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Abstract
Estuarine habitats are subject to increasing demand pressures. Some of these are direct, for the appealing space they
provide for residences and recreation; and some are indirect, in the form of competitive demand for the inputs required to
maintain their ecological functionality, for instance, river inflows. As a result of increasing demand for river water the
connection of many of South Africa’s estuaries with the sea has been undermined and their recreational appeal reduced.
This paper reports findings on these negative impacts for selected estuaries. The contingent valuation method was used to
estimate the value of recreational benefits that would result at 40 South African estuaries if water-inflow reductions were
averted. The studies were undertaken between 2000 and 2007. All the estuaries selected were known to be vulnerable
to changes in river inflows. Expert opinions on the consequences of specified hypothetical changes to water inflows into
estuaries were used to generate the scenarios valued. User populations were estimated and surveys administered to samples of these populations. From the elicited responses median estuary user willingness to pay bids were predicted using
Tobit and OLS models.   An internal credibility assessment was conducted over the plausibility of the predictive model, the
consistency of the values to those estimated using an alternative valuation method (the contingent travel cost method), and
the reliability of the estimates.   For the 37 estimates deemed reliable (but not necessarily valid), the average of the predicted
median values of river inflow into estuaries was calculated to be 3.4 c/m3 (South African cents, ZAR) and standard deviation 3.84 c/m3. The average of the predicted mean values was calculated to be 7.4 c/m3 and the standard deviation 6.7 c/m3.
It was also found that where there had been extensive economic development around the river system, the values of inflows
into estuaries tended to be less than the value of water abstracted upstream.
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Introduction
Estuaries attract demand for a number of reasons. They provide aesthetically appealing environments in which to live, a
habitat and nursery for fish and birds and water space that can
accommodate a wide range of non-extractive non-rival recreational pursuits, as well as extractive rival ones (Hay et al., 2010:
6-10). These features serve to complement adjacent recreational attractions, such as beaches and natural indigenously
vegetated banks, thereby enhancing the overall appeal of a
particular location/resort to people (Hay et al., 2010: 6-10).
People find estuaries attractive and the pressure exerted
impacts the very attractiveness that draws people to the estuaries in the first place, through activities such as:
• Reducing inputs that sustain the estuary habitats, including
freshwater inflow
• Depleting fish (and other natural) stocks in estuaries
(Rogers, 2011)
• A range of direct physical impositions, like transport infrastructure, disposed of human effluent and litter, and discharged agricultural and industrial chemicals (Schalacher
and Wooldridge, 1996; Adams, 2001).
The magnitude of these activities is illustrated by the number
of estuarine fishers and their catch. Along South Africa’s
This paper was originally presented at the Water Research
Commission 40-Year Celebration Conference, Kempton Park,
31 August - 1 September 2011.
* To whom all correspondence should be addressed.
 +27 41 5042638; fax: +27 41 5042574;
e-mail: stephen.hosking@nmmu.ac.za

3 100 km coastline, 73 812 fishers (line fishers, cast netters,
gill netters, seine netters and traditional trapping) exploit its
approximately 255 functional estuaries, to catch an estimated
2 481 tons of fish per year in the estuaries, and about 27 519
tons of estuarine-dependent fish (as a nursery) per year in the
sea (Lamberth and Turpie, 2003). Almost 99% of this fishing is for recreational purposes. This activity has a substantial associated economic impact. The economic contribution
to Gross Domestic Product (GDP) of the estuarine fishery
industry has been (very roughly) estimated by McGrath et al.
(1997) to be R432 959 465 (1997 price levels), and that of the
estuarine-dependent (as a nursery) marine inshore fishery at
R518 790 000 (1997 price levels). These estimates were based
on catch information from the National Marine Linefish System
database and Hutchings and Lamberth (1999).
The pressures on South Africa’s estuaries are set to escalate.
South African real GDP has increased about tenfold since 1946,
the year when the Annual National Accounts were first generated
for South Africa (Fedderke and Simkins, 2006 and the author’s
own calculations), and there is good reason to believe that future
governments will be just as committed to economic growth as
past ones. Increased income translates into increasing demand
for all things, including potable water, water for agriculture and
estuary-linked recreational opportunities. Increased pressure
on the resource upstream will decrease the quality and quantity
of freshwater flowing into estuaries, in turn eroding the benefits
that society derives from estuaries.
The control of the freshwater inputs into estuaries is regulated by the National Water Act of 1998. This Act requires that
sufficient freshwater must be allocated to maintain the ecology
of rivers and estuaries. In recognition of the pressure on the
nation’s water resources, the Act has instituted the Reserve in
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