













































































































































































































































































medicinal plants in Paulshoek, one of the coloured settlements in Leliefontein
Communal Area. In a comparative study of values of natural resources in rural
households, Shackleton et al. (2001) reported a gross direct use ranging from R37
to R521 in seven studies across communal rural households in South Africa.
Value obtained in this study falls within the range of documented medicinal

values per household across the country.

Medicinal plants are commonly used natural resource in South Africa’s health
delivery system, especially in rural households and among African population
(Wiersum et al., 2006). In this study, 71 percent of respondent households use
medicinal plants. This finding agrees with Goldberg (1998) that reported 70
percent of household in Paulshoek village of Namaqualand use medicinal plants
regularly for treating various ailments. It contrasts findings by Dovie et al. (2001)
that reported all households (100 percent) in Thorndale village of Limpopo, a

predominantly African population use medicinal plants.

The relatively higher percentage of households using medicinal plants in
Thorndale as compared to Namaqualand rural communities could be explained by
assertion of Wiersum et al. (2006) that the use of medicinal plants is more
widespread and prominent among the African population of South Africa. Up to
80 percent of African people in South Africa regularly use traditional or herbal
medicine (Dold and Cocks, 2002). This is due largely to cultural and traditional
beliefs that medicinal plants are potent in curing “spiritual” illnesses and protect
against misfortunes which cannot ordinarily be cured by conventional medicines

(Wiersum et al., 2006).

Trade and commercialization of medicinal plants have been well documented in
the predominantly African settlements of KwaZulu-Natal, Gauteng, Mpumalanga
and Eastern Cape (Dold and Cocks, 2002). About 20 000 tonnes of medicinal
plants from over 700 species are used and traded across South Africa annually
with an estimated value of R270 million (Dold and Cocks, 2002; Mander, 2004;
Wiersum et al., 2006). Dlamini and Geldenhuys (2009) reported an annual
average value of R270 282 000 for medicinal plant use in Swaziland. Medicinal

plant use in the Southern African region is estimated at a value R1 263 000 000
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with an annual consumption of 700 000 tonnes of plant material (Mander and Le

Breton 2005).

These economic values highlight the significant contribution of medicinal plants
to local and national economies. However, the values represent conservative
estimates of medicinal plants resource as national accounting could only reflect
values of medicinal plants traded in formal and informal markets. In most cases
such as in this study, the use of medicinal plants are largely not traded hence, its
value not reflected in the local or national accounts. Assigning economic values to
the non-marketed medicinal plant will provide a better perspective of its
importance to sustainable livelihood and a well guided policy for conservation of

the natural resource.

5.4 Valuation of water resources

Due to lack of surface water, the only source of water supply to Leliefontein
Communal Area and the entire Namaqualand region is groundwater (Pietersen,
2007). The communities depend heavily on groundwater for domestic,
agricultural and industrial water use (Van Wyk et al., 2012). Water is supplied to
households via reticulated water systems from abstraction boreholes located

across the communities.

Although there have been considerable numbers of studies on hydrology and
management of groundwater in Namaqualand (e.g. Pietersen, 2004; 2007;
Pietersen et al., 2009; Titus et al., 2009; Van Wyk et al., 2012), relatively few
studies documenting the economic value of water resources have been published.
Valuation of water is a controversial subject due to the indispensable role it plays

in sustaining all forms of life (O’Farrell et al., 2011).

All the respondents in Communal Area use water. The quantity of water used was
not uniform across households. Hence the median value was taken as measure of
central tendency. The median water use by the respondents daily is 50 litres. An

average monthly charge of R90 per household was derived from the municipal bill
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records of each household. This monthly charges (direct use values) only reflects
the lower estimates as water is a subsidized commodity by the government in line
with recognition of access to water as a basic service enshrined in the constitution
of South Africa through the adoption of Bill of Rights (Pietersen et al., 2009). The
upper limit of water value is a value of life with moral and cultural dimensions
that cannot be easily reduced to monetary commodification (O’Farrell et al.,

2011).

Market price analysis was used to estimate economic value of water resources in
the study area. Consumptive and non consumptive use values are usually
determined market valuation method, based on estimates of input and price data
and quantities produced (Turpie et al., 2010). To derive the total annual water use
in the Communal Area, the monthly charges were multiplied by the number of

households for a given year. The water value is calculated thus:

90 litres x 12 months x 1 680 households = R1 814 400, therefore the estimated

value of water in the Communal Area is R1 814 400.

Direct value of water use per household per annum is R1 814 400/1 680
households = R1 080 per household per annum. Economic value of water per

hectare annually is given as

Economic value of water resources/total landmass in the study area
R1 814 400/192 000 ha = R9.45 ha' yr'

The annual value per hectare therefore is R9.45.

Annual direct use value per user household is calculated thus:
Economic value of water resources/number of user households

R1 814 400/1 680 households = R1 080 per household per annum
Economic value averaged across all households is:

R1 814 400/1 680 households = R1 080 per household per annum
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The values for user and all households are the same since all the respondents use

water to meet their basic needs.

5.5 Non-use value of Namaqualand ecosystem services

Non-use value of ecosystem service was estimated using a hypothetical market to
elicit the willingness to pay (WTP) for naturally free environmental services
through a questionnaire (see appendix A and B). The median individual
willingness to pay for non-use (existence) value of Leliefontein communal
rangeland was R60 per month. The aggregate willingness to pay for ecosystem
services in a geographical area can be derived by multiplying the median WTP by
the household population for the area (FEE, 2002). Aggregate WTP = median
WTP x Population size (N)

R60 x 1 680 households = R100 800

Therefore, the aggregate willingness to pay monthly for the non-use value of the
natural resources is R100 800. Respondents were asked their willingness to pay in
form of contribution to a fund managed by trusted conservation agency because
they are more familiar with monthly payment in terms of charges, wages, and
grants hence it was easy for them to relate payment on monthly basis to elicit their
preferences. The study was conducted to estimate the total economic value of
ecosystem services derived from Leliefontein natural resources over a production
year. The non-use value of the communal rangeland per annum will therefore be

calculated thus:

R100 800 x 12 months = R1 209 600

The annual non-use value of Leliefontein communal rangeland is therefore

R1 209 600.

Annual non-use value of Leliefontein Communal Area per hectare is therefore:

R1 209 600/192 000 ha = R6.3 ha™
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Non-use value per user household per annum is calculated thus:

Economic value of non-use/number of respondent households

R1 209 600/1 579 households = R766.05 per household per annum

Annual economic value averaged across all households is calculated thus:

Economic value of non-use component/number of all households

R1 209 600/1 680 households = R720 per annum

5.5.1 Discussion

The response rate for valuation question (n = 100) was 94 percent. High rate of
response enhances the reliability of the contingent valuation survey (Arrow et al.,
1993). To minimize non responses, interviews were conducted on face to face
basis which allow respondents to express their views on natural resource use
within the communities. Other key guidelines that facilitate reliability of the
contingent valuation results are also adhered to (see Arrow et al., 1993 for

detailed guidelines on contingent valuation method).

There is a weak negative correlation between the WTP and the educational levels
of the respondents (r = -265). This implies respondents who have no form of
formal education tend to state higher value than respondents with some form of
formal education. Age does not show to have effect on the respondents’
willingness to pay (WTP). The adult population (respondents 50 years and over)
and the younger population (below 50 years) do not show any difference in the
preferences for non-use value of the ecosystem services in the communal

rangeland.

There is a positive correlation between the income levels of the respondents and
their willingness to pay (WTP) for ecosystem services (r = 0.561). Respondents
whose monthly income are R2 000 and above tend to state higher preferences for

non-use value of the environment than respondents with monthly income lower
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than R2 000. This finding is consistent with Jacobsen and Hanley (2009). In a
meta-analysis of 46 contingent valuation studies across 6 continents, Jacobsen and
Hanley (2009) found that respondents stated income influence the willingness to
pay for conservation of environmental services. That is, Respondents with higher
income expressed higher degrees of willingness to pay for environmental services.
A similar meta-analysis of 30 contingent valuation studies of wetlands in the
temperate regions showed that the richer North American (U.S.A and Canada)
respondents stated higher willingness to pay (WTP) than the European

respondents (Brouwer et al., 1999).

It is evident, from the foregoing discussion, individual’s income or socio-
economic well being of societies influence the non-use (existence) values attached
to ecosystem services. The value of R1 209 600 estimated for the non-use value of
Leliefontein communal rangeland which represent 6 percent of the total economic
value could be higher if the study was carried out in a high income community.
However, the non-use value derived from this study represents a substantial

component of the ecosystem services which enhance people’s well being.

From policy perspectives, it shows a sizeable value of the communal rangeland is
being overlooked when the non-use value of the natural resources is not taken into
account. This could result in formulation of policy which does not adequately
reflect on the role of natural resources in sustaining livelihoods and subsequently

leading to wrong decisions on land use.
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Chapter Six: Conclusion and recommendation

Leliefontein Communal Area is of strategic importance to decision making in
terms of land use practise to be adopted. It falls within a biodiversity hotspot
where there is need to conserve some of the endemic species in the area. The semi
arid nature of the rangeland equally presents a challenging situation where the
seemingly viable land use is livestock farming. Policy direction towards
biodiversity conservation have been in favour of promoting alternative land based
livelihood to livestock farming with the proposition that livestock farming reduces
biodiversity, degrades the environments by reducing vegetation cover and
generally an unproductive means of communal rangeland utilisation. This study
however presents that livestock farming remains a viable livelihood strategy in the
arid and semi arid region of Namaqualand. Albeit the present stocking rate is
higher than the government recommended rate, it is still sustainable at the present

rate for 30 years (James et al., 2005).

From the estimated values in this study, it is evident that the economic value of
rangeland forage is over 50 percent of the total economic value of ecosystem
services derived from natural resources in Namaqualand. Table 6.1 shows the
economic values of each ecosystem service assessed in the study area. The annual
flow of ecosystem services per hectare on communal rangeland is R99 per annum.
However, if the non-use component is taken into account, the value represents
R105 per annum. The latter value should form a basis for making decision on

communal rangelands.

The non-use value component represents about 6 percent of the total economic
value of the Communal Area. The relatively low value presented by the non-use
component could be related to the low income of the Leliefontein’s population.
This however shows a sizeable value of the communal rangeland is being
overlooked when the non-use value of the natural resources is not taken into

account.

Tourism development is an interesting initiative to conserve and protect the
ecological features of the land. However, development of any tourism should be

designed whereby the population are not excluded from using the land. An
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ecosystem approach should be adopted to manage the natural resources of

Namaqualand for efficient and optimal delivery of ecosystem services.

Table 6.1: Economic characteristics of natural resources in Leliefontein Communal Area (2012 monetary

value).
Ecosystem Valuation Economic Value per household Value per Values
services methods values (ZAR) (ZAR) hectare (ZAR) (percent)
User All
households  households
Rangeland Production 11 889 180 9310.24 7 076.89 61.92 58.98
forage function
Fuelwood Market price 4 809 240 3180.71 2 862.64 25.04 23.86
analysis
Medicinal plants  Substitute 434 252 364 258.48 2.26 2.15
cost
Water Market price 1 814 400 1 080 1 080 9.45 9.01
analysis
Non-use Contingent 1209 600 766.05 720 6.3 6
component valuation
Total 20156 672 14701.65 11 998.01 104.97 100

The ecosystem approach, as adopted by the Convention of Biological Diversity
(CBD) is a strategy to manage the earth resources; living and non living
components in a sustainable and equitable manner that enhances careful balance
among the interacting components. This approach recognises human as an integral

part of the ecosystems.

It is therefore recommended that decision making should take into account the
socio-economic conditions of a community when determing the total economic
value of ecosystem services. Sustainable and equitable utilisation of natural
resources for the purpose of maintaining a sustainable flow of critical ecosystem
services should form the basis for formulating policies on land use and sustainable

development.
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Appendix A: Questionnaire used for the survey in Afrikaans

UNIVERSITY OF THE WESTERN CAPE

BIODIVERSITY AND CONSEVATION BIOLOGY

Hierdie vraelys is saamgestel om te assesseer wat die ekomiese waarde van die
natuurlike hulpbronne binne die Leliefontein Kommunale gebied is. Die
informasie wat versamel word is streng vertroulik en sal vir geen ander rede
gebruik word nie. U sal op geen wyse na gespoor kan word deur die inligting wat

u sal gee wat in enige verslag wat opgeskryf word nie.

Beantwoord asseblief die toepaslike so akkuraat as moontlik. Baie dankie.

1. NAAM. ..o (Optioneel)

2. Geslag:

1. Manlik

2. Vroulik

3. Ouderdom:

1. Bo 60 jaar

2. 50 - 59 jaar
3. 40 - 49 jaar
4. 30 - 39 jaar
5. Onder 30 jaar

4. Opvoedingsvlak:

1. Post-Matriek

2. Graad 10 - Graad 12

3. Graad 8 - Graad 9
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4. onder Graad 9

5. Geen

5. Grootte van famili€............ccovvuuueeereereeennnn.

6. Bron (ne) van inkomste

1. Formele werk
2. Informele werk

3. Toelaes

7. Maandlikse inkomste

Onder R 2000
R2001 — R4000
R4001 — R6000
Bo R6000

L=

VELD HULPBRONNE

8. Gebruik u brandhout?

1.Ja

2. Nee

9. Kry u brandhout uit u gemeenskap?

1.Ja

2. Nee

10. Wat is die gemiddelde hoeveelheid brandhout wat u daagliks gebruik?

11. Gebruik u hout/bossies/riete vir konstruksie?
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1. Ja

2. Nee

12. Wat is die hoeveelheid hout wat u gebruik vir konstruksie?

.................. (In bondels)

13. Koop u hout vir konstruksie?

1.Ja

2. Nee

14. Indien u Ja geantwoord het, wat is die totale bedrag wat u spandeer op die

aankoop van hout?

15. Gebruik u medisinale plante?

1.Ja

2. Nee

16. Behandel u uself met kruie?

1. Ja

2. Nee

17. Verkies u medisinale plante bo konvensionele medikasie?

1. Ja

2. Nee

WATER HULPBRONNE

18. Wat is die bronne van water vir u huishouding?
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1. Munisipale water

2. Putte

3. Beide
19. Wat is die gemiddelde hoeveelheid water wat u daagliks gebruik?
.................... liters/drom/gallon

20. Hoeveel betaal u maandliks vir water?

21. Is u bewus van enige vleilande, waterpunte en ander bronne van water in u

gemeenskap?
1.Ja
2. Nee
22. Waar het u water gekry voordat krane aangebring was?
1. Putte
2. Ander gemeenskappe
3. Beide

VEEBOERDERY

23. Besit u enige vee (bv. bees, skaap en/of bok)?
1.Ja
2. Nee

24. Vir hoeveel jaar boer u al met vee?
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25. Hoe het u u kennis oor veld- en veebestuur opgedoen?
1. Tradisionele kennis
2. Formele opleiding
3. Beide

26. Wat is die grootte van u trop(pe)?

27. Voorsien u byvoeding aan u vee?
1.Ja
2. Nee
28. Hoe word u vee bestuur?
1. Tree self op as wagter
2. Huur iemand as wagter
3. Familielid is wagter

29. Indien u iemand huur as wagter, wat is die koste per dag?

30. Wat beskou u as die mees belangrikste faktor in veebestuur

1. Ligging van waterpunt
2. Beskikbaarheid van hoe kwaliteit voer

3. Nabyheid van ander troppe

115



Vermyding van giftige plante
Predators / veiligheid
Kondisie van vee

Ander

N o ou s

31. Behandel u u vee teen die uitbreek van veesiektees?

1. Ja

2. Nee

32. Watter bedrag spandeer u gemiddeld per jaar om u vee te behandel teen

siektes?

36. Kry u enige meld van u diere?

1.Ja
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2. Nee

37. Indien Ja op vorige vraag, wat is die gemiddelde hoeveelheid melk wat u per

jaar kry uit ‘n melk seisoen?

................................... liters

38. Vir watter bedrag verkoop u u vee gemiddeld?

39. Sou u bereid wees om veeboerdery te verruil vir enige ander vorm van

inkomste?

1.Ja

2. Nee

GEWASVERBOUING

40. Is u enigsinds gemoeid met gewasverbouing?

1. Ja

2. Nee

41. Hoeveel jaar is u al betrokke by gewasverbouing?

........................... jaar / jare

42. Hoeveel huurgeld betaal u jaarliks vir u area wat u verbou?

43. Wat is die grootte van u area wat u verbou?
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44. Voeg u enige kompos tot die grond?

1. Ja

2. Nee

45. Indien ja, hoeveel kompos dien u toe per seisoen?

47. Hoe oes u u gewasse op u grond?

1. Self

2. Arbeid van familie

3. Huur arbeid

48. Indien u arbeid huur, hoeveel betaal u vir arbeid daagliks?

50. Wat is die hoeveelheid gewassse wat geproduseer word per hektaar op u

grond?

51. Wat is die verkoopswaarde van u gewasse per jaar?
118



SCENARIO:

52. In die lig van die verskeie voordele wat kommunale weiveld bied in terme van
brandhout wat vrylik beskikbaar is, waterbronne vanaf vlei-areas en putte, gratis
weiding vir diere, medisinale plante om verskillende siektes te behandel en die
estetiese skoonheid van die landskap tydens die blomseisoen wat toeriste aanlok,
kyk ons na die volgende stelling: Om die volhoubaarheid van hierdie hulpbronne
te verseker word ‘n bedrag versoek wat elkeen moet bydra. Wat is die maksimum
bedrag wat u bereid sal wees om maandliks te betaal vir die verbetering van

hierdie hulpbronne. Neem in gedagte u vlak van inkomste.

R per maand
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Appendix B: English translated version of the survey questionnaire

UNIVERSITY OF THE WESTERN CAPE

BIODIVERSITY AND CONSEVATION BIOLOGY

This questionnaire is designed to research the economic values of the natural
resources in the Leliefontein Communal Area. It is not intended to store or use the
information supplied therein for any other purposes other than the research. The
information you will provide will be completely confidential and it will not be

traceable to you when writing the project report.

Please answer applicable questions as accurate you can. Thank you.

1.Name......coceeeveeieeiceieeeceee e, (Optional)

2. Gender:

1. Male

2. Female

3. Age:

6. 60 years above

7. 50 - 59 years

8. 40 - 49 years

9. 30 - 39 years

10. Below 30 years

4. Education level:

1. Post-Matric

2. Grade 10 - Grade 12

3. Grade 8 - Grade 9
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4. below Grade 8

5. None
5. Family size......cccccocevvennenninnncnne
6. Source(s) of income

4. Formal employment
5. Informal employment

6. Grants and Remittances
7. Monthly income brackets

5. R 2000 and below
6. R2001 —R4000
7. R4001 —R6000
8. Above R6000

VELD RESOURCES

8. Do you use fuelwood?

1. Yes

2. No

9. Do you get the fuelwood from your community?

1. Yes

2. No

10. What is the average quantity of fuelwood you use daily?

11. Do you use wood/shrubs/reeds for construction purposes?
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1. Yes

2. No

12. What is the quantity of wood you use for construction purposes?

.................. (In bundles)

13. Do you buy the wood used for construction purposes?

1. Yes

2. No

14. If you answered yes to the question above, what is the total amount spent on

buying wood?

15. Do you use medicinal plants for curative purposes?

1. Yes

2. No

16. Do you administer the medicinal plants yourself?

1. Yes

2. No

17. Do you prefer medicinal plant to conventional drugs?

1. Yes

2. No

WATER RESOURCES

18. What are the sources of water for your household?
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1. Municipal supplies

2. Wells

3. Both
19. What is the average quantity of water you use daily?
.................... litres/drum/gallon

20. How much do you pay monthly as water charges?

21. Are you aware of the wetlands, watering points and other sources of water in

your community?
1. Yes
2. No
22. Where did you get water from before taps were installed?
1. Wells
2. Other communities
3. Both

LIVESTOCK FARMING

23. Do you own livestock (e.g. cattle, sheep, and/or goat)?
1. Yes
2. No

24. How many year(s) have you been in livestock farming?
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25. How did you gain your veldt and livestock management knowledge?

1. Traditional knowledge

2. Formal training/knowledge

3. Both

26. What is the size of your herd?

27. Do you provide your herd with supplemental feeding?

1. Yes

2. No

28. Tick below the mode of herding your stock

1. Self herding

2. Hired labour

3. Family labour

29. If you use hired labour for herding, what is the amount charged per month?

30. Tick below the factor you consider most important when herding your stock

8. location of water
9. Availability of high quality forage

10. Proximity to other herds
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11. Avoiding toxic plants

12. Predator/safety

13. Physical/health condition of the herd
14. Others

31. Do you vaccinate/treat your stock against any disease outbreak?

1. Yes

2. No

32. What is the average amount you spend on treating an animal in a year?

34. Write below the numbers of animals you slaughter annually for

domestic/cultural purposes

Cattle......ooovvveueeeeennenns

36. Do you derive milk from your animal?

1. Yes
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2. No

37. If you answered yes to the question above, what is the estimated quantity of

milk derived from your stock in one milking season?

................................... litres

38. Write below the average amount you sell your stock

Cattle R..ooovvvvveeeneeeen

39. Would you be willing to substitute livestock farming for other enterprise?

1. Yes

2. No

CROP FARMING

40. Do you engage in any cropping activity?

1. Yes

2. No

41. How many years have you been in crop farming?

........................... year(s)

42. What is the amount payable on the rent of your farming plot annually?
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44. Do you apply manures to your crops?

1. Yes

2. No

45. If you answered yes to the question above, what quantity of manure do you

apply in a season?

47. Tick below the modes of harvesting your crops from the farm

1. Self harvesting

2. Family labour

3. Hired labour

48. If you ticked hired labour for the question above, how much is payable for

daily labour?

51. What is the sales value of your harvested crops in a year?
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SCENARIO PRESENTATION:

52. In view of the multiple benefits derived from the communal rangeland such as
the fuelwood freely collected from the veld, water sources for wetland and wells,
forage grazed freely by livestock, medicinal plants used for different health
conditions and the aesthetic beauty of the landscape during flowering season that
attracts tourist to your community. The sustainability of these resources for
future use require contributing towards a fund, what is the maximum amount you
will be willing to pay monthly for the improvement of these resources bearing in

mind your level of income?

Ros per month
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