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Appendix R9:


Incorporation of Economic Consideration into the RDM Determination: A Proposed Conceptual Approach

R9.1
Background

At present, catchment stakeholders (water users) have little information regarding the benefits and values of services provided by aquatic ecosystems, other than water supply.  In many cases, only a few sectors are able to indicate the value of their use of a water resource, and with little understanding of how this may be a cost to other users. There is also currently little awareness on the part of water users with regard to the functions and services provided by the aquatic ecosystems sustained by the Reserve.  Consequently there is a clear need to develop a framework for quantifying ecosystem services and linking service provision to the range of beneficiaries. 

The Water Research Commission is currently funding a project which will develop ways to incorporate economic considerations into determination of RDM. The contribution that this project aims to make is to attempt to place a value on the quantity and quality of services provided by aquatic ecosystems, as well as identifying who the beneficiaries of these services are. 

R9.2
The concept of river ecosystem goods and services

River ecosystems have functions or attributes which provide goods (such as water for consumption) or services (such as waste treatment) to society.  These goods and services are frequently referred to as ‘ecosystem services’ (Costanza et al. 1997; Daily et al. 1997; Scott et al. 1998).  The services delivered by ecosystems can be categorised into several different service types.  These services, their ecosystem functions and some examples of their application are listed in Table 1.

Table 1.  River ecosystem services and functions (after Costanza et al. 1997)

ECOSYSTEM GOODS AND SERVICES
ECOSYSTEM FUNCTIONS
EXAMPLES

Gas regulation
Regulation of chemical composition of the atmosphere
Carbon sequestration, oxygen and ozone production, 

Climate regulation
Regulation of temperatures, precipitation at local levels
Urban heat amelioration, wind generation, 

Disturbance regulation
Regulation of episodic and large environmental fluctuations on ecosystem functioning
Flood control, drought recovery, refuges from pollution events,

Water supply and regulation
Supply and regulation of water flow
Provision of water for agricultural, industrial and household use [spatially and temporally]

Sediment supply and regulation
Regulation of sediment supply to estuary and marine environment
Maintenance of beaches, sand bars, sand banks

Erosion control
Retention of soil within an ecosystem
Prevention of soil loss by vegetation cover, and by capturing soil in wetlands

Soil formation
Soil formation processes
Weathering of rock by water and accumulation of organic material in wetlands

Nutrient cycling
Storage, recycling, capture and processing of nutrients
Nitrogen fixation, nitrogen cycling through food chains

Waste treatment
Recovery of nutrients, removal and breakdown of excess nutrients
Breaking down of waste, detoxifying pollution

Biological control
Regulation of animal and plant populations
Predator control of prey species, maintain population balance

Refugia
Habitat for resident and migratory populations
Nurseries, habitat for migratory fish and birds, regional habitats for species

Food production
Primary production for food
Production of fish and plants

Raw materials
Primary production for raw materials
Production of craftwork materials, housebuilding materials and fodder

Genetic resources
Unique biological materials and products
Genes for food and ornamental fish species, plant fibres

Nature appreciation
Providing opportunities for the appreciation of natural features and wildlife
Providing access to features and wildlife for viewing and walking

Sport fishing
Provision of opportunities for sport fishing
Flyfishing and conventional fishing

Water sports

 [in water]
Provision of opportunities for sport in water
Swimming

Water sports

 [on water]
Provision of opportunities for sport on water
Sailing, canoeing, skiing

Scenic view 
Provision of scenic views
Residential houses, flats and offices with scenic views

Transport
Provision of opportunities for water based transport
Harbours, ferries, ski-boat launching

Cultural
Providing opportunities for non-commercial uses
Aesthetic, educational, spiritual, intrinsic and scientific values of ecosystems

Decision making regarding the use of river or the allocation of water and management resources between alternative uses is taking place in an economic and political context where the value of rivers is compared to the value of alternative uses.  However, in most cases the value of rivers to society is vague while the benefits of the alternative uses to which it can be put are explicit and quantifiable.  The lack of quantifiable packages of river ecosystem services and a clear understanding of the river service users precludes the identification of stakeholders and the valuation of these services.  This results in rivers being undervalued and in inappropriate decision-making regarding their management. A focus on riparian and instream services provides decision makers with a clearer understanding of the uses and benefits of rivers and therefore can help to inform the trade-offs which are likely to be made in determining water allocation.

R9.3
The comprehensive RDM determination process

A generic RDM determination process has been developed by DWAF (MacKay 1999) that will determine the allocation of water to the environment (The Reserve).  A procedure or sequence of stages has been identified, largely with a bio-physical emphasis. The volume of water determined for the Reserve is calculated in relation to the Management Class, a classification which reflects the state or condition in which stakeholders wish to see the river. Usually the higher the Management Class given to a river, the higher the Reserve will need to be.  

A public consultation process has been identified as a necessary element of the procedure for determination of Management Class of a water resource. Stakeholders will be keenly interested in how the RDM determination process and subsequent water use licensing processes is likely to impact on the benefits they derive from the river environment. Consequently, the RDM determination procedure should include a component which converts the functions of aquatic ecosystems into understandable package of goods and services. The process should provide information that stakeholders can easily relate to, and that can inform their decisions regarding the selection of management classes. Therefore economic considerations can be incorporated into the RDM procedure along the lines discussed below:

Step 1:
Determine the reference condition

This step essentially determines what the river would have been like in its pristine condition.  From the economics point of view we need to identify the potential capacity of the river to supply services (based on the list developed by Daily et al. 1997 and Costanza et al. 1997). In other words, what would the range, quality and quantity of services be if the river was in a pristine condition? It is important to note that abstraction of water would not be considered a service in this sense as it is necessary to separate the water abstraction service from the other ecosystem services.  Water abstraction is a service that generally has a negative relationship with other ecosystem services, that is, the more abstraction that takes place the greater the reduction of the other ecosystem services.  For the purposes of this discussion, therefore, ecosystem services will include all services except water abstraction.

Step 2:
Determine the present status

This step determines what the current condition of the river is.  From the economics point of view we need to:-

· Identify the current supply of ecosystem services

· Identify the distribution of benefits from ecosystem services between different user groups within the catchment (for example, informal high density residential areas, forestry, industry, tourism, agriculture, mining, low density formal residential areas, etc.)

· Estimate the value of these ecosystem services to users

Step 3:
Determine relationship between the instream water quantity and quality, ecosystem functions and delivery of ecosystem services
The current procedure determines the Reserve for basic human needs and ecosystems, leaving a remainder which is available for the consumers in the catchment.  The RDM determination needs to include an understanding of how changes to the streamflow and water quality change the ecosystem’s ability to produce or sustain ecosystem services.

It is necessary to consider the importance of a water resource in terms of the wider range of services that can be delivered to society by a functioning ecosystem. We need to establish the relationship between the ecosystem services provided by the river environment and the value to society [the relationship is unlikely to be a straight line as value will depend on scarcity
]. The two main questions to be answered here are: -

· How do varying quantities and qualities of water within the river influence the volume and quality of ecosystem services? 

· How does the value of ecosystem services change in response to the quantity and quality of water instream?

Step 4:
Develop a range of scenarios regarding the trade-offs between ecosystem services and water abstraction 

Using the established relationship between the instream water quantity and quality, and the delivery of services, the current demand for services, and the anticipated growth in demand for ecosystem services and water abstraction, a number of scenarios can be developed to illustrate the trade-offs that may occur.  The scenarios should illustrate delivery of ecosystem services, distribution of benefits [these may be local, regional, national and international], and magnitude for different ecological management classes.  For example, the scenarios could illustrate the benefits of an A ecological management class, B ecological management class, etc.  This would allow the stakeholder community to understand the implications of selecting a specific ecological management class.  

The above overview summarises a proposal to integrate resource economics into the RDM process. This should also contribute meaningfully to the complex, and necessary participative, public process which will precede finalisation of the Reserve. The success of this approach however, is dependent on the extent to which ecosystem functions and services can be successfully valued. 
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� Editor's note: It may only be possible to establish a qualitative or semi-qualitative relationship
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