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Introduction J

The Working for Water (WfW) Programme is a public works
programme designed to clear South Africa of invasive alien
vegetation and to restore low-water consuming indigenous
vegetation in the areas that have been cleared.

Funds to clear alien invasives were initially secured on the
basis that such a programme would increase water runoff
In an arid country like South Africa, and provide social
benefits through job creation and training.

Hosking, Du Preez, Campbell, Wooldridge and Du Plessis,
however, showed that the water benefits on their own did
not constitute an economic case for the continuation of the
WfW Programme and that is was necessary to value the
non-water benefits.
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Non-water benefits J

The non-water benefits include:

reduced fire protection costs and reduced damage to
Infrastructure as a result of wildfires

conservation of biodiversity and ecosystem resilience

gain in potentially productive land

value added industries

Increase in water quality

Improved river system services

social development and poverty alleviation

economic empowerment and training

flood control

and the containment of erosion and a decrease In the
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Purpose of the study J

The purpose of the Underberg study is to determine
respondents’ total willingness-to-pay for a project that would
eradicate alien vegetation and restore indigenous
vegetation so as to improve the environmental service flows
provided by the indigenous vegetation.
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The study site

",,‘ Nelson Mandela
(& Metropolitan
W< University
for tomorrow



Alien vegetation Indigenous vegetation



The economic value of a good comprise of actual
disbursements for the good and any consumer surplus.

Actual payments are not needed to enter or use the
services provided by it, and thus no demand curve can be
created from quantity and price information.

Furthermore, one user’s consumption of the indigenous
vegetation’s services does not diminish other users’
consumption levels, and if the area harbouring the
Indigenous vegetation is not heavily congested with users,
does not diminish the utility other users derive from
consuming its services.

Traditional market pricing is, thus, inefficient.



CVM can be used to infer economic values for the services
iIndigenous vegetation provides.

The value of the services provided by indigenous vegetation
IS modelled through the effects of an increase in its quantity.

Respondents were asked the maximum amount they would
be willing to pay for a project that would eradicate alien
Invasive vegetation and restore indigenous vegetation.

WTP vs WTA



Guidelines adhered to:
e Personal interviews
* Pre-tested during a pilot survey

* A scenario was formulated to make respondents aware of
the positive changes an increase in indigenous vegetation
would have on the services provided by it

A WTP welfare measure was employed
* Non-responses were zero
Attempt to reduce mental account bias

Payment guestion phrased as a referendum on a ballot was
used to elicit the respondent’'s WTP



The guestionnaire also obtained information on:

* Whether the respondent was a visitor or resident

* The respondent’s knowledge about alien vegetation

* The respondent’s knowledge about indigenous vegetation
* The respondent’s knowledge about the WfW Programme

* The respondent’s preference for various vegetation types

* Frequency of site use

 Demographic information, including age, race, level of
education, income level and gender



The target population consisted of all those people with a
demand for the Indigenous vegetation present at the
Underberg site.

Complex task
e Visitors to the area also form part of the target population
Alternative approach used

* Assumed that demand was inversely related to distance of
residence from the site.

* With respect to non-users, it was assumed that a demand
would only exist if the site hosted something unique.



Based on information obtained from various institutions (e.g.
municipalities and census data) the target population groups
were sub-divided into tourists and local residents.

The target population figure estimated amounts to 1200
households of which 260 (i.e. the sample size) were
Interviewed.

259 valid responses

Of the 260 respondents interviewed, 81.85% were
residents, while 18.15% were tourists.



Socio-economic profile of respondents

Underberg site
Household size (no. of 4.17
people)
Age (in years) 37
Education level of 10.5
respondents (no. of years)
Annual pre-tax income (in 53 527.13
Rands)




The average WTP (in Rands)

Mean

Sample Standard | Minimum | Median | Maximum
Site Sizg WTP | deviation | WTP WTP WTP
(Rands) | (Rands) (Rands) | (Rands) | (Rands)
Underberg 259 21.03 37.06 0 7.5 200

Analysis of the willingness-to-pay statistics reveals that, on
average, each of the respondents at the Underberg site was
willing to pay R21.03 for the indigenous vegetation restoration
project. None of the respondents provided excessively large bids.




29.73% of the respondents questioned submitted zero
willingness-to-pay responses and these were deemed to be
either protest bids or genuine zero bids.

Protest bidders were identified in this survey as respondents
who Iindicated that they lacked confidence In the
government or municipality to collect and use the levies for
the project and / or who stated that they already paid
enough to the government or municipality.

Protest bids were omitted from the analysis, whereas the
genuine zero bids were retained.



A Tobit model was fitted to the data collected in order to
generate a predictive model of WTP.

The Tobit model was preferred in estimating the WTP as it
allows the dependent variable to be censored at zero.



Variable name

Description

Expected sign

Dependent variable

WTP (Levy)

Amount household is WTP for
indigenous vegetation restoration
project

Independent variables

Race

If respondent is non-white

Otherwise

Gender

If gender is male

Otherwise

Resident

If respondent is a tourist

Otherwise

+ or -

Local WfWP

O|P|O|FRL,|O|(FL,|O

If respondent knows about the
local WfW Programme

1 Otherwise




Variable name

Description

Expected sign

Independent variables cont.

Knowledge 0 If respondent is well-informed -
regarding the aims of the
WfW Programme
1 Otherwise
Age Age of respondent + Or -
Household size Household size of respondent + Or -
Education level Highest level of educational +
attainment of respondent
Income Gross annual pre-tax income of +

respondent




Dependent variable: Levy WTP

Method ML — Censored Normal
Tobit (Reduced model)

Variable Coefficient Std. Error z-Statistic p-Value
CONSTANT 33.539 9.794 3.424 0.001
RESIDENT 11.338 7.921 1.431 0.152

KNOWLEDGE -37.571 6.741 -5.573 0.000

INCOME -0.025 0.015 -1.664 0.096

R? 0.133921
Adjusted R2 0.120282
Log likelihood -1003.42

The fit of the overall bid function is within acceptable norms.




The total WTP estimate is the predicted value using Tobit
models and the data collected during the contingent valuation
survey, and is calculated as the product of the predicted
median WTP per annum and the estimated number of
households. The median instead of the mean willingness-to-
pay figure is used since it is a more conservative one.

Total willingness-to-pay (TWTP)

Site Estimates of | Predicted Predicted WTP per | TWTP
no. of mean of median of hectare | (Rands)
households WTP WTP (Rands)
(Rands) (Rands)
Underberg 1200 24.87 21.12 21.87 25 344




It Is concluded that the total willingness-to-pay to
preserve indigenous vegetation in the Underberg
area iIs R25 344.00 per annum, and that the
willingness-to-pay per hectare per annum is R21.87.

This marginal per hectare value should be added to
those associated with other WfW Programme
benefits and compared with the marginal cost per
hectare information pertaining to alien vegetation
clearing operations in order to guide the allocation of
funds to the respective WfW Programme sites.
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