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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
-1

 yr
-1

 

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
-1
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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 

services 

Valuation 

methods 

Economic 

values (ZAR) 

Value per household 

(ZAR) 

Value per 

hectare (ZAR) 

Values 

(percent) 

   User 

households 

All 

households 

  

Rangeland 

forage 

Production 

function 

11 889 180 9 310.24 7 076.89 61.92 58.98 

Fuelwood Market price 

analysis 

4 809 240 3 180.71 2 862.64 25.04 23.86 

Medicinal plants Substitute 

cost 

434 252 364 258.48 2.26 2.15 

Water Market price 

analysis 

1 814 400 1 080 1 080 9.45 9.01 

Non-use 

component 

Contingent 

valuation 

1 209 600 766.05 720 6.3 6 

Total  20 156 672 14 701.65 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. 

 

 

 

 



86 

 

References  

Acharya, G., Barbier, E, 2000. Valuing groundwater recharge through agricultural 

production in the Hadejia‐Nguru wetlands in northern Nigeria. Agricultural 

Economics, 22(3), 247-259. 

Alcamo, J., Bennett, E., (Eds.). 2003. Ecosystems and human well-being: a 

framework for assessment. Island Press. 

Alberini, A., Cooper, J., 2000. Applications of the Contingent Valuation Method 

in Developing Countries: A Survey. Food and Agriculture Organisation.  

Allen-Diaz, B., 1995. Rangelands in a changing climate: impacts, adaptations, and 

mitigation. Cambridge university press, New York, 131-158.  

Allsoppp, N., Laurent, C., Debeaudoin, L., Igshaan Samuels, M., 2007. 

Environmental perceptions and practices of livestock keepers on the 

Namaqualand Commons challenge conventional rangeland management. Journal 

of Arid Environments, 70(4), 740-754. 

Anderson, E., 1993. Prescription grazing to enhance rangeland watersheds. 

Rangelands, 31-35. 

Anderson, P., Hoffman, M., 2007. The impacts of sustained heavy grazing on 

plant diversity and composition in lowland and upland habitats across the 

Kamiesberg mountain range in the Succulent Karoo, South Africa. J. Arid 

Environ. 70, 686-700.  

Archer, F., 1994. Ethnobotany of Namaqualand. The Richtersveld. M.A. thesis. 

Department of Archaeology. University of Cape Town. South Africa. 

Arrow, K., Solow, R., Portney, P., Leamer, E., Radner, R., Schuman, H., 1993. 

Report of the NOAA Panel on Contingent Valuation. Washington DC, USA. 

Ashton, P., 2002. Avoiding conflicts over Africa's water resources. Ambio 31, 

236–242. 

 

 

 

 



87 

 

Ashton, P., Haasbroek, B., 2002. Water demand management and social adaptive 

capacity: A South African case study. In: Turton, A., Henwood, R. (eds.), 

Hydropolitics in the Developing World: A Southern African Perspective. African 

Water Issues Research Unit (AWIRU) and International Water Management 

Institute (IWMI). 24 pp 

Barbier, E., 2000. Valuing the environment as input: Review of applications to 

mangrove-fishery linkages. Ecological Economics, 35(1), 47-61. 

Barbier, E., 2007. Valuing ecosystem services as productive inputs. Economic 

Policy, 22(49), 177-229. 

Bate, R., 1994. Pick a Number: A critique of contingent valuation methodology 

and its application in public policy. Competitive Enterprise Institute.  

Bateman, I., Turner, R., 1993. Valuation of the environment, methods and 

techniques: The contingent valuation method. Sustainable environmental 

economics and management: Principles and practice, Belhaven Press, London, 

120-191. 

Beekman, H., Pietersen, K., 2007. Water resource management in Africa: Issues 

and Opportunities. , 16. 

Behnke, R., 1985. Measuring the benefits of subsistence versus commercial 

livestock production in Africa. Agricultural Systems, 16(2), 109-135. 

Behnke, R., 2006. Review of the literature on Pastoral Economics and Marketing. 

The horn of Africa and Southern Africa. World Initiative for Sustainable 

Pastoralism, IUCN, EARO. 

Benjaminsen, T., Rohde, R., Sjaastad, E., Wisborg, P., Lebert, T., 2006. Land 

reform, range ecology, and carrying capacities in Namaqualand, South Africa. 

Ann. Assoc. Am. Geogr. 96, 524-540.  

Bennett, J., Lent, P., 2007. Livestock production and forage resources. In: 

Hebinck, P., Lent, P. (Eds.), 2007. Livelihoods and landscapes: The people of 

Guquka and Koloni and their resources. Brill. 9, 221-256. 

 

 

 

 



88 

 

Bernard, H., 1994. Research methods in Anthropology: Qualitative and 

quantitative approaches, 2nd Edition. SABA Publishers, California. 

Blignaut, J., Marais, C., Rouget, M., Mander, M., Turpie, J., Preston, G., 

Tregurtha, N., 2008. Making markets work for people and the environment: 

Combating poverty and environmental degradation on a single budget while 

delivering real services to real people. Unpublished research paper commissioned 

by the second Economy Strategy Project, an initiative of the Presidency of South 

Africa. 

Boonzaier, E., 1987. From communal grazing to ‘economic’units: Changing 

access to land in a Namaqualand reserve. Development Southern Africa, 4(3), 

479-491. 

Boonzaier, E., Hoffman, M., Archer, F., Smith, A., 1990. Communal land use and 

the ‘tragedy of the commons’: Some problems and development perspectives with 

specific reference to semi‐arid regions of southern Africa. Journal of the 

Grassland Society of Southern Africa, 7(2), 77-80. 

Boonzaier, E., 1996. Local responses to conservation in the Richtersveld National 

Park, South Africa. Biodiversity & Conservation, 5(3), 307-314. 

Boonzaier, E., Malherbe, C., Berens, P., Smith, A., 1996. The Cape Herders: A 

History of the Khoikhoi of Southern Africa. David Philip Publishers. 

Borchers, M., Archer, F, Eberhard, A., 1990. Namaqualand household energy 

survey. Energy Research Institute. Report no. INT 151. South Africa. 

Boyd, J., Banzhaf, S., 2007. What are ecosystem services? The need for 

standardized environmental accounting units. Ecological Economics, 63(2), 616-

626. 

Braden, J, Kolstad, C., 1991. Measuring the demand for environmental quality. 

North-Holland Amsterdam.  

 

 

 

 



89 

 

Briske, D., Heitschmidt, R., 1991. An ecological perspective. Grazing 

Management: An Ecological Perspective, 11-26.  

Britten, N., 1995. Qualitative interviews in medical research. BMJ: British 

Medical Journal, 311(6999), 251. 

Brouwer, R., Langford, I., Bateman, I., Turner, R., 1999. A meta-analysis of 

wetland contingent valuation studies. Regional Environmental Change, 1(1), 47-

57. 

Brown, L., 1977. The ecology of man and domestic livestock. Rangeland 

management and ecology in East Africa. Huntington, NY: Robert E. Krieger Publ. 

Co, 34-40. 

Brown, J., Angerer, J., Stuth, J., Blaisdell, B., 2006. Soil Carbon dynamics in the 

Southwest: Effects of changes in land use and management. Phase I Final Report 

of the Southwest Regional Partnership on Carbon Sequestration.         

http://southwestcarbonpartnership.org/  

Brown, T., Bergstrom, J., Loomis, J., 2006. Defining, valuing and providing 

ecosystem services. Manuscript, June 1, 2006. 

Burke, I., Laurenroth, W., Milchunas, D., 1997. Biogeochemistry of managed 

grasslands in central North America. CRC Press, Boca Raton,FL, pp. 85–102. 

Burke, S., 2001. Missing values, outliers, robust statistics & non-parametric 

methods. LC-GC Europe Online Supplement, Statistics & Data Analysis, 2, 19-

24. 

Campbell, B., Luckert, M., Scoones, I., 1997. Local-level valuation of savannah 

resources: A case study from Zimbabwe. Economic Botany, 51(1): 59-77. 

Carpenter, S., Folke, C., 2006. Ecology for transformation. Trends in Ecology & 

Evolution, 21(6), 309-315. 

Carson, R., 2000. Contingent valuation: A user's guide. Environ. Sci. Technol. 34, 

1413-1418.  

 

 

 

 



90 

 

Carson, R., Flores, N., Meade, N., 2001. Contingent valuation: Controversies and 

evidence. Environmental and Resource Economics 19, 173-210.  

Carter, M., May, J., 1997. Poverty, livelihood and class in rural South Africa. 

Paper prepared for conference on 'Poverty and rural livelihoods'. Land and 

Agriculture Policy Centre, Johannesburg. 

Cavendish, W., 1996. Environmental resources and rural household welfare. 

Centre for the Study of African Economies, mimeo. Oxford: University of 

Oxford. 

Chan, K., Shaw, M., Cameron, D., Underwood, E., Daily, G., 2006. Conservation 

planning for ecosystem services. PloS Biology 4 (11), e379. 

Chopra, K., 1993. The value of non-timber forest products: An estimation for 

tropical deciduous forests in India. Economic Botany, 47(3), 251-257. 

Chee, Y., 2004. An ecological perspective on the valuation of ecosystem services. 

Biological Conservation 120, 549–565. 

Ciriacy-Wantrup, S., 1947. Capital returns from soil conservation practices. 

Journal of Farm Economics.  29, 1181– 96. 

Claridge, L., Eksteen, B., Smith, A., Shah, T., Holt, A., 2010. Acute liver failure 

after administration of paracetamol at the maximum recommended daily dose in 

adults. BMJ, 341. 

Costanza, R., Daly, H., 1992. Natural capital and sustainable development. 

Conservation Biology. Pp 37-46. 

Costanza, R., d'Arge, R., De Groot, R., Farber, S., Grasso, M., Hannon, B., 

Limburg, K., Naeem, S., O'Neill, R., Paruelo, J., 1997. The value of the world's 

ecosystem services and natural capital. Nature 387, 253-260.  

Coursey, D., Hovis, J.., Schulze, W.D., 1987. The disparity between willingness 

to accept and willingness to pay measures of value. The Quarterly Journal of 

Economics 102, 679-690.  

 

 

 

 



91 

 

Cousins, B., 1999. Invisible capital: The contribution of communal rangelands to 

rural livelihoods in South Africa. Development Southern Africa 16, 299-318.  

Cowling, R., Rundel, P., Desmet, P., Esler, K., 1998. Extraordinary high regional-

scale plant diversity in southern African arid lands: Subcontinental and global 

comparisons. Diversity and Distributions, 4(1), 27-36. 

Cowling, R., Esler, K., Rundel, P., 1999. Namaqualand, South Africa–an 

overview of a unique winter-rainfall desert ecosystem. Plant Ecol. 142, 3-21.  

Cummings, R., Brookshire, D., Schulze, W., Bishop, R., Arrow, K., 1986. 

Valuing environmental goods: An assessment of the contingent valuation method. 

Totowa, NJ: Rowman & Allanheld. 

Daily, G., (ed.). 1997. Nature's services: societal dependence on natural 

ecosystems. Island Press. 

Daily, G., Salzman, J., Thompson, B., 2001. Protecting ecosystem services: 

Science, economics, and law Stanford Environmental Law Journal, 20: 309–332. 

Davenport, N., Shackleton, C., Gambiza, J., 2012. The direct use value of 

municipal commonage goods and services to urban households in the Eastern 

Cape, South Africa. Land Use Policy, 29(3), 548-557. 

Davis, R., 1963. Recreation planning as an economic problem. Nat. Resources J., 

3, 239. 

De Groot, R., 1992. Functions of Nature: Evaluation of Nature in Environmental 

Planning, Management, and Decision Making. Wolters-Noordhoff, Groningen. 

De Groot, R., Wilson, M., Boumans, R., 2002. A typology for the classification, 

description and valuation of ecosystem functions, goods and services. Ecological 

Economics 41, 393–408. 

Desmet, P., 1996. The Vegetation and Restoration Potential of the Arid Coastal 

Belt between Port Nolloth and Alexander Bay, Namaqualand, South Africa.  

 

 

 

 



92 

 

Desmet, P., Cowling, R., 1999. Biodiversity, habitat and range-size aspects of a 

flora from a winter-rainfall desert in north-western Namaqualand, South Africa. 

Plant Ecol. 142, 23-33.  

Desmet, P., 2007. Namaqualand—a brief overview of the physical and floristic 

environment. Journal of Arid Environments, 70(4), 570-587. 

Desmet, P., Marsh, A., 2008. Namakwa district biodiversity sector plan. Available 

from BGIS at Http://bgis.Sanbi.org/namakwa/project.Asp. 

Diamond, P., Hausman, J., 1994. Contingent valuation: Is some number better 

than no number? The Journal of Economic Perspectives 8, 45-64.  

Diergaardt, J., 1989. Opening address. Journal. Grassland Society. South. Africa. 

6(1). 

Dixon, J., Scura, L., Carpenter, R., Sherman, P., 1994. Economic analysis of 

environmental impacts. Earthscan, London. 

Dlamini, C., Geldenhuys, C., 2009. The socioeconomic status of the non-timber 

forest product subsector in Swaziland. Southern Forests, 71(4), 311-318. 

Dold, A., Cocks, M., 2002. The trade in medicinal plants in the Eastern Cape 

Province, South Africa. South African Journal of Science, 98(11 & 12), p-589. 

Dovie, B., Shackleton, C., Witkowski, T., 2001. Valuing non-timber forest 

products-indicator for interplay between poverty, livelihoods and the 

environment. In open meeting of the Global Environment Change Research 

Community, Rio de Janeiro (pp. 6-8). 

Dovie, D., Shackleton, C., Witkowski, T., 2002. Direct-use values of woodland 

resources consumed and traded in a South African village. The International 

Journal of Sustainable Development & World Ecology, 9(3), 269-283. 

Dovie, D., Witkowski, E., Shackleton, C., 2004. The fuelwood crisis in southern 

Africa—relating fuelwood use to livelihoods in a rural village. GeoJournal, 60(2), 

123-133. 

 

 

 

 



93 

 

Dovie, D., Witkowski, E., Shackleton, C., 2005. Monetary valuation of 

livelihoods for understanding the composition and complexity of rural 

households. Agriculture and Human Values 22, 87-103.  

Dovie, D., Shackleton, C., Witkowski, E., 2006. Valuation of Communal Area 

livestock benefits, rural livelihoods and related policy issues. Land Use Policy, 

23(3), 260-271. 

Driver, A., Desmet, P., Rouget, M., Cowling, R., Maze, K., 2003. Succulent 

Karoo Ecosystem Plan biodiversity component technical report. Cape 

Conservation Unit, Botanical Society of South Africa Cape Town. 

du Toit, P., 2006. The stocking rate: grazing capacity relation. Grooitfontein 

Agricultural Development Institute, Middelburg. 

http://gadi.agric.za/articles/duToit_PCV/stocking-rate.php  

DWAF (Department of Water Affairs and Forestry)., 2012. Managing Water for 

an Equitable and Sustainable Future, Draft National Water Resource Strategy 2. 

Department of Water Affairs and Forestry, Pretoria. 

Dziegielewska, D., 2013. Total economic value. In: Encyclopedia of Earth. (eds.) 

Cutler J.D Cleveland (Washington, D.C. Environmental Information Coalition, 

National Council for Science and the Environment). 

http://www.eoearth.org/article/Total_economic_value 

Elphick, R., 1972a. The Cape Khoi and the first phase of South African race 

relations, University microfilms, Michigan. 

Elphick, R., 1972b. Kraal and Castle: Khoikhoi and the founding of white South 

Africa.Yale University press, London. 

Esler, K., Milton, S., Dean, W., 2006. Karoo veld ecology and management. 

FAO (Food and Agriculture Organization). 1983. State of Food and Agriculture 

1982. Rome, Italy. 

 

 

 

 



94 

 

Farber, S., Costanza, R., Wilson, M., 2002. Economic and ecological concepts for 

valuing ecosystem services. Ecol. Econ. 41, 375-392.  

Farber, S., Costanza, R., Childers, D., Erickson, J., Gross, K., Grove, M., 

Hopkinson, C., Kahn, J., Pincetl, S., Troy, A., Warren, P., Wilson, M., 2006. 

Linking ecology and economics for ecosystem management. Bioscience 56, 121–

133. 

FEE, (Forum for Economics and Environment) 2002. Environmental economics 

and natural resource policy. Pretoria. 

Fenton, A., Spencer, M., 2010. Linking population, community and ecosystem 

ecology within mainstream ecology. In Ecosystem ecology, a new synthesis (eds 

D. Raffaelli & C. L. J. Frid), pp. 19–39. Cambridge, UK: Cambridge University 

Press. 

Fisher, B., Costanza, R., Turner, R., Morling, P., 2007. Defining and classifying 

ecosystem services for decision making, CSERGE Working Paper EDM, No. 07-

04. 

Fisher, B., Turner, R., 2008. Ecosystem services: Classification for valuation. 

Biological Conservation 141, 1167-1169. 

Fisher, B., Turner, R., Morling, P., 2009. Defining and classifying ecosystem 

services for decision making. Ecological economics, 68(3), 643-653. 

Follett, R., Kimble, J., Lal, R. (eds.), 2001. The potential of U.S. grazing lands to 

sequester Carbon and mitigate the greenhouse effect. CRC Press, Boca Raton FL, 

USA. 

Freeman, M., 1993. The Measurement of environmental and resource values: 

Theory and methods. Resources for the future, Washington, DC. 

Gandar, M., 1991. The imbalance of power. In Cock, J., Koch, E. (eds), Going 

green: People, politics and the environment in South Africa. Oxford University 

Press, Cape Town. 

 

 

 

 



95 

 

Goldberg, K., 1998. Investigating the sustainability of medicinal plants and the 

loss of traditional knowledge in a rural community in Namaqualand. BSc (Hons) 

thesis. Botany Department, University of Cape Town, Cape Town. 

Görgens, A., VanWilgen, B.W., 2004. Invasive alien plants and water resources in 

South Africa: Current understanding, predictive ability and research challenges. 

South African Journal of Science 100, 27–33. 

Goulder, L., Kennedy, D., 1997. Valuing ecosystem services: Philosophical bases 

and empirical methods. In:  Daily, G. (eds.)., 1997.  Nature's services: Societal 

dependence on natural ecosystems, 23-47.  

Govender-van Wyk, S., Wilson, D., 2006. Utilisation of commonages for 

sustainable tourism opportunities for the poor in Namaqualand, South Africa. 

Southern Africa Labour and Development Research Unit Working Paper Number 

06/04. Cape Town: SALDRU, University of Cape Town. 

Govender-van Wyk, S., Wilson, D., 2009. Sustainable Tourism on Commonages: 

An Alternative to Traditional Agricultural-based Land Reform in Namaqualand, 

South Africa. Sustainable Tourism in Southern Africa: Local Communities and 

Natural Resources in Transition, 231. 

Gregory, R., 1999. Identifying environmental values. Springer-Verlag New York 

Inc., New York. pp. 32–58. 

Hall, R., 2004. Land and agrarian reform in South Africa: A status report 2004. 

Cape Town: Programme for Land and Agrarian Studies, University of the 

Western Cape. 

Hanemann, W., 1991. Willingness to pay and willingness to accept: How much 

can they differ? Am. Econ. Rev. 81, 635-647. 

Hanemann, W., 1994. Valuing the environment through contingent valuation. The 

Journal of Economic Perspectives 8, 19-43.  

Hardin, G., 1968. The tragedy of the commons. Science 162, 1243-1248. 

 

 

 

 



96 

 

Harvard Law Review Association, 1992. Ask a Silly Question: Contingent 

Valuation of Natural Resource Damages. Harv. Law Rev. 105, 1981-2000.  

Hausman, J., 1993. Contingent Valuation: A Critical Assessment. Access Online 

via Elsevier.  

Havstad, K., Peters, D., Skaggs, R., Brown, J., Bestelmeyer, B., Fredrickson, E., 

Wright, J., 2007. Ecological services to and from rangelands of the United States. 

Ecological Economics, 64(2), 261-268. 

Heal, G., 2000. Valuing ecosystem services. Ecosystems, 3(1), 24-30. 

Hein, L., Van Koppen, K., De Groot, R., Van Ierland, E., 2006. Spatial scales, 

stakeholders and the valuation of ecosystem services. Ecological economics, 

57(2), 209-228. 

Hinrichsen, D., (ed). 1987. World resources 1987: An assessment of the resource 

base that supports the global economy. Basic Books, New York, N.Y. 369pp. 

Hoffman, M., Cowling, R., 1987. Plant physiognomy, phenology and 

demography. The Karoo Biome: A Preliminary Synthesis.Part 2, 1-34. 

Hoffman, M., Allsoppp, N., Rohde, R., 2007. Sustainable land use in 

Namaqualand, South Africa: Key issues in an interdisciplinary debate. J. Arid 

Environ. 70, 561-569. 

Hoffman, M., Rohde, R., 2007. From pastoralism to tourism: The historical 

impact of changing land use practices in Namaqualand. Journal of Arid 

Environments, 70(4), 641-658. 

Horowitz, M., 1979. The sociology of pastoralism and African livestock projects. 

Washington, D.C. Agency for International Development Program Evaluation 

Discussion Paper No. 6. 102 p. 

Horowitz, M., 1981. Research priorities in pastoral studies: An agenda for the 

1980's. Ottawa: Int l l Development Research Centre, 61-88. 

 

 

 

 



97 

 

Horowitz, M., 1982. On Listening to Herders: An Essay on Pastoral 

Demystification. In Third International Symposium on Veterinary Epidemiology 

and Economics. Edwardsville: Veterinary Medical Publishing. 

Horowitz, J., McConnell, K., 2002. A review of WTA/WTP studies. J. Environ. 

Econ.Manage. 44, 426-447. 

Hufschmidt, M., James, D., Meister, A., Bower, B., Dixon, J.A., 1983. 

Environment, natural systems, and development: An Economic Valuation Guide. 

Johns Hopkins University Press, Baltimore, MD. 

Hunt, S., 1991. Modern marketing theory: Critical issues in the philosophy of 

marketing science. Cincinnati. OH: South- Western Publishing Co. 

Jacobsen, J., Hanley, N., 2009. Are there income effects on global willingness to 

pay for biodiversity conservation? Environmental and Resource Economics, 

43(2), 137-160. 

James, I., Hoffman, M., Cowling, R., Roberts, R., Campbell, B., Boumans, R., 

Allsoppp, N., 2005. Valuing Namaqualand’s natural resources: The costs and 

benefits of communal, commercial and conservation land use practices in 

Namaqualand incorporating ecological, economic and social values. Leslie Hill 

Institute for Plant Conservation and Terrestrial Ecology Research Unit, University 

of Cape Town, Cape Town.  

Joyce, L., 1989. An analysis of the range forage situation in the United States: 

1989-2040. General Technical Report RM. 

Kahneman, D., Tversky, A., 1979. Prospect theory: An analysis of decision under 

risk. Econometrica: Journal of the Econometric Society, 263-291.  

Kahneman, D., Knetsch, J., Thaler, R., 1990. Experimental tests of the 

endowment effect and the Coase theorem. Journal of Political Economy, 1325-

1348.  

 

 

 

 



98 

 

Kahneman, D., Knetsch, J.L., 1992. Valuing public goods: The purchase of moral 

satisfaction. J. Environ. Econ. Manage. 22, 57-70.  

Kamiesberg Municipality, 2010. Kamiesberg municipality annual report.  

Kelso, C., Vogel, C., 2007. The climate of Namaqualand in the nineteenth 

century. Climate Change 83, 357-380.  

Kelso, C., 2010. On the Edge of the Desert-a Namaqualand Story: 1800-1909. 

Doctoral dissertation, Department of Geography and Environmental Studies, 

University of the Witwatersrand. 

Klein, R., 1986. The prehistory of Stone Age herders in the Cape Province of 

South Africa. Goodwin Series, 5-12. 

Knetsch, J., Sinden, J., 1984. Willingness to pay and compensation demanded: 

Experimental evidence of an unexpected disparity in measures of value. The 

Quarterly Journal of Economics 99, 507-521.  

Koch, E., Barbier, E., Silliman, B., Reed, D., Perillo, G., Hacker, S., Wolanski, E., 

2009. Non-linearity in ecosystem services: Temporal and spatial variability in 

coastal protection. Frontiers in Ecology and the Environment, 7(1), 29-37. 

Kremen, C., 2005. Managing ecosystem services: What do we need to know about 

their ecology? Ecology letters, 8(5), 468-479. 

Krutilla, J., 1967. Conservation reconsidered. The American Economic Review, 

57(4), 777-786. 

Lahiff, E., 2008. Land reform in South Africa: A status report 2008. Programme 

for Land and Agrarian Studies. 

Layke, C., 2009. Measuring nature’s benefits: A Preliminary roadmap for 

improving ecosystem service indicators. WRI Working Paper. Washington DC. 

Available online at http://www.wri.org/project/ecosystem-service-indicators 

 

 

 

 



99 

 

Lean, G., Hinrichsen, D., Markham, A., 1990. Atlas of the Environment. Arrow 

Books Ltd.  

Le Maitre, D., Versfeld, D., Chapman, R., 2000. Impact of invading alien plants 

on surface water resources in South Africa: A preliminary assessment. Water SA 

26, 397–408. 

Le Maitre, D., van Wilgen, B., Gelderblom, C., Bailey, C., Chapman, R., Nel, J., 

2002. Invasive alien trees and water resources in South Africa: Case studies of the 

costs and benefits of management. Forest Ecology and Management, 160(1), 143-

159. 

Leopold, A., l949. A Sand County Almanac. New York: Oxford University Press 

Liengme, C., 1983. A study of wood use for fuel and building in an area of 

Gazankulu. Bothalia, 14(2), 245-257. 

Limburg, K., O'Neill, R., Costanza, R., Farber, S., 2002. Complex systems and 

valuation. Ecological economics, 41(3), 409-420. 

Lindeman, R., 1942. The trophic-dynamic aspect of ecology. Ecology, 23(4), 399-

417. 

Low, A., Rebelo, A., 1996. Vegetation of South Africa, Lesotho and Swaziland. 

Department of Environmental Affairs & Tourism, Pretoria. 

MA, (Millennium Ecosystem Assessment), 2005. Ecosystems and Human Well-

Being: Synthesis. Island Press, Washington, DC. 

MacKellar, N.C., Hewitson, B.C., Tadross, M.A., 2007. Namaqualand's climate: 

Recent historical changes and future scenarios. J. Arid Environ. 70, 604-614. 

Maczko, K., Hidinger, L. (eds.), 2008. Sustainable rangelands ecosystem goods 

and services. SRR Monograph No. 3. Sustainable rangelands roundtable. Fort 

Collins, CO, USA: Colorado State University, Warner College of Natural 

Resources. 111 p. 

 

 

 

 



100 

 

Madubansi, M., Shackleton, C., 2007. Changes in fuelwood use and selection 

following electrification in the Bushbuckridge lowveld, South Africa. Journal of 

Environmental Management, 83(4), 416-426. 

Makhado, R., Potgieter, M., Wessels, D., 2009. Colophospermum mopane wood 

utilisation in the Northeast of the Limpopo Province, South Africa. 

Makhado, R., Von Maltitz, G., Potgieter, M., Wessels, D., 2009. Contribution of 

woodland products to rural livelihoods in the northeast of Limpopo Province. 

South African Geographical Journal, 91(1), 46-53. 

Mander, J., Quinn, N., 1995. Biomass assessment, Northern Cape Regional 

Report. Biomass assessment report PFLASS-07. Institute of natural resources. 

Mander, M., 2004. An overview of the medicinal plant market in South Africa. In: 

Lawes, M., Eeley, H., Shackleton, C., et al. eds. Indigenous forests and woodlands 

in South Africa: policy, people and practice. University of KwaZulu-Natal Press, 

Scottsville, 440-445. 

Mander, M., Le Breton, G., 2005. Plants for therapeutic use. In: Mander, M. and 

McKenzie, M. eds. Southern African trade directory of indigenous natural 

products. Commercial Products from the Wild Group, Stellenbosch University, 

Matieland, 3-8. [http://www.cpwild.co.za/Trade%20Directory%20complete.pdf]. 

Marais, C., Wannenburgh, A. M. 2008. Restoration of water resources (natural 

capital) through the clearing of invasive alien plants from riparian areas in South 

Africa. Costs and water benefits. South African Journal of Botany, 74(3), 526-

537. 

Martin, G., 1995. Ethnobotany. A People and Plants Conservation Manual. 

Mathews, J., Hinrichsen, D., Tunstall, D., Damlamian, J., Conroy, C., Kwartin, 

R., Paden, M., 1986. World Resources 1986: A report by The World Resources 

Institute and The International Institute for Environment and Development.  

 

 

 

 



101 

 

May, H., Lahiff, E., 2007. Land reform in Namaqualand, 1994–2005: A review. 

Journal of Arid Environments, 70(4), 782-798. 

May, H., Pienaar, J., Power, S., Smith, H., Koopman, A., Newman, R., 2003. 

Report to the minister of land affairs regarding the recommendation in terms of 

Section 5 of the Transformation of Certain Rural Areas Act, Act 94 of 1998 for 

the Richtersveld Rural Area. Surplus People Project, Cape Town.  

McCarthy, J., Dagut, S., 2005. Land reform in South Africa: A 21st century 

perspective. Centre for Development and Enterprise. Johannesburg. 

McGregor, J., 1995. Gathered produce in Zimbabwe’s Communal Areas: 

Changing resource availability and use. Ecology of Food and Nutrition, 33: 163–

93. 

Meissner, H., Hofmeyr, H., van Rensburg, W., Pienaar, J., 1983.  Classification of 

livestock for realistic prediction of substitution values in terms of a biologically 

defined Large Stock Unit.  Technical Communication no. Department of 

Agriculture, Pretoria. 175 pp 

Mucina, L., Rutherford, M., 2004. Vegetation map of South Africa, Lesotho and 

Swaziland: Shapefiles of basic mapping units. Beta version 4.0, February 2004. 

CD, National Biodiversity Institute, Cape Town.  

Mucina, L., Rutherford, M., 2006. The Vegetation of South Africa, Lesotho and 

Swaziland. South African National Biodiversity Institute.  

Murray, M, 1978. Wildlife Utilization, Investigation and Planning in Western 

Botswana, Gaborone. 

National Research Council, 2005. Valuing ecosystem services. Toward Better 

Environmental Decision-Making. National Academies Press, Washington, DC. 

Nortje, J., 2012. Medicinal ethnobotany of the Kamiesberg, Namaqualand, 

Northern Cape Province, South Africa.  

Ninan, K., 2008. Contingent Valuation Method.  

 

 

 

 



102 

 

O’Farrell, P., De Lange, W., Le Maitre, D., Reyers, B., Blignaut, J., Milton, S., et 

al., 2011. The possibilities and pitfalls presented by a pragmatic approach to 

ecosystem service valuation in an arid biodiversity hotspot. Journal of Arid 

Environments, 75(6), 612-623. 

Oltjen, J., Beckett, J., 1996. Role of ruminant livestock in sustainable agricultural 

systems. Journal of animal science, 74(6), 1406-1409. 

Otte, J., Costales, A., Djikman, J., Pica-Ciamarra, U., Robinson, T., Ahuja, V., et 

al., 2012. Livestock Sector Development for Poverty Reduction. An Economic 

and Policy Perspective. Rome: FAO. 

Paden, M., (ed). 1989. World Resources 1988-89. An Assessment of The 

Resource Base That Supports The Global Economy. World Resources Institute 

and International Institute for Environment and Development. Basic books, New 

York.  

Palmer, T., 2003. Rangeland Resources: South Africa, Namibia, Botswana, 

Lesotho, Swaziland and Zimbabwe. International Rangeland Congress, Durban, 

South Africa.  

Palmer, A., Ainslie, A., 2006a. Arid rangeland production systems of Southern 

Africa. Sécheresse, 17(1/2), 98. 

Palmer, T., Ainslie, A., 2006b. Country pasture/forage resource profiles: South 

Africa. Food and Agricultural Oganisation, Rome. 

Park, C., Cho, B., 2003. Development of robust design under contaminated and 

non-normal data. Quality Engineering, 15(3), 463-469. 

Parkington, J., 1984. Soaqua and Bushmen: Hunters and robbers. Past and present 

in hunter-gatherer studies, Academic Press, Orlando, FL, 151-174. 

Pascual, U., Muradian, R., Brander, L., Gómez-Baggethun, E., Martín-López, B., 

Verma, M., et al., 2010. The economics of valuing ecosystem services and 

biodiversity. 

 

 

 

 



103 

 

Paumgarten, F., 2005. The role of non-timber forest products as safety-nets: A 

review of evidence with a focus on South Africa. GeoJournal, 64(3), 189-197. 

Pearce, D., Markandya, A., Barbier, E., 1989. Blueprint for a Green Economy. 

Earthscan Publications Ltd., London. 

Pica-Ciamarra, U., Baker, D., Morgan, N., Zezza, A., Azzarri, C., Ly, C., 

Sserugga, J., 2014. Investing in the Livestock Sector: Why Good Numbers Matter, 

A Sourcebook for Decision Makers on How to Improve Livestock Data. 

Pietersen, K., 2004. A Decision-making Framework for Groundwater 

Management in Arid Zones: With a Case Study in Namaqualand. University of 

the Western Cape. 

Pietersen, K., 2007. Multiple criteria decision analysis (MCDA): A tool to support 

sustainable management of groundwater resources in South Africa. Water SA, 

32(2), 119-128. 

Pietersen, K., Titus, R., Cobbing, J., 2009. Effective Groundwater Management in 

Namaqualand: Sustaining Supplies. 

Portney, P., 1994. The contingent valuation debate: Why economists should care. 

The Journal of Economic Perspectives 8, 3-17.  

Pote, J., Shackleton, C., Cocks, M., Lubke, R., 2006. Fuelwood harvesting and 

selection in Valley Thicket, South Africa. Journal of Arid Environments, 67(2), 

270-287. 

Price, L., 2005. The electrifying impact on the fuelwood resources of a 

Namaqualand rural community. 

Priddle, R., 2002. World Energy Outlook 2002. International Energy Agency, 

IEA/OECD, Paris. 

Randall, A., Stoll, J., 1980. Consumer's surplus in commodity space. Am. Econ. 

Rev. 70, 449-455.  

 

 

 

 



104 

 

Ranganathan, J., Raudsepp-Hearne, C., Lucas, N., Irwin, F., Bennett, Z., Ash, N., 

West, P., 2008. Ecosystem services: A guide for decision makers. World 

Resources Institute, Washington D.C. 

Reeder, J., Schuman, G., 2002. Influence of livestock grazing on C sequestration 

in semi-arid mixed-grass and short-grass rangelands. Environmental Pollution, 

116(3), 457-463. 

Rietbergen-McCracken, J., Abaza, H. (eds.)., 2013. Environmental valuation: A 

worldwide compendium of case studies. Routledge. Robert E. Krieger Publ. Co. 

34-40. 

Rohde, R., Hoffman, T., Cousins, B., 1999. Experimenting with the commons. 

Land reform and agrarian change in Southern Africa. An occasional Paper Series 

No. 12, Programme for Land and Agrarian Studies. 32 pp. 

Rohde, R., Hoffman, M., Allsoppp, N., 2003. Hanging on a Wire: A Historical 

and Socio-Economic Study of Paulshoek Village in the Communal Area of 

Leliefontein, Namaqualand. Programme for Land and Agrarian Studies.  

Rohde, R., Hoffman, M., 2008. One Hundred Years of Separation: The Historical 

ecology of a South African ‘Coloured Reserve’. Africa, 78, pp 189222 

doi:10.3366/E0001972008000132. 

Rouget, M., Reyers, B., Jonas, Z., Desmet, P., Driver, A., Maze, K., et al., 2004. 

South African National Spatial Biodiversity Assessment 2004. Technical 

Report.Volume 1: Terrestrial Component. 

Sadr, K., 1998. The first herders at the Cape of Good Hope. African 

Archaeological Review, 15(2), 101-132. 

Salles, J., 2011. Valuing biodiversity and ecosystem services: Why put economic 

values on Nature? Comptes Rendus Biologies, 334(5), 469-482. 

Salzman, J., 1997. Valuing ecosystem services. Ecology LQ, 24, 887. 

 

 

 

 



105 

 

Samuels, M., 2006. Patterns of Resource use by Livestock during and After 

Drought in a Communal Rangeland in Namaqualand. MSc Thesis. University of 

the Western Cape. 

Samuels, M., 2013. Pastoral Mobility in a Variable and Spatially Constrained 

South African Environment. Doctoral dissertation, University of Cape Town. 

Sandford, S., 1983. Management of pastoral development in the third world.  John 

Wiley, New York. 

Scoones, I., 1992. The economic value of livestock in the Communal Areas of 

Southern Zimbabwe. Agricultural Systems 39, 339-359.  

Shackleton, C., 1996. Potential stimulation of local rural economies by harvesting 

secondary products: A case study from the Transvaal Lowveld, South Africa. 

Ambio 25(1): 33–38. 

Shackleton, C., Shackleton, S., Netshiluvhi, T., Mathabela, F., Phiri, C., 1999. 

The direct use value of goods and services attributed to cattle and goats in the 

Sand River Catchment, Bushbuckridge. Unpublished Report no.ENV-PC 99003.  

Shackleton, C., Mander, M., 2000. The value of resources used in woodlands. In: 

Owen D.L. (ed.). The South African Forestry Handbook. pp. 635–641. (2nd ed., 

pp. 635–641). South African Forestry Institute, Pretoria. 

Shackleton, C., Shackleton, S., 2000. Direct use values of secondary resources 

harvested from communal savannas in the Bushbuckridge Lowveld. South Africa. 

Journal of Tropical Forest Products 6: 28–47. 

Shackleton, S., Shackleton, C., Cousins, B., 2000a. The economic value of land 

and natural resources to rural livelihoods: Case studies from South Africa. In: 

Cousins, B. (ed). At the crossroads: Land and agrarian reform in South Africa into 

the 21
st
 century. School of Government, University of the Western Cape, pp. 35-

67. 

 

 

 

 



106 

 

Shackleton, S., Shackleton, C., Cousins, B., 2000b. Re-valuing the communal 

lands of Southern Africa: New understandings of rural livelihoods Overseas 

Development Institute Natural Resource Perspectives 62 November.  

Shackleton, C., Shackleton, S., Cousins, B., 2001. The role of land-based 

strategies in rural livelihoods: The contribution of arable production, animal 

husbandry and natural resource harvesting in Communal Areas in South Africa. 

Development Southern Africa, 18(5), 581-604. 

Shackleton, S., Shackleton, C., Netshiluvhi, T., Geach, B., Ballance, A., 

Fairbanks, D., 2002. Use patterns and value of savanna resources in three rural 

villages in South Africa. Economic Botany, 56(2), 130-146. 

Shackleton, C., Grundy, I., Williams, A., 2004. Use of South Africa’s woodlands 

for energy and construction. In Indigenous Forests and Woodlands in SA: Policy, 

people and practice. Lawes MJ et al., p 337. 

Shackleton, C., Shackleton, S., 2004. The importance of non-timber forest 

products in rural livelihood security and as safety nets: A review of evidence from 

South Africa. South African Journal of Science, 100(11 & 12), p 658. 

Shackleton, C., Shackleton, S., Netshiluvhi, T., Mathabela, F., 2005. The 

contribution and direct-use value of livestock to rural livelihoods in the Sand 

River catchment, South Africa. African Journal of Range and Forage Science, 

22(2), 127-140. 

Shackleton, C., Shackleton, S., Buiten, E., Bird, N., 2007. The importance of dry 

woodlands and forests in rural livelihoods and poverty alleviation in South Africa. 

Forest Policy and Economics, 9(5), 558-577. 

Shackleton, C., Shackleton , S., Gambiza, J., Nel, E., Rowntree, K., Urquhart, P., 

Fabricius, C., Ainslie, A., 2010. Livelihoods and vulnerability in the arid and 

semi-arid lands of Southern Africa: Nova Publishers, New York, pp267.  

Shiklomanov, I., 1993. World water resources. Water in Crisis. New York, 

Oxford.  

 

 

 

 



107 

 

Shiklomanov, I., 1998. World water resources: A new appraisal and assessment 

for the 21st century. United Nations Educational, Scientific and Cultural 

Organization. 

Shiklomanov, I., 2000. Appraisal and assessment of world water resources. Water 

international, 25(1), 11-32. 

Skaggs, R., 2008. Ecosystem services and western US rangelands. Choices, 23(2), 

37-41. 

Smit, D., 2005. Towards a tenure system for sustainable natural resource 

management for the communal and commonage land of the Leliefontein rural 

area, Namaqualand.  

Smith, A., 1990. On becoming herders: Khoikhoi and San ethnicity in southern 

Africa. African Studies, 49(2), 51-73. 

Smith, A., Sadr, K., Gribble, J., Yates, R., 1991. Excavations in the South-

Western Cape, South Africa, and the archaeological identity of prehistoric hunter-

gatherers within the last 2000 years. The South African Archaeological Bulletin, 

71-91. 

Smith, A., 1999. Hunters and herders in the Karoo landscape. The Karoo: 

Ecological Patterns and Processes, 243-256.  

Solomon, A., Prentice, I., Leemans, R., Cramer, W., 1993. The interaction of 

climate and land use in future terrestrial carbon storage and release. Water, Air, 

and Soil Pollution, 70, 595-614. 

Solomon, A., 2000. The use and Valuation of Natural Fuelwood Resources in 

Paulshoek, Namaqualand and the Ecological Impacts on Rangeland Dynamics. 

Statistics South Africa, 2012. Census 2011 Statistical release, P0301.4  Pretoria. 

Stoddart, L., Smith, A., Box, T., 1975. Range management. McGraw-Hill, New 

York. 

 

 

 

 



108 

 

Tansley, A., 1935. The use and abuse of vegetational concepts and terms. 

Ecology, 16(3), 284-307. 

Tapson, D., 1996. The technical component of mixed and livestock farming in 

semi-arid lands. Volume Two: KwaZulu-Natal and Northern Province. Indicator 

Press. 

Thaler, R., 1980. Toward a positive theory of consumer choice. Journal of 

Economic Behavior & Organization 1, 39-60. 

Thompson, L., 1990. A History of South Africa, Radix Century South Africa 

Editions, 288 pp. 

Tietenberg, T., 1992. Environmental and natural resource economics. Harper 

Collins Publishers, New York. 

Titus, R., Adams, S., Witthüser, K., Xu, Y., 2009. Hydrogeochemical processes 

that influence the groundwater chemistry of basement aquifer systems, 

Namaqualand. The Basement Aquifers of Southern Africa, 91. 

Turpie, J., O'Connor, T., Mills, A., Robertson, H., 2007. The ecological and 

economic consequences of changing land use in the southern Drakensberg 

grasslands: Environmental and ecological economics. South African Journal of 

Economic and Management Sciences= Suid-Afrikaanse Tydskrif vir Ekonomiese 

en Bestuurswetenskappe, 10(4), 423-441. 

Turpie, J., Marais, C., Blignaut, J., 2008. The working for water programme: 

Evolution of a payments for ecosystem services mechanism that addresses both 

poverty and ecosystem service delivery in South Africa. Ecological economics, 

65(4), 788-798. 

Turpie, J., Lannas, K., Scovronick, N., Louw, A., 2010. Wetland Valuation 

Volume I Wetland ecosystem services and their valuation: A review of current 

understanding and practice. Water Research Commission. Republic of South 

Africa. 

 

 

 

 



109 

 

Ulibarri, C., Wellman, K., 1997. Natural resource valuation: A primer on concepts 

and techniques. Pacific Northwest Laboratory. 

UN, (United Nations) 1992. Convention on Biological Diversity. 

Van Wyk, I., Roychoudhury, A., Maherry, A., Genthe, B., 2012. 

Hydrogeochemical characterisation and evaluation of groundwater resources and 

review of groundwater management schemes in Kamiesberg, Northern Cape. 

Van Zyl, J., Van Rooyen, C., Kirsten, J., Van Schalkwyk, H., 1994. Land reform 

in South Africa: Options to consider for the future. Journal of International 

Development, 6(2), 219-239. 

Venkatachalam, L., 2004. The contingent valuation method: A review. Environ. 

Impact Assess. Rev. 24, 89-124.  

Versfeld, D., Le Maitre, D., Chapman, R., 1998. Alien Invading Plants and Water 

Resources in South Africa: A Preliminary Assessment. Report TT99/98, Water 

Research Commission, Pretoria. 

Wallace, K., 2007. Classification of ecosystem services: Problems and solutions. 

Biological Conservation 139 (3–4), 235–246. 

Webley, L., 1992. The history and archaeology of the pastoralist and hunter-

gatherer settlement in the north-western Cape, South Africa. Doctoral dissertation, 

University of Cape Town, Cape Town. 

Webley, L., 2007. Archaeological evidence for pastoralist land-use and settlement 

in Namaqualand over the last 2000 years. Journal of Arid Environments, 70(4), 

629-640. 

White, C., Bank, L., Jones, S., Mehlwana, M., 1997. Restricted electricity use 

among poor urban households. Development Southern Africa, 14(3), 413-423. 

Wiersum, K., Dold, A., Husselman, M., Cocks, M., 2006. Cultivation of 

medicinal plants as a tool for biodiversity conservation and poverty alleviation in 

the Amatola region, South Africa. Frontis, 17, 43-57. 

 

 

 

 



110 

 

Williams, A., Shackleton, C., 2002. Fuelwood use in South Africa: Where to in 

the 21st Century? The Southern African Forestry Journal, 196(1), 1-7. 

Willig, R., 1976. Consumer's surplus without apology. The American Economic 

Review, 66(4), 589-597. 

Wisbrog, P., Rohde, R., 2003. Debating land reform and rural development. 

TRANCRAA and communal land rights: Lessons from Namaqualand. Policy 

Brief No. 4, PLAAS, UWC. 4 pp. 

Xie, M., 2006. Integrated Water Resources Management (IWRM). Introduction to 

IWRM Principles & Applications. GEF IW:L /WBI/InWent IWRM Workshop, 

Nairobi, Oct. 29-Nov. 2, 2006. 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



111 

 

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................................................................ (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 familie.................................... 

6. Bron (ne) van inkomste 

1. Formele werk 

2. Informele werk 

3. Toelaes 

7. Maandlikse inkomste 

1. Onder    R 2000 

2. R2001 – R4000 

3. R4001 – R6000 

4. Bo    R6000  

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? 

................kg 

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? 

R.................. 

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? 

R....................... 

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)? 

Bees................... 

Skaap...................... 

Bok........................ 

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? 

R....................... 

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 
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4. Vermyding van giftige plante 

5. Predators / veiligheid 

6. Kondisie van vee 

7. Ander 

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? 

R.......................... 

33. Wat is die gemiddelde aantal diere wat u jaarliks verkoop? 

Bees..................... 

Skaap..................... 

Bok................... 

34. Hoeveel diere slag u gemiddeld per jaar vir huishoudelike / kulturele gebruik 

Bees.......................... 

Skaap......................... 

Bok…......................... 

35. Hoeveel diere word jaarliks gevang deur predatore / gesteel? 

......................... 

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? 

Bees R........................ 

Skaap R........................ 

Bok  R......................... 

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? 

R............................... 

43. Wat is die grootte van u area wat u verbou? 
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................................ha 

44. Voeg u enige kompos tot die grond? 

1. Ja 

2. Nee 

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

...................................... 

46. Hoeveel spandeer u op kompos toediening op u grond per jaar? 

R.............................. 

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? 

R.............................. 

49. Hoeveel dae neem dit om te oes? 

...........................dae 

 

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

grond? 

.......................kg 

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

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............................................ (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.................................... 

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? 

................kg 

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? 

R.................. 

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? 

R....................... 

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? 

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

Cattle................... 

Sheep...................... 

Goats........................ 

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? 

R....................... 

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? 

R.......................... 

33. What is the average number of animals you sell in a year? 

Cattle..................... 

Sheep..................... 

Goats................... 

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

domestic/cultural purposes 

Cattle.......................... 

Sheep......................... 

Goats........................ 

35. How many animals caught by predators or stolen per year? 

......................... 

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........................ 

Sheep R........................ 

Goat R......................... 

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? 

R............................... 

43. What is the size of land you were allocated for cropping? 

................................ha 
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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? 

...................................... 

46. How much do you spend on manure application on your farm in a year? 

R.............................. 

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? 

R.............................. 

49. How many days do you spend harvesting your crops in one harvesting period? 

...........................days 

 

50. What is the quantity of crop produced per hectare of your farm? 

.......................kg 

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

 

 

 

 



128 

 

R...................... 

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? 

R....................................per month    

 

 

 

 

 

 


