

The combination of water requirements for the NMBM and the desire of local farmers to shift to
more sustainable and profitable land uses provide the motivation for the development of a PES
programme. The farmers are willing sellers and the NMBM represent a willing buyer of
ecosystem services.

The suggested framework for the Baviaanskloof-Tsitsikamma is illustrated below. The primary
intervention in the project revolves around improved veldt management and restoration. This
pertains primarily to restoration of indigenous plant cover and the removal of invasive alien
species of plants.
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FIGURE 9-2. THE SUGGESTED PES FRAMEWORK FOR THE BAVIAANSKLOOF-TSITSIKAMMA WATERSHEDS
(MANDER ET AL. 2010)

The benefits for provisioning of freshwater are increased stream flow yield and an increase in
base flow. An assessment of different scenario options indicates that a realistic expectation of
the interventions would result in an 11 million m3 increase in water yield and a 14 million m3
increase in base flow per annum.

9.10 WORKING FOR WATER PROJECT (WFW)

The government-financed Working for Water (WfW) program in South Africa was initiated in
1995 with the dual purpose of clearing invasive vegetation and facilitating poverty alleviation
through creating employment. Milton et al. (2003) estimated that the program employed 24 000
people in 2000. Here, unemployed workers are hired to clear exotic invasive species, especially
of highly water-consuming trees - primarily on public lands, but also on some private lands.
This improves water availability downstream and protects native biodiversity - two clear
externalities.

The WfW case is a typical example of PES, and resembles more the generic family of
environmental food-for-work programs (Holden et al. 2006), it is actively funding poverty relief
through a government-supported program. WfW effectively acts as a conduit for the provision
of ecosystem services, predominately water supply, through the control of invasive alien plants
and the provision of unskilled job opportunities, using predominantly taxpayers' money.
Whether this is justifiable in terms of the spread of the taxpayers versus the beneficiaries of
clearing is uncertain, although it should be noted that water savings in one area have
geographically widespread ramifications, and biodiversity benefits are also likely to have more
than localized benefits. Though this form of transfer payment does not constitute the creation of
a market for the provision of ecosystem goods and services in the strict sense, it does constitute
a payment for the service delivery.

The WfW program has been hailed as highly successful in terms of its objective of restoring
water supply in alien infested catchments (Macdonald 2004). Hobbs (2004) calls it one of the
most successful integrated land management programmes in the world, referring to the
programme's impacts on biodiversity, water and socio-economic development. Mooney and
Neville (2000) described the program as an outstanding example of dealing with invasive alien
plants in a holistic manner. Woodworth (2006) calls it inspirational in terms of the restoration
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of natural capital. Since its inception, the program has cleared more than one million ha of
invasive alien plants.

Marais and Wannenburgh (2007) estimate that the clearing of invasive alien plants from
riparian areas between 1997 and 2006 increased stream flow by nearly 46 million m3 per
annum. Whereas costs have been very well monitored, progress in terms of restoration of
infested lands has not been tracked in detail until the establishment of GIS-linked monitoring in
2000/01. Based on available data, it has been established that good progress has been made
with certain species, but that some will not be under control within the next 50 years (Marais et
al. 2004).

While many PES programs include the objective of poverty alleviation as a secondary objective,
it is the one of the primary objectives of WfW. Indeed, the continued political support of the
program has hinged on its being primarily a poverty-relief program. The program has created
thousands of jobs, with a strong emphasis on gender equity, and provides considerable benefits
such as skills training and health and HIV/ AIDS awareness programs. It also generates further
income through the development of value adding industries, such as furniture, fuel wood, and
charcoal that use alien vegetation as inputs.

Although the social aspects of WfW tend to be valued more highly than water provision, it is
likely that increasing water scarcity will lead to the water provision aspects being increasingly
demanded by the private sector and water utilities. Indeed, if the program continues to rely
heavily on poverty relief funding, it might find itself having to compete with other poverty relief
programs in the future. It is important to increase payments from service users to secure the
continuation of service delivery. But while WfW usually undertakes periodic follow-up
clearings, it seemingly does not exercise the same continuous control over land access and ES
provision as in all our remaining cases where contracts are with land stewards.

This may especially be a problem on privately owned lands. ES buyers will normally require
that “the seller has legal or de facto control over the habitat’s [or land area’s] fate for the
duration of the contract”(Ferraro 2008). Nevertheless, given the scale of the invasive alien
species problem facing South Africa, and the increasing scientific proof of the benefits (water
delivery and biodiversity protection) provided by clearing action, the WfW-model is likely to be
sustainable and productive over the long term.

9.11 CONDITIONS FOR SUCCESS OF PES
PES schemes succeed only if payments can be sustained over the long-term. Their success
depends on:

e Funding Availability: funding availability - from implementation and operation to the
cost of program maintenance, including continued payments to service providers

¢ Funding Sustainability: Sufficient and sustainable funding is essential

o Sufficient benefits: Benefits must be sufficiently high to cover the costs of service
provision.

¢ Willing Buyer: Some entity must be willing and able to pay for the service (e.g. through
private payments or government funding)
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¢ Willing Seller: Tightly connected to benefit sufficiency and funding availability, for
those receiving the payments, the benefits needs to be sufficiently high to ensure their
on-going participation

e Monitoring and sanctions for non-compliance: To ensure that the on-going viability
of PES agreements

Strengthening of social organizations may be an important component of a successful PES
program. If private costs (including opportunity costs) are greater than private benefits, a
subsidy may be required to create incentives for providing the service. Various economic factors
can influence the success of an ecosystem services approach over time through secondary
impacts that undermine incentives for ecosystem service provision and conservation. Relevant
economic factors include:

e existing or new subsidies or taxes;

e changes in commodity prices, and;

e changes in prices for ecosystem services
An ecosystem services approach is more likely to succeed in a situation where the legal,
institutional, social and economic conditions provide a supportive and appropriate framework.

An ecosystem services approach is more likely to succeed when there are regulatory drivers
that provide a legal framework for ecosystem services. A successful approach relies on:

e Well Defined Property Rights: A system of clear property rights to create incentives
for service provision and make service providers accountable and reduce their risk

e Strong Institutions: Strong institutions are critical for building stakeholder confidence
in an ecosystem services approach and ensuring its long-term viability.

e Field and technical Capacity: Implementing an ecosystem services approach also
requires significant field and technical capacity.

e Community Involvement: Involvement and participation of the community is vital to
the success of a PES scheme. Granting influence in the organizational process is much
more effective than a top-down approach, with failed programs in Bolivia and Brazil
citing ‘inadequate stakeholder participation’ as a barrier to success (Griffiths 2007)

Shifting the approach of PES from a sole focus on providing benefits, and towards the sharing of
power and decisions, has demonstrated far better participatory results than a model in which
the authorities maintain the dominant position of power and dictate the decision making
process (Contreras-Hermosilla & Fay 2005). There should be effective facilitating structures

e contracting, administration
¢ buying and selling services
e enforcement & monitoring
e harmony with other regional and/or local institutions,

In terms of the contextual considerations that contribute towards a successful PES program the
following must be considered:

Sufficient/sustained Demand: There must be high, sustained demand for the service to
generate on-going private and/or public support for the project actions
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Sufficient supply of Ecosystem Service Providers: There must also be a potential source of
supply from service provider(s) that are willing and able to ensure uninterrupted service
provision through feasible changes to land use or management

For a PES program to succeed over the long term, the buyers must be confident of:

Well defined connection between actions and benefits: The landscape management
they pay for will, in fact, lead to either improved or continued service provision. This is
fundamentally a scientific question, requiring a clear understanding of the biophysical
pathway between landscape activity, service provision, and service delivery

Sufficient assessment and monitoring of benefits: The success of a PES scheme
depends critically on the accuracy and cost of such assessments and, by extension, the
creation of assessment methodologies for use in the field. This underscores the
importance of modelling and monitoring.

Stakeholder support / Local coordinator: The support of stakeholders who are
affected by, and directly involved in, an ecosystem services project is a critical factor
influencing the likelihood of success . It is also extremely valuable to have someone
locally who will champion the approach.

Equitable distribution of benefits: The distributional implications of an ecosystem
services approach may affect its political feasibility. For example, a situation where
there are clear winners, particularly among the poor, and where any potential losers can
be compensated, may be more likely to gain public support. Equal power relations
should be enhanced to promote trust and legitimacy among stakeholders. PES schemes
should be complementary to the community’s livelihood.

Assurance to PES Buyers: While an obvious assumption in PES schemes, it is worth
emphasizing that the buyers need assurances that the payments they have made will, in
fact, lead to the service provision they desire.

To gain this assurance (the 5 points above - or which one?) requires both adequate modelling
and monitoring. Effective modelling shows the biophysical pathway of a service provision,
identifying metrics that should be monitored in order to assess service provision such as a
farm’s proximity to a watercourse.

Effective monitoring serves three purposes:

First, it creates a baseline. One cannot determine if there has been a change in service
provision unless a baseline exists. This is a fundamental issue in the “additionality”
debate over the role of forests in carbon markets

Second, monitoring provides the data to assess compliance and service provision once
performance has begun. Monitoring is easier in certain cases than others. PES schemes
based on inputs are easier to monitor than those based on outputs

Thirdly, PES works best when the rules are simple and compliance monitoring
mechanisms remain inexpensive. Yet this may result in less information than buyers
want.

In general, the more accurate the modelling and monitoring, the better buyers understand
whether land use changes will improve service provision but, equally, the more expensive the
transaction. The net result is that it will be easier to develop markets for some services than for
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others for the simple reason that those buying services will be more confident that they are
receiving value for their money. How difficult, for example, is linking the contributions of
individual land management decisions to water quality in a water supplier’s sub catchment?
The success of an ecosystem services approach for water quality depends on the accuracy and
cost of such assessments and, by extension, the creation of assessment methodologies for use in
the field.

9.12 REASONS FOR THE FAILURE OF PES PROGRAMS

Debate about the desirability and conceptual clarity of the PES conservation tool is necessary
since the concept of PES could distract the attention for environmental problems away from the
more complex underlying causes, which generally require broader locally embedded political
action for their solution and not merely market creation.

¢ Political and Economic Factors: Political or economic factors outside the control of the
project frequently contribute to their failure. It would be extremely foolish to neglect the
influence of external forces, global markets, corruption and governance on the ability of
ecosystem service projects to enhance human well-being.

e “Rent Mentality”: Criticism has emerged of the PES concept that it engenders within
communities of the developing poor a counter-productive ‘rent mentality’, where they
lose the drive and initiative to work towards economic development and meaningful
engagement with contemporary society.

Countering this argument is the fact, firstly, that ‘conservation concessions’ are
comparatively modest and involve relatively long time-frames, being less likely to
promote a lethargic mentality by creating quick and easy money. Secondly, concern
about rent-seeking behaviour is probably misdirected at PES schemes, and should
rather focus on circumstances where communities are granted much higher revenues
from oil and mineral operations (Wunder 2006: 29).

Here, we describe two examples of projects that have failed on both environmental and poverty
alleviation fronts.

9.12.1 CASE 1: WEST AFRICA PILOT COMMUNITY BASED NATURAL RESOURCES AND
WILDLIFE MANAGEMENT PROJECT

The West Africa Pilot Community based Natural Resources and Wildlife Management Project
sought “a common solution to both development and conservation concerns by involving local
communities in the sustainable, profitable exploitation of wild resources and assisting them to
manage their wild land areas for their own economic benefit and for the benefit of biodiversity.”
This, however, is an example of an effort that failed to achieve both its biodiversity and
development goals. Supported by the World Bank and initiated in 1995, the project faced many
difficulties including an initially very low level of training among villagers, a deeply rooted
mistrust of central government within local governing bodies, and the resumption in 2004 of
civil conflict in one of the participating nations, Cote D’Ivoire. The project’s anti-poaching
program failed because of the lack of a legal basis for villagers to apprehend poachers;
insufficient investment in high-quality weapons, which put village teams at a major
disadvantage in conflicts with poachers; and insufficient investment in a communications
infrastructure, which caused slow response times. Moreover, weak and incomplete
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implementation of ecological and sociological monitoring made it impossible to assess what was
working or not working. In the end, there was no compelling evidence that the wildlife or the
local villages had benefited from the project, and there was anecdotal evidence that poaching
and livestock encroachment had resumed in wildlife zones.

9.12.2 CASE 2: ECUADOR HIGH ALTITUDE TREE PLANTATIONS PROJECT

While some experiences were positive, there are several examples of projects that were
unsuccessful or generated negative impacts on local communities. One initiative aimed at
indigenous and peasant communities in high-altitude country in Ecuador was reported to
effectively hold the ‘beneficiaries’ hostage to the project: the payment received was insufficient
to cover the expenses incurred by the communities establishing tree plantations for carbon
sequestration, let alone to reward them for their services. In some cases they did not have the
capacity, nor any training, to independently carry out certain activities and were forced to rely
upon hiring external actors (Granda 2005). The Proambiente program in Brazil’'s Amazon
rainforest has had ‘mixed results’ after four years, and highlighted the importance of:

e Monitoring
e (Quantification
e (Certification of services
...to guarantee financial reward - the concept of PES becomes very weak if it relies upon:

e trust,
e goodwill and;

e an opaque benevolent sense of appreciation for a community’s activities (Hall
2008).

9.13 IMPLICATIONS FOR CATCHMENT MANAGEMENT AGENCIES

Where hydrological functioning can be sold as the 'umbrella service', the future potential for
successful implementation of PES has been significantly enhanced by the institutional
arrangements that have been established under the National Water Act (Act 36 of 1998, DWAF,
1998).

According to the Act, the CMAs that will be established will effectively 'own' the water and
finance catchment management through the sale of water rights. The CMAs will have the
incentive to invest in catchment conservation by means of payments to landowners and
managers, as well as through management agents such as WfW, as this will yield benefits in
terms of more water available to sell. Thus, in addition to the creation of WfW, the legislated
requirement to establish CMAs has effectively also paved the way for a very effective
institutional arrangement to facilitate water-related PES in South Africa. As the role of
Catchment Management Agencies (CMAs) increases, the incentives to enter into such voluntary
arrangements with WfW and similar service providers are likely to increase. CMA will in future
manage the expenditure with respect to water resources management. These agencies will each
have a governing board, which will take the decisions and an executive structure, which will do
the work.

The CMAs have the necessary mandate and functional structure to undertake specialized water
resources management programs. PES programs fall under the umbrella of services that CMA
could potentially enable and carry out. Essentially CMAs are positioned as stakeholder
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management and resource use coordinators, that are envisioned to have necessary capacity to
manage, monitor and enforce the financial transactions and stakeholder agreements that will
comprise these programs.

CMA embodies the principle of decentralized management and co-operative governance. Proper
functioning of the CMAs is dependent on its ability to forge co-operative governance
relationships with all relevant stakeholders, and particularly around environmental
management, spatial (land-use) planning and management, infrastructure development and
service provision. This necessitates good relationships particularly with:

e local authorities / local government

e water sector institutions

e water services institutions

e user groups represented by Water User Associations; and

e Provincial government departments involved in implementing these functions.
The development of the Catchment Management Strategies and their implementation will
indicate who needs to be involved. The focus of these co-operative relations should be primarily
on the alignment of policies, programs, and procedures, with the aim to improving the efficiency
and consistency of implementation and optimizing the use of resources.

9.13.1 WHAT ROLE DO CMAS PLAY IN MANAGING PES SYSTEMS

CMAs have an institutional framework composed of key stakeholders who prioritize the use of
payments that, at least in part, go towards conservation management of the watershed and
biodiversity protection. They allow downstream water users (service buyers) to finance
upstream provision of a clean, regular supply of water. In all these cases the services originate
within natural ecosystems (e.g. public protected areas) but it is the land management and land
use by the human communities living on private, public and communal lands in the watershed
that determine service delivery; these communities are the key service providers. Water users
(e.g. utilities, municipalities and industries) contribute to the fund. Each CMA has its own
location dependent objectives and goals but in general they invest in conserving watersheds to
improve or maintain water quality for downstream users, maintain regular flows of water
throughout the year and maintain or enhance natural ecosystems. CMAs can be utilized at
various stages, from facilitating stakeholder dialogue to program administration support. At the
dialogue stage, they can identify which environmental services buyers expect and then
negotiate the prices for trading these services. At the program design stage they can conduct
feasibility studies, design mechanisms for payments, develop management plans, establish
monitoring systems and ensure the delivery of services. At the support stage, intermediaries can
design technical, social and institutional land-management instruments for both providers and
buyers. Finally, at the administration stage, they can draw up contracts, manage funds,
coordinate monitoring and oversee technical issues that arise (Porras et al. 2008).

Invasions by introduced alien plant species alter ecosystems often reduce supplies of valuable
ecosystem goods and services and imposing substantial costs on South Africa’s economy.
Reversing these losses by removing alien plants imposes further costs because clearing and
control operations are expensive. However, the high costs can be offset by the benefits of
creating employment opportunities through such operations and the livelihood benefits that
can be derived from the cleared land. Based on these existing structures, a future model for
water-related PES in which the CMAs are the direct buyers of hydrological services, via a type of
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PES facilitation agency that brokers deals, and monitors service delivery. The service providers
might be predominantly nature-oriented poverty-relief programmes such as WfW, but could
also include landowners and conservation agencies directly. Under this type of set-up, there is
no need to impose specifically labelled levies to be paid by water consumers for catchment
conservation, although the costs borne by the CMAs would be passed on to these consumers. A
further advantage of such a system is the fact that water price increases could be designed in
such a way as to achieve water demand management in addition to the conservation of
catchment areas. Although well-funded through the tax base and compulsory charges, voluntary
private initiatives have also been undertaken to boost the funding to WfW. This is not only
testament to the fact that the resultant restoration of water services makes financing WfW
worthwhile, but also that there is a potentially large voluntary market for these services. The
fact that delivery of these services is labour intensive and provides opportunities for poverty
relief makes it even more attractive.

9.13.2 SPECIFIC CMA FUNCTIONS PERTAINING TO PES PROGRAMS

The specific function of the CMA that would pertain to undertaking a PES program is outlined in
the table below. The table highlights the essential functions that would be required to effectively
managing a PES program.

TABLE 9-2. CMA FUCNTIONS THAT PERTAIN TO THE IMPLEMENTATION AND MANAGEMENT OF PES PROGRAMS, MODIFIED
FROM WRC REPORT 1433/1/06 (MAZIBUKO AND PEGRAM 2006)

Functional area Sub-functions and activities

Develop policy and strategy Determination of resource directed measures
Reconciliation of water availability and requirements
Financial and business planning for the CMA

Support institutions Coordination of the activities and relationships of stakeholder in a PES Program
Acting to facilitate participation and cooperation between stakeholders

Assisting in creating capacity in WUAs and WMIs

Assisting in monitoring of PES program participants and enforcing agreement where
in instances of defaulting

Working to resolve stakeholder conflicts

Support of organisations that could foreseeably assume a management role of a PES
program (i.e. privatisation of the program)

Ensuring appropriate stakeholder participation in these bodies

Regulate water use Maintaining a registry of stakeholders for a PES program

Set criteria for participation in a given PES program

Collection of payments for ecosystem service buyers

Monitoring ecosystem promoting inputs of ecosystem service sellers
Ensuring compliance of stakeholders involved (including enforcement)
Negotiation of co-regulation and cooperative agreements

Implement physical interventions | Implementation of the PES Programs
Development of the specific inputs required for participation of ecosystems services
sellers

Manage information Monitoring water resources (collect, source and capture data) affected by PES
programs

Development and maintenance of databases to track stakeholder contributions
Development and maintenance of information management/evaluation systems
Conducting research on water resources

Performance of needs assessments and water resource problem identifications
Communication with stakeholders and collection of anecdotal information

Audit WRM Development and maintenance of indicators for auditing PES programs
Performance of financial and organisational audits of PES programs
Performance of functional performance audits

Performance of water resources audits against specified objectives
Proposition and facilitation of corrective action
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10IN-KIND CONTRIBUTIONS

The water pricing strategy (DWA 2005) envisages that a CMA may fund its activities through any
lawful source in addition to water user charges and parliamentary appropriations, which may include
donor support or sponsorship.

In-kind contributions are not explicitly income; rather, it includes goods or services donated to the
CMA instead of money. Thus in-kind contributions would reduce the expenditure and therefore the
required income of the CMA. ltis likely that in-kind contributions could be made in the form of
services that replaces salary costs and goods that replaces CMA expenses to some extent.

The prioritization of CMA establishment and development, and the corresponding efforts to
establish primary sources of revenue have meant that in-kind contributions have as yet not been
considered in earnest. However, as a proactive measure to identify additional sources of CMA
revenue move forward, in-kind contributions have been brought to light as an option augment
current capacity.

Various economic sectors, public and private, have some form of water related responsibility built
into their organizational mandates. Their efforts are not borne out of curiosity or benevolence but
rather out of the realization that related matters are an integral part of the endeavors of all their
organizations.

These originations stand to benefit from one another, through collaboration and common interest.
Their efforts relate to

e sharing of capacity,
e development of critical mass,
e creation of economies of scale,

Examples of organizations that could potentially contribute, and the motivating factors for their
contributions include:

Banking Sector: Loan sureties are tied to the value of the land. Water entitlement can play a key role
in this regard.

Organized Agriculture: Climatic information systems improvements; drought responses; flood
responses

Other Industries: Organizations may view contributions to the CMAs finances and its workings as
part of their contributions towards their social responsibility. Wise environmental stewardship is an
international marketing imperative for many industries.

Integrated Development Plans (IDPs): Local governments need water resources components to be
detailed in their IDP’s. Local governments have a critical responsibility and will form a useful core for
these integrated activities.

Health Sector: Water related health issues are of key concern to this sector.
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Mining sector: Water remains a significant constrain to the development and on-going performance
of this sector.

Argument for Leveraging Sector Support

The water resources of South Africa, its rivers, streams, lakes and springs run the risk of being
subject to pollution due to the fact that these resources are held in common by society. No single
private individual or institution holds a financial incentive to maintain the quality and condition of
these water resources.

The rhetoric holds that users maintain the property they own. Users will maintain property they
control and for which they are able to control access to the benefits derived from the maintenance
of said property.

Commonly held goods such as air, water and certain land resources are freely available. A specific
sub-category of these “freely available” goods are termed “common-pool resources”. Common pool
resources are comparable to public goods, but differ in that they are subtractable, and are
vulnerable to overuse. Ostrom and Elinor (1990) state that common-pool resources are typically
defined by stock and flow components. They consist of a core resource (e.g. water), which defines
the stock variable, while providing a limited quantity of extractable fringe units which define the
flow variable. It is necessary to protect the core resource in order to allow for its on-going
exploitation whilst the fringe units may be consumed.

If users invest in the maintenance of such a resource then the benefits are enjoyed by the larger
group of consumers who have access to the resources. The primary argument relies on the notion of
incentives.

The traditional economic argument states that there is no incentive for any individual consumers to
incur the internal cost associated with reducing or eliminating pollution/resource degradation when
those costs can be transferred externally to society (McConnel and Brue 2005). However the
argument falls short on two avenues:

e  Firstly, in the sense that organizations benefit indirectly from the protection of the resource,
through the “moral” position that it affords them. In a social age where consumers are
increasingly aware of the impact of industry on the environment, preference is given to
those companies/organization demonstrate a degree of social/environmental responsibility.
These efforts can be leverages as a significant marketing/PR resource.

e Secondly, many of these organizations possess significant influence which is enabled
through their critical economic mass, and their “trickle down” dependence of various sub-
sectors on these big players. The mining sector, for instance, is critically dependent on water
resources, and faces enormous risks in complying with environmental regulations and
requirements. The sector however, is in a position to influence the behavior of the many
sub-sectors of the economy that form part of the mining value chain. They are in a position
to influence the behavior of a large sub-sector of users.
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What constitutes an in-kind contribution?

In economics and finance, in kind refers to goods, services, and transactions not involving money or
not measured in monetary terms. For example:

e Payment in kind, or barter: exchange of goods or services for other goods or services with no
medium of exchange

In this context, an in-kind contribution must also meet the requirement of reducing the expenditure
and therefore required income of the CMA. To state specifically, for the contribution to qualify as an
in-kind contribution in the context of this discussion, it must directly reduce the expenditure of the
CMA and support the CMA in fulfilling its mandated functions. Such a contribution must directly
reduce CMA expenses.

Table 10-3 on the proceeding page provides illustrations of contributions in-kind as received by the
Inkomati Catchment Management (INCMA).
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11PoLICY BRIEF AND STUDY RECOMMENDATIONS

11.1 RAwW WATER USE CHARGES

The current raw water use charge structure in South Africa does not reflect the full anticipated cost
of water resource management as detailed by the National Water Act (1998), the Water Services Act
(1997) and the Raw Water Pricing Strategy (2007).

In the 2010/11 financial year, expenditure on water resource management activities was R250
million with the DWA having budgeted R350 million for that financial year. The budget allocated by
the DWA for water resource management in the 2011/12 financial year was R450 million.

A budget of R214 million per annum would be required to fully account for the cost of establishing
the CMAs (Phase 1 and 2 of CMA development). At this tariff level, assuming zero grant funding from
DWA, average charge would be 1.51 cents/m>. However, by phase 6, which is the fully matured
stage of CMA development, these water resource charges would have to be increased by an average
of 270% across all WMAs to generate sufficient revenue to fully account for the cost of operating the
CMAs. At this tariff level, the average charge would be 5.84 cents/m?® and would generate revenue of
approximately R828 million.

Recommendation

Current budget allocations by DWA for water resource management re adequate to establish the
initial development phases of the 9 CMA. However, CMAs should progressively endeavor toward
increasing raw water use charges to meet the increasing budgetary requirements as the CMA
matures toward full capacity.

11.2RING-FENCING EXPENDITURE ON WATER RESOURCES MANAGEMENT
Statement of the problem

It is difficult to ring-fence expenditure by DWA regional offices on water management activities in
WMAs where no CMA currently exists. As a result it is difficult to estimate the portion of the current
DWA budget which would and should be reassigned to the future CMAs

One of the six DWA program is “Water Sector Management” which currently has an allocated
budget of R618 million. However, there are additional water resources management activities which
fall under the other five DWA programs which will also need to be transferred to the new CMAs. The
cost of current management activities could then be contrasted with the cost estimates for
operating CMAs.
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Recommendation

Water resource management activities currently assigned to the DWA regional offices need to be
itemized in detail and ring-fenced to make it possible to determine the current expenditure on water
resources management, and to ascertain which specific areas of functionality and budget will be
handed over to the CMAs

11.3 DEVELOP A HANDOVER SCHEDULE
Statement of the problem

The slow delegation of functions, with the associated authority, responsibility and delays in the
transfer of funds, has impeded the effective establishment and functioning of Catchment
Management Agencies (CMAs).

At present the responsibility of water resources management is assigned to the DWA regional
offices. Over the short to medium term the intention is to shift that responsibility from the regional
offices to the CMAs as they come online and mature towards full functionality.

The CMAs will first need to be established before responsibility for water resources management
activities can be assumed from the DWA regional offices.

Recommendation

A handover schedule needs to be developed to determine an order of priority for water resource
management activities to be transferred to the CMAs. The handover schedule will act as a guideline
to assist in the developmental pathway for CMAs.

11.4 ASSES PRIORITY CMA FUNCTIONS THROUGH COST BENEFIT ANALYSIS
Statement of the problem

South Africa is a developing state with a long list of high priority development objectives. State
departments compete for a limited pool of available revenue with which they fund their
development initiatives. The demand for this revenue greatly exceeds the available supply.

South Africa, in its current and foreseeable medium term economic position does not have sufficient
revenue available to fund all of its development objectives concurrently. This position holds true for
water resource management and the current quantity of funds available to establish and develop
CMA:s.

The capacity of CMAs will have to be incrementally developed, with essential, higher order functions
taking priority. Functionality can be augmented as additional funding sources are secured by the
CMA.
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Recommendation

A cost benefit analysis of the various CMA functions needs to be undertaken to identify which
specific functions will yield the greatest benefit for the given level of expenditure. Development of
these “high benefit” functions should be given priority as CMAs are established and developed.

11.5 CMA BUDGETS SHOULD BE SET RELATIVE TO EXPECTED REVENUE
Statement of the problem

A relatively modest percentage of the water resource management charges due to water
management authorities are currently being collected. The setting of budgets for water resource
management does not currently take this level of revenue recovery into account.

The disconnect between the setting of water resource management budgets and the recovery of
water resource management charges disables the motive for increased recovery of revenue.

The CMAs will be responsible for collecting their own water resource management charges. Setting
operating budgets relative to the expected recovery of charges will incentivize CMAs to increase
their levels of recovery whilst simultaneously forcing them to prioritize those activities which will
support the generation/recovery of this revenue. Budgets may then be augmented as recovery
increases.

Recommendation

CMAs should set their budgets according the level of revenue that they can reasonably expect to
collect from their users. Budgets for water resource management by CMAs can then be augmented
as the amount of revenue collected if improves.

11.6 CMAS SHOULD HAVE ACCESS TO A WARMS TERMINAL AND HAVE THE AUTHORITY

TO UPDATE THE DATABASE
Statement of the problem

Access to, and management of, the WARMS database if currently managed at a national level, whilst
the management of water resource users, charges, and revenue collection is in the process of being
delegated to a catchment level through the CMAs.

The activity of water resource user data is fundamentally related to efforts to improve the recovery
of water resource management charges and to the management of water resource allocations to
those users.
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Having access to accurate data would be supportive of efforts related to the collection/recovery of
water resource management charges. Thus CMAs would be intrinsically motivated maintain accurate
and up-to-date data in the WARMS database.

Recommendation

The agencies responsible for water resource management and the management of registered water
resource users should also be empowered to manage and maintain the database being used to the
database that is being used to track this information.

CMAs should thus have access to a WARMS terminal and should be granted access to the database
for the purpose of managing data related to water resource users and the corresponding allocations.

11.7 ESTABLISH A CONTRACTUAL OBLIGATION BETWEEN WATER RESOURCE USERS AND

THEIR CORRESPONDING CMA
Statement of the problem

At present, water resource users are charged for water resource management, with the pool water
resource management activities being broadly defined by the mandated functions for CMAs and
other active water resource management authorities. The nature of this arrangement generates
uncertainty in water resource users, in terms of what specific water resource management

The nature of this relationship between users and management authorities allows for a great deal of
uncertainty in terms of the services water resource users may expect to receive and in terms of the
services the management authority in question is expected to deliver.

By establishing a contractual, charge to service specific agreement, between the management
authority (CMAs in this instance) and the user, the following can be achieved:

1. The water resource users will have clarity regarding the services they are being charged for
and whether or not those services are being delivered.

2. Water management authorities will have clarity around which services water resource users
are specifically paying for, allowing them to prioritize the services that they are providing.

Recommendation

A contractual obligation should be established between water resource users and the CMA. The
contract should clearly define services offered/rendered and the corresponding charges related
thereto.
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12 GUIDELINES FOR SETTING TARIFFS FOR CMAS

12.1 WHO ARE THE GUIDELINES INTENDED FOR?
These guidelines are intended for specifically for Catchment Management Agencies (CMAs) with the
purpose of setting appropriate water resource management tariffs.

Water resource management tariffs are intended to cover the costs of water resource management
activities. These are activities that protect, allocate, conserve, manage and control the water
resources and manage water quality located within Water Management Areas (WMAs) (DWA 2007).

12.2 THE PROBLEM
South Africa comprises 19 Water Management Areas (WMAs), all of which are ultimately to be
managed by 9 Catchment Management Agencies (CMAs).

The Catchment Management Agency (CMA) is directed, through the National Water Act (Act No 36
of 1998) to collaboratively protect, allocate, conserve, manage and control water resources
distributed across the specific Water Management Area (WMA). However, in order to finance these
activities, the CMA needs a strategy for generating income, which will be used to cover various costs
including the functioning of the CMA.

A catchment management agency may be funded by the state from water use charges made in its
water management area or from other funding sources. The NWA envisages the funding sources of
catchment management agencies to include money appropriated by Parliament; water use charges;
and money obtained from any other lawful source for the purpose of exercising its powers and
carrying out its duties in terms of this Act.

To date DWA have developed water resource management (WRM) tariffs guidelines, as set out in
the DWA Water Pricing Strategy 2007, in the absence of knowledge of the actual costs of CMA
operations. Since 2007, two CMAs have been established. Analysis of the actual operations of these
CMAs, conducted and reported on in Deliverable 6 (Draft Final Report), showed a 270% under-
recovery in water resource management costs. By implication this means that catchment
management activities are under-funded or subsidized.

In addition, analyses by National Treasury (Eberhard 2003) have highlighted several weaknesses
w.r.t. setting of WRM tariffs:

e  Where CMAs are in place, DWA holds regulatory responsibility in this case regulating charges
set by the CMAs. The regulatory approach is an informal one and it follows that the
incentives for efficient pricing are likely to be weak. However, the water resource
management activity typically represents a small component of the full water cost chain and
the associated charge is a correspondingly small proportion of the end-price.

e Individual water charges vary widely across South Africa. Due to the large number of links in
the water supply chain that are regulated in different ways and by different entities, final
charges are unlikely to be cost reflective.
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e Regulatory incentives for cost reductions and for efficient prices are weak at all levels of the
activity chain. The absence of an independent regulator is problematic with highly opaque
regulatory relationships currently in place.

e Efficient regulation and any reliable assessment of pricing efficiency likely to depend above
all on ring-fencing of water operations at local authority level from other local authority
activities so that better information can be made available

This report reviews the Raw Water Pricing Strategy (2007) and proposes potential enhancements to

the existing guideline.

12.3 PRINCIPLES, ATTRIBUTES OF AND BEST PRACTICES FOR SETTING EFFECTIVE WATER
TARIFFS

12.3.1 PRINCIPLES OF EFFECTIVE WATER TARIFFS

The DWA Water Pricing Strategy is based on several four key principles, which broadly guides the
setting of WRM Tariffs.

Social Equity, which is focused on redressing the imbalances of the past with respect to:

e Inequitable access to basic water services at affordable tariffs within municipal areas, by
facilitating a conditional subsidy on raw water cost where stepped tariffs are introduced,;
and

e Inequitable access to water for productive use purposes by subsidising tariffs for emerging
farmers for a limited time period.

Ecological Sustainability, which requires:

e Safeguarding the ecological reserve;

e The ecological management of the catchment;
e Water quality protection; and

e Water conservation and demand management;

Financial Sustainability aimed at generating adequate revenue for funding the cost related to:

e The management of water resources; and
e The operation, maintenance and refurbishment of existing schemes.

Economic Efficiency, which aims to:

e Promote the efficient allocation and beneficial use of water: water should be priced at its
opportunity cost; and
e Provide for administrative as well as market-related measures to achieve this goal.

12.3.2 ATTRIBUTES OF EFFECTIVE WATER TARIFFS
What constitutes effective water tariffs?

The United Nations Development Programme (UNDP) proposes 8 attributes for setting of effective
water tariffs. These attributes include that the tariffs should:
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e Be simple and easy for customers to understand

e Produce a revenue stream sufficient to covers the cost of providing service

e Provide a steady revenue stream that can be relied upon to cover cash flow requirements
e Where applicable, discourage inefficient use of resources, including water resources

e Support investments and operations that provide high quality service to its customers

e Support investments and operations that protect the environment

e Be affordable to customers

o  Where applicable, reflect the different costs of providing service to different customers.

These attributes are also relevant for tariff setting for CMAs. It has to be noted however that the
relative importance and priority of the attributes may vary from CMA to CMA.

12.3.3BEST PRACTICES FOR SETTING EFFECTIVE WATER TARIFFS
The UNDP also proposes eight sets of best practices for setting effective water tariffs. These are
summarized in Table 12-1 below.

TABLE 12-1. BEST PRACTICES FOR SETTING WATER TARIFFS (ADAPTED FROM UNDP 2006, EBERHARD
2003, WPP 2010, WRC 2000)

Best practice Notes
Develop and maintain accurate and Acquire and maintain good customer records.
extensive accounts and records Cost or expenditure records should be linked to tasks and activities.

Establish and keep good capital accounts
Develop and maintain performance indices

Meter and measure water flows and | Measure water network flows

quality Meter/measure final users
Monitor water quality
Establish cost-based tariffs Establish full cost tariffs including proper account of depreciation
Establish cost-reflective tariffs
Set tariffs with both variable and These provides management options for CMAs to reduce, where
fixed charge components possible, the complexity of WRM tariffs
Beware of, and limit, the tariff Develop suitable subsidy policies (there is no “best practice” level of
burden on customers affordable tariff)

Develop long term service agreements with key customers
Implement ring-fenced budgets

Provide incentives for good Award contracts for system management on a competitive basis.
management Provide pay bonuses CMA staff when performance targets are met.
Provide incentives from the central government to the CMA for taking
the lead in improving water quality and/or reducing pollution or other
externalities.

Develop and annual tariff review Assess the achievement of performance indices
mechanism Adjust annual tariffs as required
Public Information Programs Publish and regularly remind customers of the water and wastewater

tariff schedule.
Describe to customers policies that govern calculation of tariffs and
Commission an external, performance audit.
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12.5 NORM AND STANDARDS FOR SETTING WATER TARIFFS

10. (1) The Minister may, with the concurrence of the Minister of Finance, from time to time
prescribe norms and standards in respect of tariffs for water services.

(2) These norms and standards may-
(a) differentiate on an equitable basis between-
(i) different users of water services;
(ii) different types of water services; and
(iii) different geographic areas, taking into account, among other factors, the socio-
economic and physical attributes of each area;
(b) place limitations on surplus or profit;
(c) place limitations on the use of income generated by the recovery of charges; and
(d) provide for tariffs to be used to promote or achieve water conservation.
(3) In prescribing the norms and standards, the Minister must consider, among other factors
(a) any national standards prescribed by him or her;
(b) social equity;
(c) the financial sustainability of the water services in the geographic area in question;
(d) the recovery of costs reasonably associated with providing the water services;
(e) the redemption period of any loans for the provision of water services;
(f) the need for a return on capital invested for the provision of water services; and
(g) the need to provide for drought and excess water availability.

(4) No water services institution may use a tariff which is substantially different from any
prescribed norms and standards.
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19 APPENDIX G: COST OF WATER MANAGEMENT IN WESTERN
AUSTRALIA

In order to assess that scale and proportions of a hypothetical CMA cost estimation it is
essential that an equivalent be assessed in terms of its own scale and proportions. The
Government of Western Australia’s Department of Water is just such an organization that
can provide some insight into what a fully functional CMAs network will look like and
cost.

Australia and South Africa are very different nations in term of per capita income and
general economic wellbeing, yet they are remarkably comparable in term of their
available water resources, water scarcity and the predominance of certain sectors within
the water economy. It is upon these similarities that the comparison is drawn between
Australia and South Africa.

19.1 FUNCTIONS OF THE DOW

The Government of Western Australia’s Department of Water is the organization charged with
the management of Western Australia’s water resources. The mandate of the DoW may be
described as follows:

¢ Integrate water planning and land-use planning

e Protect and improve water resources

e  Work with industry, government and the community to find solutions for better water
use

e Assess and advise on water availability

e Provide easy to find information

e Encourage water conservation

e Promote use of alternative water sources

e Lead policy development

(DoW. 2011)

A fully illustrated diagram of the DoW organizational structure and functional components may
be viewed on page 144.

Based off of this description of the DoW mandate, it is clear that the specific functions of the
DoW are comparable to the functions of the CMA system. Chapter 3.2 elaborates further.

19.2 CoMPARISON OF Dow AND CMA FUNCTIONS

Chapter 4 deals with the specific functions of CMAs. The NWA envisages CMA to perform five
initial functions; other functions that may be designated by the Department of Water Affairs
(DWA) and yet other functions incidental to any of its functions, which fall outside its water
management area. These five functions are listed in the Table 19-1 below.
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TABLE 19-1. INITIAL FUNCTIONS OF THE CMA AS DEFINED BY THE NWA

Functional area Initial functions

Investigate and advise interested 1. On water resource protection, use, development, conservation,
persons management and control

Develop policy and strategy 2. Develop a catchment management strategy (CMS)

Co-ordination 3. Of the related activities of water users and of the water management

institutions within its water management area

4. Of CMS implementation with the implementation of any applicable
development plan established in terms of the Water Services Act,
1997 (Act No. 108 of 1997)

Promote community participation 5. Inthe protection, use, development, conservation, management and
control of the water resources in its water management area

Each of the five functions listed in Table 19-1 has a comparable equivalent listed in chapter 3.1.
If we discuss the secondary functions of CMAs the similarity becomes even more apparent. The
secondary CMA functions are:

e Support institutions

e Regulate water use

e [mplement physical interventions
e Manage information

¢ Audit water resource management

For all intents and purposes it is feasible to compare the DoW in Australia with the CMA system
in South Africa and call them equivalents.

19.3 COMPARISON OF RAW WATER USAGE SECTORS BETWEEN SOUTH AFRICA AND

AUSTRALIA

In the 2010/2010 financial year Australia consumed a total of 13.476 million m3 of raw water.
This water was used various sectors according to the proportion illustrated in Figure 19-2
shown below.

TABLE 19-2. WATER CONSULTPTION IN AUSTRALIA, BY SECTOR

Water Consumption per Sector, Australia 2011/12
ML %
Agriculture, forestry and fishing 7,187,433 53.3
Mining 489,313 3.6
Manufacturing 658,312 49
Electricity, gas, water and waste services 2,199,020 16.3
Other industries 1,074,695 8.0
Household 1,867,621 13.9
Total 13,476,395 100.0
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Water Consumption per Sector, Australia 2011/12

® Agriculture, forestry and
fishing

B Mining

B Manufacturing

M Electricity, gas, water and
waste services

® Other industries

® Household

FIGURE 19-1. RAW WATER USAGE SECTORS OF AUSTRALIA

Agriculture and irrigation currently consume 38%. Public water supplies make up 20% of raw
water usage. Mining is a significant water consumer accounting for 27% of raw water
requirements while commercial, industrial and power generation account for 10% collectively.

South Africa consumed approximately 14.041 million m3 of water in 2011. Figure 19-2 shown
below details raw water usage according to sector for South Africa. At 60% of raw water usage,
irrigation accounts for a considerably larger portion of raw water consumption than in
Australia. Though, on the other hand, Australia allocates a far larger portion of its raw water
towards mining related activities; 6% for South Africa compared to 27% in Australia.

2%

M Irrigation
B Urban

® Rural

B Mining
m Power

m Afforestation

FIGURE 19-2. RAW WATER USAGE SECTORS OF SOUTH AFRICA

South Africa allocates a larger proportion of its raw water towards public consumption (29%;
Urban + Rural) than Australia. Though, with a population of 23 million people compared with
South Africa’s 49 million, Australia still has a relatively higher per capita water allocation.
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20APPENDIX H: PES CASE STUDIES

20.1 NamiBiA CBNRM

Namibia's community-based natural resources management (CBNRM) program effectively
operates as one large-scale PES program, making it one of the world's longest-standing
schemes. Namibia provides a powerful example of poor people investing in and protecting their
environment. The policy that emerged from this process has become known as one of the most
innovative approaches to CBNRM in Africa. The result is environmental protection and
expanding opportunities for entrepreneurship and economic development. Government policies
provide incentives to conserve environmental resources; these policies create a pathway
towards economic development and natural resource conservation. There is visible evidence of
this beneficial relationship in Namibia. More than 60 communities now participate, supporting
31 conservancies that cover some 70,000 km2, or 17% of Namibia’s land area.

The major vehicle through which rights could be delivered was legislation tabled in 1996. This
allowed for the formation of communal area conservancies and paved the way for a new era of
conservation and natural resource management in Namibia. The Namibian government’s policy
of devolving wildlife management rights to local communities has created a new class of
property rights. These property rights give local people incentives to develop businesses and
pursue entrepreneurial opportunities, producing multiple benefits for local communities, such
as jobs and training. As the movement grew, more and more communities took advantage of the
new opportunities for natural resource management. Several new organizations, including
those that had previously worked in sectors other than wildlife towards rural empowerment,
joined forces to assist communities to organize themselves into conservancies. Enrollment in
the program gives communities rights, for the first time, to recreational hunting and revenues
from game products and tourism.

Most of the requirements for a PES program are present in Namibia's CBNRM program. This
project has been a success on both social and ecological fronts. Many of the conservancies are on
lands that now act as corridors between protected areas. Wildlife populations have increased
dramatically on conservancy lands. Namibia now houses the world’s largest free-roaming black
rhino population and game species such as elephants, zebra, oryx, and springbok have increased
600% in some places. For the first time in 30 years, seasonal migrations have resumed between
Botswana and Namibia. The program was a major development success, with local incomes
increased by a total of $2.5 million in 2004 and Namibia’s net national income up by $9.6
million. Overall, 3,250 part-time and 547 fulltime jobs were created, and the fact that the
majority of these jobs were obtained by women meant that gender equity was substantially
improved.

Notwithstanding the increases in wildlife populations and financial benefits that have been
associated with the program, a major challenge going forward revolves around diversifying the
number of services produced. If property owners can personally benefit from the effective use
and maintenance of property, they are more likely to expend resources identifying valuable
ways to use and conserve property. Broadly speaking, conservancies face issues in the areas of
legal and regulatory uncertainty, capacity and governance, and human/wildlife conflict. While it
is among the best examples of CBNRM in Africa, the Namibia program has some weaknesses.
These include lack of legal right for conservancies to exclude unwanted/harmful outsiders, a
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confused process for resolving conflicting land use claims and an institutional environment that
imposes unnecessary costs on entrepreneurs and small businesses. Political stability gives
conservancies the freedom to develop in a less stressful environment. This stability, combined
with the willingness of the Namibian government to allow conservancy development to be
locally driven, contrasts with what has happened to the CAMPFIRE program in Zimbabwe.
Namibia's CBNRM program has much to contribute to the design of large-scale PES schemes.
Alternatives to a community-owned enterprise would, therefore, have to clearly demonstrate
their means of generating income for the conservancy while involving the community.

20.2 ZIMBABWE CAMPFIRE

In Zimbabwe, the national government devolved the rights to manage wildlife to rural district
councils (RDCs), already existing political units. The idea was that RDCs would then devolve
their powers to manage natural resources to local communities. RDCs are granted the authority
to market wildlife on behalf of the people living in their area. Concessions to hunt or photograph
wildlife are sold to safari operators who, in turn, market these to mainly foreign sport hunters
or eco-tourists. The RDC passes on to communities 50 percent of the revenues and other
benefits received from the sale of concessions. It keeps the balance to fund wildlife management
and its own activities. CAMPFIRE is an entrepreneurial approach to development based on
wildlife management using market forces to achieve economic, ecological, and social
sustainability. Potentially, it can satisfy many of the material needs of rural people without
depleting wildlife populations or degrading the natural ecosystem on which their survival
depends. On the assumption that markets exist for the goods and services that can be provided
under the program. Institutionally, the program's success depends on the flexibility of
government agencies and district authorities and their willingness to empower communities in
communal areas to participate. CAMPFIRE projects have been implemented in sparsely
populated areas where the tsetse threat was removed or in rugged terrain of little agricultural
value. The program involves changing people’s perceptions of wildlife, and fostering the notion
that wild animals constitute a viable resource base to be protected and utilized.

CAMPFIRE program is labeled PES because it seems to share many features of a PES program.
However, the program does not fully satisfy all criteria especially conditionality which is very
weak. CAMPFIRE'’s problem is qualitatively different, because there is no ‘market failure’ at
hand: The two services provided by CAMPFIRE are landscape values and biodiversity
conservation. Access to landscape values is sold to safari operators is not an externality, since
non-consumptive use of wildlife areas occurs on-site. However, biodiversity conservation being
closely monitored and paid for by external donors over a couple of decades clearly constitutes
an externality. The RDC can directly apply user fees in return for access to the wildlife sites, and
thus internalize the benefits. Payments were also made explicitly to compensate communities’
direct and opportunity costs for more biodiversity-friendly land management. However, donor
payments for these services occurred under the logic of integrated conservation and
development programs (ICDPs) rather than as conditional PES transfers. Farmers who through
their land use decisions affect water flows have no way to prevent downstream water users
from enjoying the benefits of their actions. Thus, CAMPFIRE and can provide useful lessons for
PES implementation though it is not a PES program in the strictest sense.

Benefits that have been accrued from the program's activities mostly the sale of hunting and
fishing permits as well as leases for tourism purposes. Between 1989 and 2001, CAMPFIRE
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generated over US$ 20 million for the participating communities, 89 percent of it coming from
sport hunting. In 1991, 12 districts out of 37 generated US$ 1.1 million. Performance varies with
wildlife resources, human population density, local institutional arrangements, and governance.
Benefits have been distributed among communities, and used in construction works (e.g.
schools, rural clinics, electrical fencing, roads, and establishment of grinding mills) in provision
of food and water as well as payment of household dividends and cash compensation. A national
CAMPFIRE Association has been formed with the objective of promoting the wildlife interests of
the rural district councils in the political arena and serving as an association of producer
communities. The association has been very successful in making communal-land wildlife
producers an important political voice, but it has been less successful in its role as a producer
association, since its membership is restricted to rural district council representatives and does
not include representatives from the communal wards.

The intense poaching that took place in Zimbabwe in the 1980s was significantly stopped by the
CAMPFIRE program with wildlife populations regaining their numbers by the end of the 1990s.
But farmers saw this wildlife growth as a threat to their crops and have been using the Problem
Animal Control legislation to encourage the return of poaching. CAMPFIRE has been able to
attract strong support from donors. The CAMPFIRE project in Zimbabwe also enhanced the
communities’ sense of ownership of their natural resources. Dialogue around the project
contributed to higher confidence and skills in negotiating and managing conflicts (Frost and
Bond 2006). Although CAMPFIRE is not a panacea for communal land development, it
represents a bold change in the thinking of ecologists, environmentalists, planners, and
policymakers with respect to their perceptions of natural resources and conservation. The
CAMPFIRE approach has been actively replicated in several African countries including Zambia,
Tanzania Namibia, CAMPFIRE has become a paradigm and a point of departure when
discussing CBNRM in Southern and Eastern Africa.

Unfortunately, the recent years of political and economic turmoil in Zimbabwe have delivered a
blow to all development programs, including CAMPFIRE, and it is fair to say that 10 years of
CAMPFIRE success are in jeopardy. The significance of CAMPFIRE revenues for the local
population has decreased as a result of rapid population growth from increased immigration to
rural areas. In real terms this has resulted in an average decline in financial benefit per
household from US$ 19.40 in 1989 to 4.49 in 1996.Some decline in the wildlife population has
been noticed at some CAMPFIRE areas, a situation that is complicated by disagreements
between the local communities and the rural district councils regarding each one’s
responsibility for wildlife management. Another issue has been the reappearance of poaching.
In the aforementioned CAMPFIRE program, landowners and land users directly bordering
wildlife-priority areas often lost out but could not individually reject the program (Wunder
2008). Land tenure is highly insecure; communities using communal lands have sometimes
been unable to prevent settlement and land clearance by migrants (Frost and Bond 2006). Even
worse is the possibility that such lack of control over land may lead to more powerful people
forcing people with insecure tenure off these lands as PES increases the land value, as has
occurred in some out-grower schemes.

This initial external support decreased after a couple of years and increasingly the districts
would have to pay for the CAMPFIRE costs out of the program revenues. Most rural district
councils had no problems in negotiating this transition since CAMPFIRE revenues were
considerably larger than costs incurred. However, over the years some rural district councils
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have retained an increasing portion of CAMPFIRE revenues and used them for purposes not
related with CAMPFIRE costs or wildlife management. Furthermore, RDCs have retained
revenues designed for local communities, diluting the CBNRM incentive structure. As RDCs have
become short of cash, delays in payment and occasional underpayments have become more
frequent. The extreme political instability that now wracks Zimbabwe compounds the problem
of the weakened CBNRM'’s incentive structure. Had the country been more stable politically,
CAMPFIRE might well have offered a more viable strategy for rural economic development and
natural resource conservation. Conditions are desperate, and the country is no longer a
desirable tourist destination, which directly threatens CBNRM efforts.
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