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ABSTRACT. 

Very little information is available on domestic fuel 

consumTJtion in African villages in Southern l\.frica. And 

yet, it is a problerr that concerns a large •1uwbe::'.'." of people, 

and which is contributing to enviro~mental deterioration. 

At three villaqes, 'in Lesotho, Transkei and KwaZulu, the 

collection and consumption of wood, dung and par2ffin wer~ 

recorded. The larges~ quantities of energy are consumed . 
.in KwaZulu with th.e least in the Transkei (only sliqhtl:' 

belrnv Lesotho). 1rhe total consumntion of energy larc;ely 

depends on the availa.bili tv of wood. \·Jhcn wood becorr.es 

scarce, a~~q is burnt for heat and cooking. Paraffin is 

used for light, and for cooking by some women. Wood and 

dung are burnt at efficiencies of below 3%. The most 

obvious short terr:. solution, to shortages of energy, is to 

raise the effi8iency with which fuel is burnt, In the 

long term, alternative energy sources must be developed. 
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CHAPTER ONE 

INTRODUCTION. 

Energy i3 as essential to human welfare as is food. Food 

itself can be defined as a form of energy. The consumption 

of eneigy in rural villages throughout the world has been 

ignored until recently. The articulation of third world 

issues, and the global recognition of the central impor­

tance of ene~gy in development,have caused an increased 

awareness of the shortages of energy supplies in many rural 

villages. The collection of fuel is putting pressure on 

the 8nvironment and, interconnected with other forces, is 

resulting in det2rioration, desertification and flooding in 

sensitive regions. The burden of collecting fuel falls 

exclusively on wornen. The absence of many of the men, 

working permanently or temporarily in urban centres, reduces 

the possibility of remedial action. 

No detailed studies on energy consumption in Southern Africa 

have been published. The values on wood consumption are 

either informed g 11esses or ueri ved from studies elsewhere 

in Africa. Southern Africa includes a wide range of en­

vironmental conditions. The problems of desert encroach­

ment, soil erosion and the denudation of vegetation, are 

recognize~ in Southern Africa. There is an unusual juxta­

position of traditional so~iety and industrial society. 

This project is a preliminary st..idy of the consumption of 

energy in rural African villages in Southern Africa with­

out focusing on any one aspect.of the whole issue. The 

project includes components from several different academic 

disciplines. 

1.1 THE E1'!ERGY SYSTEM. 

In a village structure there are several energy systems 

which interact to form the total energy system. Some of 
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the systems are food, domestic energy, transport and move-

ment and aqricultural production. This project is on~y 

concerned with the consumption of energy for domestic UP'=S. 

The recognized functions for this energy use are cooking, 

heating and light. Only the fuels which are burnt in these 

activities are considered and not the human energy spent in 

cooking, and preparing the food. 'Ihe human energy us.ed 

to collect the fuels is discussed in the surrogates of tim~, 

distance and money. 

1.2 OBJECTIVES. 

The objectives of this project are: 

i. To collect reliable statistics on the consumption of 

all major types of fuel burnt for domestic use in three 

villages in three different physical environments. 

ii. To ·examine the negative implications of the consumption 

of domestic energy within the village system. This is to 

clarify the extent to which there are shortages of avail­

able en_ergy supplies and the extent to which obtaining c1o-­

rnestic energy is a social problem. Secondly, it i~ to 

examine the biophysical effect of the collection of fuel. 

iii. To make proposals upon whl6h further research can be 

based towards implementing practical solutions aimed at 

alleviating energy shortages. 

1.3 METHODS. 

Three villages were selected for the research in different 

areas. 'rhe villages are in Lesotho, the Transkei and Kwa-
\ 

Zu~u. The villages were visited three times during the 

year to obtain fuel consumption measurements in summer, 

autumn and winter. Consumption of fuel was measured in 

as many households as time permitted, by weighing a pile of 

fuel before and after a period of use. Interviews with 

the women were conducted through an interpreter in 
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lDrder to determine fuel quantities collected, as 

well as time and frequency of collecting fuels. The 

source areas for wood were visited and vegetation parameters 

were recorded. A number of fielcl. experiments were made 

to determine the efficiency of scrobustion of the 

differ3nt fuels in different conditions. The project 

attempted to be empirical wherever possible, to avoid 

distortic~s in the data base. Wherever verbal estimates 

were made by the women, some measure of the reliability· 

of this information was obtained when possible. 



CHAPTER TWO 

COMPARATIVE STUDIES OF ENERGY cmJSUMPTION IN THIRD i·iORLD 

VILLAGES. 

Although there has been an awareness of the problems of 

energy consumption in rural third world villages throughout 

this century (see MacMillan, 1930), the issue has received 

far more attention recently. This is probably due to an in­

creasing awareness of developing countries and their needs, 

the formalization of intermediate technology and the drama­

tic rise in the prices of crude oil. 

The s~gnificance o.f rural energy supplies is such that 

"wooci, animal dung and crop residues ..• provide the barest 

energy necessities for 50 - 60% of the world's people." 

(Makhijani and Poole, 1975 : 1). In some cases paraffin is 

also used in cooking. The consumption of each fuel type in 

third world villages is dealt with individually. 

2 .1 WOOD. 

"Wood is still one of the most important fuels for personal 

use in the world" (Strong, 1978: ~69), and is used by 80% 

of all the people in developing countries (Openshaw, 1974 : 

271). Those who depen~ upon firewood for their energy re­

quiremeDts in cooking and heating are amongst the poorest 

population group, and do not have access to alternative com­

mercial fuel supplies. (Eckholm, 1976 : 81). Several stu­

dies have been concerned with rural energy consumption. 

Those studies that provide quantitative information do not 

always distinguish between rural and urban energy consumption 

in developing countries. 
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2.1.l The World. 

Zon ar'.J. Sparhawk (1923} and Earl (1975) give esti.mates of 

fuelwood consumption in all countries (table 2.1). ·rhese 

figures included urban energy consumption and indicate the 

proportion of total energy derived from fuelwood. The 

accuracy to which non-commercial firewood, gathered in 

rural areas, has been included, is not known. 

North America 

Europe 

Asia 

China 

India 

South America 

Brazil 

Peru 

Africa 

Basotuland ., 

Nigeria 

South Africa 

Algeria 

Tanzania 

Australia and 
Oceania 

Wor10 

Table 2 .1 

Fuel wood m3 p cap % tot energy cons 

1923 1975 1923 1975 

2,51 0,14 47,2%, 0,7%+ 

0,47 0,12 46,9% 3,85%+ 

0,21 0,25 80,6% 

0,14 85,0% 

0,12 0I19 88,8% 30,3% 

0,98 0,70 88,4% 

1,11 1,60 92,5% 59,1% 

0,24 90,9% I 
.. 

0,14 0,63 85,3% 

0,08 95,0% 

0 1 14. 1,00 97,7% 90,6% 

0,22 0,04 54,0% 0,6% 
I 

0,07 0,02 48,4% 1,9% 

0,11 2,30 95,0% 96,0% 

0,63 0,25 61,4% 

0, 49. 0,30 54,4% 

Annual Fuelwocd Consumption in Certain 
Areas (Zon and Sparhawk, 1923 and Earl, 
1975) 

+ Averaging available countries. 

In a large part the reduction in the proportional consump­

tion of fuelwood can be attributed to the use of commercial 

fuels in urban areas. It seems ·doubtful that there has 
" been a significant change in firewood consumption in rural 



REGION 

Developing countries+! 

Indi2.+2 

6. 

(East Ganaetic Plain)+ 3 

(Ma·ngaor1 j +4 

Nepal+S 
_. 

(hills and mountains)+S 

(Terai)+S 

Thailanu.+l 

China 

Bolivia 

(Hunan)+) 

(Peipan) + 4 

(Quebrada) + 4 

Mexico+ 3 

Nigeria+6 

(Batagawara) +4 

G mb . +l a ia 
Tanzania.+! 

(Kilombero)+ 4 I 

I 

QUANTITY 
. (tonnes) 

1-1,3 

0,24 
o la++· .. 

I 

0,05++ 

0,37+ 

J,27+ 

0,54+ 

1,1 

0,9++ 

0,95++ 

2,0 

0,68++ 

0,36 

0,11++ 

1,2 

1,8 

1,5 

ENERGY 
(10 3MJ) 

22,14-28,78 

6,43 

4,0 

1,05 

8,19++ 

5f93++ 

11,96++ 

24,35++ 

20,0 

21,07 

44,28++ 

15,06 

7,97++ 

15,8 

26,57++ 

39,85++ 

23,17 

Table 2.2 Per Capita Consumption of Woodfuel i:i 
Rural Areas. 

+1 Openshaw 1974. 

+2 Henderson 1975. 

+3 Makhijani 1976. 

+4 Makhijani ar.d Poole 1975. 

+5 Earl 1975. 

+6 FA01966. 

- ") 

+ · Converted 'to weight using specific gravity of 0, 54gm cm .> 

for wood. 

++ Assuming 22,14 KJ gm- 1 • 
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areas other than that due to decreasing availability of 

fircwond. Total per capita energy consumption in India has 

not ch-mged in rural areas between 1953 - 1973 (Hende.rson 

1975 : 184). 

Where firewood is abundant, only dead wood is collected, but 

with decreasing availability, saplings and then mature trees 

·are cut (Openshaw, 1974 : 271). Hayes (1977 : 351) states 

that half the trees cut down in the world are for cooking 

and heat. In India, only 7% of wood consumption is from re­

corded sources, the remaj.nder being collected by the people 

from bush land or illegally from state forests, and wood 

accounts for 67% of non-commerc:ial energy consumption (30% 

total energy consumption) (Henderson, 1975 : 167). 

In a number of specific studies, the consumption of fireHooU. 

in rural villages has been recorded. These figures are 

shown in table 2.2. 

In Nepal, a total of nine estimates of annual per capita 

woodfuel_consumP.~ion made by five studies, covering diffe­

;i:;~rit ar~as (Earl, 1975), show an average consumption of 

·1,06 m3 , The standard devi&tion 0£ the results is 0,69 

(i.e." coefficient of variability is 0,65), indicating that 

either there is a significant difference in consumption in 

different areas, or that different researchers will produce 

tlifferent results. 

2.1.2 Southern Africa. 

Concern at the supply of fuel in rural areas of Southern 

Africa has been voiced :)r many years (Dutton, 1923; Mac­

Millan, 1930; and Fair, 1945). The Social and Economic 

Planning Council (1946 : 55) stated that "adequate provision 

for Reserve Natives' fuel and other rough wood requirements 

is a matter of primary importance." More recently Dr. M. 

Grut (in Bond, 1977 : 31) stated that "Firewood is the most 

" important energy source in Southern Africa. Not only .•. -

•. . i 

·{ 

., -

· 1" 

" I 

'" ',·t-

l 
ij 

-l, 
- j· 
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in terms of dependent peoples, but in terms of released 

energy." 

General figures on the consumption of firewood in Southern 

Africa are sparse. Sim {1921 : 23) states that from 1910 

to 1.916, a total of 18,544,000 ft 3 of firewood was sold or 

issued f::::-ee from Crown indigenous land (an average of 75 000 

m3 annually). Neethling (1943 : 18) estimates that in 1939, 

3,5 million ft 3 (98900 m3 } of firewood was sold from govern­

ment forest and an additional 12 million ft 3 (339000 m3 ) at 

least, from private sources. Between 1960 and 1968, on 

average, 28,6% of the wood production on South African Bantu 

Trust land administered by the Department of Forestry, was 

sold for firewood (Annual Reports, 1960 to 1SS8, Dept of 

Forestry). Finally, van Niekerk (1974 : 9) estimated a 

consumption of 0,713 million m3 of non coniferous round­

wood as firewood in 1972. All these figures are probably 

an understatement of the real consumption of firewood since 

"South Africa's total firewood consumption may be 20 times 

above the official estimate" (Dr M. Grut in Bond, 1977 : 32). 'M 
. : . 

Also r.one of these figures attempt to distinguish between 

urban and rural· are as . ·. ~~-: 

The only published estimate of wood consumption by famiJ.ies 

in rural areas of Southern Africa, is of 6 tons of wood per 

family per year (Social and Economic Planning Council, 1946 

5.5) • This, on the basis of 6, 2 8 persons. per family (see 

Appendix A), is a ~onsumption of 0,96 tons of firewood per 

capita ~er year. This est~mate is made for a family in the 

Transkei. The same report, on ti1e basis that one acre of 

iwoodlot could supply a family's fuelwood needs, estimated 

that the Transkei would require 251 000 acres of woodlot, 

·and the other South African Native Reserves, a total of 

413 000 acres of woodlots. In 1946, the Transkei possessed 

16 000 acres of woodlots and in 1967, there were 40 161 

morgen of Trust land with 12 020 morgen planted by Africans 

for "fencing posts, cattle pens and firewood'' (Horrell, 

19G9 : SJ), excluding the Transkei. 

. ' 
';. :·~~ 
', ~ 

)!;:: 



f,,.corrt•l' fflj,,:,.,.t,;.. ~ 
PA~ 1 fl.,. ,,_o{' j,,,.­

,,.,,,.;tl .. /. 

India l 

India (Mangaon) 

India 3 

India 4 

Pak is.tan 1 
• 

Turkey l 

TranskeiS 

2 

10. 

~otal Quantity Quantity per 

1 
(tonnes) Capita (kg) 

I 100 million 180 

I 156+ 

38,l million 87 (per family) 

70 million 128 

11 million 260 

14 million 39 (j 

130 000 82 

Table 2.3: Annual Dung Consumption by Region. 

1 Earl (1975 : 18). 

2 Makhijani and Poole (1975 : 27). 

3 . Revelle ( 1976. : 139) from National Sample Survey (of 
India) 1963/4. 

4 

5 

+ 

Henderson (1975 : 24). 

Social and Economic Planning Commission (1946 : 54). 
-1 

Assuming dung has a Cdlorific value of 13,48 KJ.gm . 

j 

In Inuia, the country for which the most detailed statistics 

are available, estimates. of the proportion of cow· dung pro­

duced, which is burnt as fuel, va~y from 30% (Vidyalaya, 

1976) to 20-25% (Henderson, 1975) and 22-75% (Revelle, ~976). 

Of the total consumption of non-commercial fuels, cow dung 

represents 15% (Henderson, 1975); the coal equivalent per 

capita is estimated at 56 kg annually by Revelle (1976). 

Estimates of total c9nsurnption of cow dung, in India, burnt 

as fuel, range from 50-80 ~illion tons of dry dung annually 

(see Eckholm, 1976 : 82, Hayes, 1977 : 350, and Revelle, 

1976 : 970). In Bond (1977 : 32) there are loose estimates 

of 100 000 tonnes of cow dung 

(63 kg per cap) annually and 2 

(323 kg per cap) in Zululand. 

a maximum figure. 

consumed in the Transkei 

tonnes consumed per family 

The last value is potentially 

The worst implication of these figures is the loss of poten­

tial nutrients and humus from the soil. 'l'he loss of nut-
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rients in the dung burnt in India, is equivalent to more 

than one third of th~ country's chemical fertilizer ~se 

(Eckholm, 1976 : 82}. ·Makhijani (1976 : 11) estimates 

that the use of human and animal. manure in composting, 

could make up more than 4 times the current deficit .:.n fr;-,til•J~" 

.f~ food production in poor countries. It is ironic that, 1-)y 

the use of biogas plants, the m~nure could be used to pro­

vide methane gas for en~rgy without reducing it's nutrient 

value (Hayes, 1977 : 352). 

·2.2.2 Crop Residues. 

Even less information is available on crop residues. Tra­

ditionally, the animals are left to graze on the crop resi­

dues after harvest and what was not eaten was trampled into 

the soil to provide nutrients and l:umus. In Lesotho, crop 

residues were mixed into the dung before it was dried and 

burnt (Wallman, 1969 . 4 7) • The burning of crop residues . 
is_ mentioned by MacMillan ( 19 30 215) anC: the Social and 

E·conomic Planning Council (1946 16) in the Transkei and 
Eckholm {1976 : 82) in Nigeria and India. In India, vege­

table wastes account for 20% of the non-commercial fuel 

cor.sumption (Hend~rson, 1975 : 23) and one fifth of all 

by 

crop residues are burnt {Revelle, 19 76 : 9 71) . 'l'his a:nounts 

to 32 million tons (or 73 kg per cap) per year in rural 

areas (Revelle, 1977 : 135). In Mangaon, India, it is re­

ported that) on average, crop residues accounted for 

1053,36 MJ per capita per year (Makhijani and Poole, 19/5 

: 27). Where crop residues are barely sufficient to feed 

livestock "it's use for fuel means that the animals are as 

malnourished as the people." (Revelle, 1976 : 139). 

2.3 THE COMMERCIALIZATION OF FUEL. 

The commercial fuels are paraffin, electricity and wood, 

which has become available as a priced commodity. Paraffin 

was considered the solution to shortages of firewood, but 

-.:.·1i th the' recent shortage;)
0

~nd rise in price of paraffin, 

.,, 
~ . . ,, 
'•.' 

. ' ,,I 
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many villagers are turning back to firewood (Henderson, 1975 

: 167 and Bond, 1917 : 32}. Wallman (1969 : 71) fou:-..d that 

five families, in a village near 111afeteng, Lesotho, spe".1t 

2,43% of their income on paraffin. Gay (1978 : 12), in a 

village also in the lowlands of Lesotho, found women spent 

6, 3% of their income on paraffin (a total of R4. 78 montt1l.f) . 

The Poverty Datum Line for Lesotho allows R6.95 to be spent 

on energy, which is 7, 2% of the minimum monthly income {vein 

der Weil, 1977: 89). Electricity has been installed in 

many Indian villages, but was found to benefit only 20% of 

the villagers (Makhijani and Poole, 1975 : 22). 

Wood, previously considered as a no~-commercial £uel, can 

easily become commercial once shortages exist. In a Hausa 

village, Nigeiia, collecting and selling wood, Aarned a 

s.lightly above average wage for 5% of the economically 

active men (Hill, 1972 : 73). The price for the wood'rose 

auring the cold Harmattan period. In Niamey, Niger, the 

average manual labourer's family spent 25% Jf their income 

on fuel; in Onagadongou, Upper Volta, this was 20-30% 
. - . . 

(Eckholm, 1976 : 81). In India, fuel is 10-15% of a family's 

food bill (Vidyalaya, 19 76 : 12) . In Khartoum, Sudan, 70% 

of the town's wood was brought in by rail, and sold at a 

subsidized price because of shortages in 1946 (Stebbing, 

1953). Finally, in Nqutu, KwaZulu, fuel accounted for 10% 

of the primary cost of living (Clarke and Ngobese, 1975 : 92). 

The impact of .fuel becoming available only on a commercial 

basis cannot be fully evaluated without looking at the total 

income s~ructure. But since the population group, depending 

on non-commercial fuel, is the poorest in the world, it seems 

inevitable that buying fuel will divert money away from al­

ready insufficient food purchases. 

~.4 THE DETERIORATION OF THE LAND. 

It is very difficult to separate the actions of fuel· col­

lection from grazing, as the. cause of env~ronmental dete-
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rioration. Mak~ijani and Poole (1975) suggest that in 

Afri.ca, overgrazing is the most serious factor, while in 

China, it is the cutting of trees for fireNOOd. Even the 

saplings in reforestation projects are cut for fuel in 

Chi~a (Rich~rdson~ 1966 66). Forests in China were 

completely cut down for fuel, ... a process '.vhich is now oc­

curing in India where, excluding growth, it is estimated 

that all ~he forests will be cut down, at present rates of 

exploitation, in 24 years time (Revelle, 1976). 

Overgrazing and defore~tation initiate a cycle of deterio­

ration in which runoff increases and becomes more seasonal, 

thus promoting flooding, such as the recent floods in India 

(see Openshaw, 1974 and Agarv1al, 1978), while silting and 

soil erosio1y reduce the productivity of the land. This 

process is occu~Ying in the fragile mountain areas of the 

Himalayas and Andes (Hayes, 1977 and Earl, 1975), and also 

in the arid areas of North Africa where the deserts are 

'creeping' (Cywin, 1978). Each.year in North Africa, 

100 000 hectares of land is lost to the desert (Eckholm, 

19 76}. This is .. no new problem, having been r~ised by 

Stebbing in 1938, and 1953. Once trees have been removed, 

the dung is burnt which fur~her dP.prives the soil of nut­

rients and humus. 

In Southern Africa, the problem is frequently alluded to 

(Social and Economic Planning Council, 1946, and MacMillan, 

1930}, especially in connection with mountain catchment 

areas (Fair, 1945, and Depa~tment of Agriculture and Tech­

nical Services, 1961}. In the indigenous Nxamalala forest, 

Natal, an estimated 89 acres are lost each year to the 

pressure of illegal wood cutting (Taylor, 1963 : 36). 

Generally, overgrazing is quoted as the cause of deteriora­

tion and the role of firewood collection is hard to deter­

mine and unclear. Germond (1967) traces the deforestation 

of the lowlands of Lesotho to the late 19th century, when 

the arrival of Europeans, a rinderpest epidemic (destroying 

livestock, and dung supplies) and an exceptionally cold 
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winter resulted in the clearing of large tracts of forest. 

2.5 CONCLUSION. 

That there are so few studies on fuel consumption ?-n rural 

third world villages, is surprising, considering that "nm.:h 

attention has been paid to th2 population food equation, 

(yet) scant notice has been given to the question 0£ how 

the growing numbers will cook their food" (Hayes, 1977 : 

351), and that on~ is dealing with 50 to 60% of the world's 

.population (Makhijani and Poole, 1975: 1). Many of the 

reports quoted in this chapter draw their facts from an 

even smaller.number of basic studies. A number of statis­

tics suggest that firewood consumption, per capita, varies 

betv:een 0, 2 and 2, 0 tonnes per annum in rural third world 

regions. Dung consumption has beer: found to vary between 

80 and 400 kg per capita per annum. Other important fuels 

that are also consumed are paraffin and crop residues. 

The essential requirement of en2rgy to all families causes 

severe de:r.1ands on the time ctnd money-- available to families 

in rural ar~as. The repercussions of burning_ wood and dung 

are far more widespread, affecting large fragile ecosystems, 

anc contributing to flooding deforestation, soil erosion 

and desertification. 



CHAPTER THREE 

THE METHODOLOGY.AND RELIABILITY OF THE RESEARCH. 

This chapter outlines the methods used to collect infor~ 

mation. It's purpose is to support the analysis of the 

results, and to allow the adaptation of these methods to 

any other research. The method is then examined to d~fine 

the potential for error and mis~epresentation within the 

data. 

RESEARCH ME'11HOD. 

Three villages were selected for field research on the 

basis of geographical spread, remoteness and convenier:ce. 

The villages were located in Lesotho, Transkei, and 

KwaZulu. Field work for this project covered a period 

from December 1977, until July 1978, of which six months 

were spen~ in the field. T~e field research covered as 

much of the annual cycle as possible in order to monitor 

seasonal changes in ene.rgy consumption. The collection 

of inforr .. ation was achieved through an interpreter during 

interviews structured around a questionaire. The con­

sumption of individual fuel types was !11.eas ured empirically. 

3. 1. 1 The Criteria for· Selecting Vi.llages. 

The decision to consider three villages resulted from the 

time avc.ilable for fieldwork, and the absence of·. any other 

studies in Southern Africa.focusing on energy· consumption 

in rural African villages. Two approaches which could have 

~een used in selecting the villages were: 

i. To investigate microscale differences bebveen villages 
' . 

adjacent to one another. 

ii. To explore macroscale differences between villages 

widely separated spatially and environmentally. 

The latter approach was adopted as being potentially ~ore 

fruitful in a preliminary study. 
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A second criteria, in view of the rapid spread of Western 

culture, was t6 select village~ in remote areas where a 

large de~ree of the traditional structure might still 

exist. Finally, specific villages, within the larger 

regions, were chosen where personal contacts could be used 

to gain an introatiction to t~e village 

during field research. 
,; 

The three villages that were selected are, M.alefiloane 

(Mokhotlong province, Lesotho), Jozanna's Nek (Herschel 

district, Transkei}, and Mashunka (Msinga, KwaZulu). 

3.1.1.1 Geographical ~pread. 

The purpose of selecting widely separated villages is to 

obtain a range of different environmental factors, and to 

see the ex-tent to which these influence energy consumption. 

Table 3.1 lists some of the biophysical characteristics of 

each village. 

Altitude (nf) 

Dec Temp (Av) 

June Temp(Av) 

Rainfall (mm) 

Veld Type + 

Table 3.1 

MALEFILO~Nf<~ JOZ NEK MASHUNKA 

2680 1710 670 

16,4°C 21,3·c 23,l°C 

4, 9 °C 7, 9 "C 11,1·c 

574,7 649,0 660,1 

58 ~8/58 23 

Some Biophysical Characteristics 
of each Vlllage. 

+ Veld Type Numbers from Acocks (1952) • 

. Malefiloane and Jozanna's Nek are within the Drakensberg 

system (with Jozanna's Nek on the southern fringe), and 

show similar characteristics. Mashunka, in the Tugela 

valley (Natal), is significantly different. 

. ... 
i•· 

i; . 

. -

.. 
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3.1.1.2 Remoteness. 

Remoteness can be defined spatially as distance or t~me 

to th~ ~e~reit trading store or marketing centre. Alter­

nately, r~moteriess can be conceptualised as the survival 

of traditional structures in the face of .::::hange towa::-ds 

an industrial consumer society. Indicators which at.tempt 

to quantify the latter are housing structures, (the roo­

fing material), migrant labour, the use of consumer arti­

cles (such as paraffin lamps, si..:oves and heaters), and 

other unrecorded aspects such as radios, cars, cultural 

traits and rituals. 

Dist to shop 

Dist to town 

Time to town 

(by foot} 

Time to town 

(by horse) 

Time to town 

(by car) .. 

% Corrig+roof s 

% E.A. 
+ men 

migrants 

% E.A. women 

migrants 

% with paraf~ 

lamps 

% w:!.th primus 

stoves 

% with primus 

heater 

Table 3. 2 

~1ALEF I LOANE 1..TCZ NEK MASHUNKA 

1 km in village 4 km 

18 km 12 km 22 km 

5 hr 3 hr 4 hr 

3 hr - -
I I 

1 hi 20 min 25 min 

0 55% 0 

73% 78% -

0 15% -

100% 100% 100% 

43% 92% 25% 

0 15% 0 

Remoteness Indicators for Each 

Village. 

+, Economically Active. 
++ Corrigated zinc sheets. 

I 

I 



,, 

•· 

18. 

Only Malefiloane really fulfilled the criteria of remote­

ness, while Jozanna's Nek was the ieast remote villaJe, 

both spa.tially, and conceptually. .Mashunka showed a high 

degree of conceptual remoteness, while having relatively 

easy access to large urban centres in Natal . 

.: 

3.1.1.3 Personal contact. 

The access and introduction to each village depended 0n 

circumstance. In Malefiloane the researcher participated 

. on a workcamp constructing a clinic one kilometer from 

the village. An introduction to the Headman of Jozanna's 

Nek, Klas Mangwana, was obtained ~hrough Lili Hlatshaneni, 

(Chair?erson of Zenzele Women's Organisation, Herchel 

District) with whom the researcher had had previous con~ 

tact. Mashunka is a village adjacent to the Churches 

Agricultural Project farm, Emduktshani, run by Neil Alcock, 

where the researcher stayed and through which interpreters 

were arranged. 

3. l. 2 Monitoring Periods. 

Each village was visited three times to monitor seasonal 

changes in energy consumption. This also served to obtain 

a wider data coverage, improve the information collections 

and develop the relationship between the researcher and 

the community. 

It was considered essential to obtain a record of energy 

consump~ion that included responses to the annual cli-

matic cycle. This presumed an increase in energy con­

sumption during the cold winter period. As there was not 

enough time for the field-work to cover a whole year, it 

was assumed that energy consumption in spring and autumn 

would be similar and the field-work was carried out in 

sununer, autumn and winter. 

Returning to the village several times, allowed the re-
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searcher to concentrate on different aspects of the data 

base caring each visit. The largest collection of data 

o<curre.d in autumn when, in addition to experiments on 

efficiencies of combustion, biomass fuel potential and 

demographic data (income and age statistics) , the resear­

chc.c attempted to obtain two or three consecutive readings 

on energy consumption at each household, to estimate t-.hE:: 

daily variation. The basic data on quantities of fuel 

consumed w2s collected on each visit. 

With each visit the research technique was improved in 

order to overcome limitations and possible errors. The 

first visit, in summer, collected the basic data on quan­

tities of fuel burnt, a~d.devel~ped the questionnaire which 

was again restructured for the third visit. An example of 

the improvements was the change from asking women how 

often in a week, they collected wood, to whether they col­

lected wood last Monday, Tuesday, etc. 

Returning to the villages deepened the contact betWP9n the 

resea~cher and the community so thac the people became 

familiar with his subject and method of operation. While 

most women became more helpful as a result of the con~act, 

a few women resented what appearea, to them, to be a fu~ile 

repetition of the same questions. 

3 .1. 3 The Collection of Information. 

Since the fieldwork took place in three different linguis­

tic areas where few women spoke English, it was necessary 

to use interpreters. The data collection fell into two 

categories. Firstly, the empirical measurement of each 

type of fuel consumed, and secondly, information collected 

verbally from the women using a questionnaire as a guidline. 

3.1.3.1 Interpreters~ 

Interpreters were arranged on arrival in each village. It 

required several days to find someone able to interpret 
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(out of a very small number of people ,sufficiently fluent · 

in both languages), and required that the research be organized 

~round the other responsibilities of the inter~reter. 

A total of fourteen interpreters translated during the 

research, of which' six worked for longer 9eriods. T~is 

aL1owed a subjective appraisal of the impact of an inter­

preter on the information collection (which is discussed 

in section 3.2.3.2). 

3.1.3.2 The measurement of empirical information. 

The empirical measurement of the consumption o:f each fuel 

type formed the core of this project. Data was collected 

empirically in the following areas: 

i. Weighing of wood, dung or paraffin: 

To measure fuel consumption, the women were asked to make 

a pile of wood or dung sufficiently large to last for two 

or three days. This was weighed using two round dtal 

spring scales (Salter model 235 calibr2.ted 0 - lOOkg x 

SGOgm, and 0 - ~Okg x 50gm). The women were asked to take 

all fuel from these piles for the period of 

the experiment, the piles were then reweighed one to 

three days later. If the pile was finished before re­

weighing, the woman was asked when the last fuei. was burnt. 

The volume of pa,raffin was either estimated visually when 

in a glass bottle or weighed (and converted using l kg = 
84 7 ml) if in a t·in or plastic container, again at two ti::ne 
perj_ods. 

ii. Calorific value of each fuel: 

Samples of wood and dung were collected and the calorific 

value was obtained using a'macrobomb Calorimeter in the 

Zoology Department at UCT. (See Appendix A for all the 

results). The values for paraffin and coal were obtained 

from the Department of Planning and the Environment. (1978, 

vJ : 191 - 2). 

The following values were used to convert fuel types to 
... 

heat units. 

'! 



Wood 

Kraal dung 

Field du!1g 

Paraffin 

Coal 

21. 

Malefiloane 

Jozanna's Nek 

Mashunka · 

23,20 

22,81 

21,03 

llr47 

16,72 

38,00 

30,00 

iii. Efficiencies of combustion: 

MJ/kg 

MJ/kg 

MJ/kg 

MJ/kg 

HJ/kg 

MJ/l 

MJ/kg 

A detailed description of this procedure is given in 

.section 5.3.1. The instruments that were used are the 

spring scales, a 500 ml measuring cylinder calibrated to 

5 ml (to measure the volume of wat2r}, and for tempera­

tures, an instrument using two thermocouples covering the 

ranges 0 - 5 mV and O - 50 mv. (for temperatures up :to 

115°C and 870°C respectively), built by Anton Flepp 

(School of Environmental Studies, UCT.l 

iv. Biomass fuel potential: 

A number of quadrats, at increasing distances from each 

village, were sampled to ex~mine the availanle fuel and 

the vegetation structure. The quadrats were located on 

a vector towards the area where most women collected their 

firewood. In a 10 x 10 m quadrat, height and cover of 

vegetatio~, soil erosion, damage ·to plants and tree or 

bush species, were noted. In a smaller 1 x l m quadrat, 

the weight of available firewood was measured. Where the 

quadrat contained trees (at Mashunka), the total trunk and 

branch volume was estimated (taking tapering and divid~ng 

inco account) and, using a measured specific gravity of 

1,886 gcm- 3 (measured in the field), converted to mass. 

3.1.3.3 Information obtained verbally. 

This information was obtained through the interpreter 

during an informal interview. The two questionnaires 

which were developed to organize the required information 

are presented in Appendix B . The questionnaire was not 

followed rigidly. A core of information concerning the 
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size of each household at home {for per capita consumption 

of fuel), frequencies and time of collecting fuel, and 

verLal estimates of fuel consurnpt.ion (to measure the 

accuracy of verbal estimates), wes collected on each visit. 

The other information on incomes and ages were only collec­

ted once (successive measures would have defined its relia­

bility b'.lt. increased the length of interviews too much). 

3.2 THE RELIABILITY OF THE INFORMATION. 

Any study covering sociological and anthropological 

variables inevitably incorporates a large potential for 

error. This section discusses the representativeness of 

the villages that were selected and of the group sampl9d 

within each village. Finally it examines the errors that 

might arise from the methods of collecting data. 

3.2.1 How Representative are the Selected Villages? 

The extent to which the results from one village can be 

extrapolated over a larger area shorila be li~ited by applying 

categories of narrowing spatial generality. ·These are 

tribal and clan grouping, vegetational type and topography. 

In addition, sociel structure and population densities will 

have an effect. From section 5.2.2, it is apparent that 

energy consumption relates to the available fuel resources. 

This is the access to and extent of wood, dung and para­

ffin supplies, ~hich in turn, relate to local scale varia­

tions, and alter with each village. This study is concerned 

with the interaction between fuel consumption, resources 

and population, and does not attempt to estimate fuel con­

sumption over larger geographical areas. 

3.2.2 How Representative are the Groups Sampled. 

Only Malefiloane was small e~ough fnr the whnl~ •.rillage to be 

samoled. In Jozanna's Nek and Mashunka, the observations 

were soread between different RPctions of the 

village. Otherwise sampling was based on random visual 
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selection and the need for someone to be at home. As the 

same group was not sampled in each village (either beca'J.se no·­

one 1·rns horne or to broaden the s2_mple), in tables 4. J.9 +:o 

4.21 a control group, of households sampled on each visit, 

is identified. 

3.2.3 Shortcomings of the Interview Method. 

Tvlo aspects of the use of the interview method in this 

context are liable to introduce errors. Firstly, the 

difficulty of translation and seco11dly, the presence of 

the interviewer. 

In ::;ocial surveys "it is normally impossible to arrive at 

a wholly unambiguous and completely acceptqble me.asure of 

any variable" (Babbie, 1973 : 253), especially when the 

questions and replies must be translated. The interpreters 

were mostly fluent in the local African language with 

varying degrees of fluency in English. None were pro­

fessional interpreters. To some extent it ~as possible 

to see if the interviewee understood the questions fro~ 

her reply. An ~rror that is far harder t~ notice occurs 

when the in.terpreter, aware of the forPl of answer desired 

by the interviewer (from past experience) simplifies the 

replies to fit this format or even prompts the respondent 

. (Williams, 1967 , and Crane and Angrosino, 1974). The 

factual and empirical nature of most of the questions 

should have minimtsed the~e errors to a large extent. 

Ideally "the interviewer's presence should not affect a 

respondent's perception of a question, nor the answer 

given" (Babbie, 1973 : 172). A white interviewer could 

' have elicited an emotional response from the people, 

and whenever a woman appeared afraid, hostile or sus­

picious, no further questions were asked and no measure­

ments were taken. Fear and suspicion were only noticed 

in Jozanna's Nek. In Mashunka, two people were suspicious 

of an i,nterpreter, on one occasion, because he came from 

a village far away, and was too well dressed. 
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3.2.4 Errors Within the Measured Data. 

A nurrber of sources of error can be identified in the 

collection of the measured data. No estimates of these 

errors can be made. 

3. 2. 4. 1 The use of unrecorded- fuel. 

This would occur when fuel from some source other than the 

pile of weighed fuel was used. This was noticed on a few 

occasions and might have occured Unnoticed on other occa­

sions. Reasons for using other fuel could be: 

i. Mistrust. 

The women might suspect the motives of the researcher and 

deliberately falsify the results. 

ii. Misunderstanding. 

When the women fail to understand that all fuel should be 

taken from the measured pile. 

iii. Relevanc~ to the women. 

Since the procedure of taking ~uel from one pile provided 

no benefit to the women they probably used fuel ·from some 

other source when it was much easier. 

iv. O~her members of the household. 

,Children or anyone who did not know about the measured 

pile of fuel would take fuel from any convenient source. 

3.2.4.2 Variation between energy consumption on different 

days. 

Energy consumption varies from day to day in each household. 

During the second visit to each village, two or three con­

secutive measurements of energy consumption were made at as 

many households as possible. The coefficient of variability 

for energy consumption between different days (the average 

standard deviation divided by the average consumption of 

the consecutive measurements) for the villages was 0,55 

in Malefiloane,· 0,42 in Jozanna's Nek, and 0,76 in Mashunka 

(with 0, 39 in January; but these last two figures are 

. .. 
' 

.. 
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unreliable because of the small number of samples). Thus 

the daily variation is a significant factor that averages 

around 50% of the mean consumption. 

3.2.4.3 The transformation of the raw data. 

The raw data consisted of weights of fuel consumed ovP-r 

different time periods by families of different sizes. 

To arrive at the final figures, several transformations 

had to be made: 

i. Daily consumption~ 

For energy consumption, the day was divided into two halves, 

distinguished by midnight and rr.:!.dday (beti.,reen breakfast and 

supper). This was justified 3ince cooking took place in the 

morning and evening, and, where lunch was eaten, it was 

cooked along with breakfast and eaten cold. Energy con­

sumed for light or heat was used at night only. As far as 

possible pairs of measurements were done at the same tirne 

of day, but when the above assumption was used, a potential 

for e~ror from cooking of bread or jwalc. during the day 

arose. 

ii. Per capita consumption. 

Energy required for cooking indir9ctly'depended on the 

size of a household, whereas energy required for heat or 

light was independent of the size of household. Both the 

energy consumed per household and per person, is presented 

in tables 4.19 to 4.21. 

iii. Calorific values. 

These were averages of specimens collected and will not 

exactly reflect each fuel type used~ 

''3.2.5 Errors Within the Reported Information. 

When information was obtained from the estimates of women, 

the errors are likely to be larger. Several factors affec­

ting this error can be suggested and, in this case, esti­

mates o~ the errors can be maae. 

, ' 

,-
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Since fuel is in continual use and difficult to obtain, 

one can exp~ct the women to 'IJe aware of it;s consumption. 

In Mashm1ka, the women could nc-.:ne the tree of each piece 

of wood in their stockpile (the accuracy of the name can 

not be confirmed}. Alternatively, the units for measuri~g 

the quantities of fuel, or the ti~e taken to collect fuel, 

are alien to th~ women so that the estimates are meaning-

less· (Wallman, 1965~) An extra log hardly makes a pile 

look larger. Time is not of the sarue importance in the 

village routine although it is felt the awareness of time, 

resulting from schooling hours, watches, clocks and radios, 

is far greater than what Wallman (1965 : 239-40) suggests 

(possibly the result of 13 years of change). 

Estimates of the errors in verbal s·:...atements by the women 

were obtained by asking the S.J.111e question on more than one 

visit (ages of the members of a household), and by ob­

taining a verbal estimate when ,a measurement was also made. 

The results of this are shrn-in in t.::ble 3. 3. 

MALEFILOANh JOZ NEK MASHUNKA 
.. 

Age 9,30% - -
Wood (used) 14,87% -14,60% 7,94% 

(coll) -34,42% - -
Dung (used) -30,34% -286,08% -

(-24,87%} -
(coll) -40,0% -

Par. (used) -45,52% -93,88% -
(-6,27%1 (-10,56%) -

(poss) 65% 53% -

Table 3.3 Errors in the estimates of 

women. 

E = ((m-e)/m)l00% 

() Excluding those without the fuel. 

Coll - Collected. m 

Poss - Possessed. 

Meo..sv.feq +c..1 ~W>fl1Ht~ 

est1~~{.d fud 4v..<:4ntitle.s 

i 
;··. 
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Claassens (1978) found an average overestimation of 191% 

between the estimated and actuc:.l incomes of members of a 

communal garden in Herschel (th~1.t is nearly a three times 

exaggeration) • It is interesting to note that the esti­

mates are most accurate for wood - the most frequently 

used fuel. The estimates for dung and paraffin are far 

more accurate when one excludes cases where the household 

had no dung or paraffin when visited. This suggests that 

the estimates by the women relate tc when they possess 

the fue_l_ and, because of a lack of money or the weather, 

they frequ~ntly go without that fuel type. 

3.3 CONCLUSION. 

The three villages which were selected for research con­

tained two villages (Malefilo.:=tne and Jozanna's Nek) which 

have a similar environmental situation, and one village 

(Jozanna's Nek) which shows a greater degree of change 

towards a r,onsumer society. The collection of information 

was empirical u.s fa.r as it was possible, and covered the 

seasons from summer through to winter. The study wns con­

cerned with fuel consumption, and the factor influencing 

it, in each village, and does not extrapolate the findings 

over wider geographical areas. A number of uncontrollable 

errors could have appeared in the measurement of the data, 

and estimates of the women. These errors, where quanti­

fiable, appear to be smaller than (or equivalent to) the 

measured variation.in energy consumption between different 

days, and are u11likely to seriously distort the :r-esul ts. 

.. 
'' 



<';HAPTER FOUR 

FUEL CONSUMPTION IN THE T;mEE VILLAGES~ 

' 
The consumption of energy in rural villages is characterised 

by different fuel types. In this chapter the results of the 

fieldwo£k are presented according to type of fuel. The major 

fuels are wood, dung and paraffin; minor fuels, whose use 

is sporadic or confined to a few families, are coal and crop 

residues. The results from each village are presented tcge­

ther rather than discussing each village separately. This 

approach allows a more dei:.ailled analysis of similarities 

and differences between villages. The villages in which 

field research was conducted are Malefiloane Cin Mokhotlong 

province, Lesotho), Jozanna's Nek (in Herschel district, 

Transkei) ar.d Mashunka (in Msinga district, KwaZulu). 

Characteristics of each village not directly relevant to fuel 

consumption, are discussed in Chapter Three and Appendix A. 

4 .1 WOOD. 

The most important fuel is \·10od collected from the hills 

around each village. The collection of wood results in a 

deterioration of the vegetation when the colle~tion exce2ds 

net primary production. Collectin~ wood is a severe burden 

to the women in each conununity in terms of the time spent 

collecting wood, ·distances walked and the physical ha~dship 

of collecting and carrying the bundles of wood. 

4. l. 1 The Vegetation. 

Firewood collection and consumption is largely determined by 

the availability of fuelwood in the vegetation surrounding 

each village. The natural vegetation has been modified by 

the impact of grazing, agriculture and firewood collection. 

L 
r 
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4.1.1.1 The vegetation types. 

Fol~owing Acocks (1952) the vege~ation at each village l."" . .., . 

Themeda-Festuca Alpine veld (Malefiloane), Cyrnbopogon-Tht-::!meda 

veld bordering on Therneda-Festuca Alpine veld (Jozanna's Nek) 

and Valley Bushveld (Mashunka). Themeda-Festuca Alpine veld 

covers I'.'.ost of the Drakensberg mountain system between 

1850m and 2150m with a rainfall of 600mm to 1900mm p.a. 

The Alpine veld extends south-west into the Eastern Cape 

and covers the Witteberg above Jozanna's Nek, lying on the 

boundary with the Cywbopogon-Themeda veld. This veld type 

ranges from 1200m to 1SQ1)m with 450rnm to 750mm p.a. of rain­

fall. The Valley Bushveld occupies most of the larger river 

valleys draining into the IndiaD Ocean and is associated with 

steeper valley slopes and 500mm to 900mm of rainfall. Edwards 

(1967) describes the vegetation. at Mashunka as Euphorbia tir­

ucalli Succulent scrub with Semi-dectduous Bush {acacia-

boscia-olea-schotia scrub) on the higher valley slopes. 

The main firewood species in each village are Chrysocoma 

tenuifolia and Pentzia cooperi {Malefiloane), whicl1 are both 

small herbaceous multisterru-ned bushes with a maximum stem 

diameter of :!:2omm; Leucosidea serica (Jozanna' s Nek) , which . 
is a bushy tree growing to 2m wi t:n a maximum trunk diar::,eter 

of 50rnm (all the other fuel speci2s in Jozanna's Nek are small 

. mul tistemmed bushes) , and a range of different trees in ·:, 

Mashunka. A full list of.species is given in Appendix A. 

The species list for Jozanna's Nek corr~sponds better with 

Alpine veld than Cymbopogon veld, this is because firewood 

is collected on the mountains acove the village. In Mashunka 

the women had a detailled knowledge of the trees and could 

name the tree of each log on their woodpile, they also had 

~references for certain trees {table 4.1). 

4 ·. 1.1. 2 The availability of firewood. 

The quantities of fuel available as fuel were measured in 

·lOm x lO!ll quadrats selected randomly along a vector from 

t L 

·, 

.. 
I •, 
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NA..'-'1E SPECIES USE REASON 1 
Un'~-Ilaba Aloe 12e· } lots of flames, jwala 

I 
umS'J.lulu Eu12horbia (biey) unpleasant f lavou:r-

tirucalli on food 
I 

S12irostachysl 'd d t:u:tThomboti smoke, poisonous . avoi e africana sap 

umBondTl"le Cm:nbr:etum 1 
api c ula turn JI 

umVithi !A.V\i<.hOW~ warmth good coals 

umQuma Olea af ricana light ·burns green & wet 

Hlokoshiyane Rhus avoided 
I 

smoke S~- too much 

Table 4.1 Wood Preferences among Zulu Women. 

t~e village towards the area of maximum fuel collection. 

At Mashunka it was impossible to «veigh trees and an estimate 

was made of equivalent wood volume which was converted usinq 
-3 a density of 1,886 g.cm . The results are shown in Table 

4.2 where the figures represent green wood weight. The 

figures do not indicate the extent to which the quadrat is 

representative of larger areas, a~d only loosely sugg~st 

firewood potential assuming the stripping of all vegetat:icn. 

They do suqgest that the vegetation has been denuded nearer 

tbe villages, forcing women to walk further to fetch firewood. 

Very rough estimate~ on the annual production of biomass in 

different ecosystems are g!ven in Earl (1975: 46). The 

productivity of the vegetation s~rrounding each village will 

probably fall between 1, 0 to 4, 0 tonnes of wood per hectare 

{of which 80% will be above the ground). The vegetation 

s·urrounding Malefiloane and Jozanna' s Nek can be expected 

to fall towards the bottom limit with that at Mashunka nearer 

the top limit. 

.. 
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MALEFILOANE JOZANNA'S NEKI MASHUNKA 

.--Q-u-a-_C:-r-.a-t-t-d-i_s_t ____ w_o_o_d_-+-dist wood I dist wood--

lOxlOm km kg km kg km kg 

a 

b 

c 

d 

e 

f 

g 

0,9 

I 
1,7 

2,3 

2,6 

3,1 

3,6 

3,8 

'.i'2.ble 4. 2 

152,0 

141,6 

121,5 

48,1+ 

312,5 

546,0 

405,9 

1,3 

3,0 

3,1 

3,7 

294,0 

burnt 

658,8 

.288,0 

o,o 213,3 

0,3 6376,5 

1,5 5312,6 

1,9 9~50,5 

Biomass Fuel Potential (kg} 

546 Areas where most women fetch wood. 
+ South facing slope. 

4.1.1~3 The pressure on the vegetation. 

The. relation between populatio;:-, pressure and environment 

is_highly complex (Anzagi_ and Bernard, 1977) artd beyond the 

scope of this project, which simply documents parameters 

of soil erosion, damage to plants, and nllII1~ers of tr8e 

stumps (Figure 4.1 and Appendix A); 

The wood source areas at each village do not show erosional 

features. This s~ggests that erosion does not result primar­

ily from firewood collection. \ 7 egetation changes in Herschel 

district, resulting from human activity, are mentioned by 

MacMillan (1930 : 202); "the arid land suffers likewise, and 

even the mountain slopes, most utterly denuded of bush by 

• persistent veld fires and by the search for domestic fuel, 

are visibly scarred and eroded by the rush of water." In 

the Lowlands of Lesotho Germond ( 19 6 7) , Poynton (19 66} and 

Heywood (1908} document the destruction of indigenous forests 

with firewood collection listed as one important contributing 

factor.~ In the Highlands, although weed species "ar~ a'sign. 

jl 
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of overgrazing and mismanagement of the pasture land, (they) 

provide a source of fuel in thP case of Chrysocoma and 

Aster filifolius ... Such w~ed species do not survive lo~g 

where the grassland slopes are withdrawn from grazing for a 

season or two. 11
( Guillarmod, 1971 : 45). At Jozanna's 

Nek the women te:-1ded to col2..ect firewood from burnt patches 

on the mountains where herdboys 11ad started veld fires. 

Everyone denied that there was any collusion between the herd­

boys and the women. 

4 .1. 2 The Collection of Firewood. 

Collecting firewood i~ one of the most time consuming and 

arduous routine tasks that the African village women must 

perform. They walk to the firewood source area, gather a 

bundle of wood and then carry it home on their heads. 

Girls collsct from the age ~f eight years. In Mashunka 

the married women traditionally raise their hair over a hat 

shaped frame and paint it red (isiCholo). In order to 

carry et bundle of ·.·.'ood without damaging their isiCholo, 

the women balance a round tin can on their foreheads and 

then balance the bundle on top of the can. 

4.1.2.l The time factor. 

The reliability of time estimates is discussed in section 3.2.5 

but where estimates could be checked they seemed accurate. 

The average times for wood collection.are shown in Table 4.3. 

Women spend longest collecting wood in Jozanna's Nek, where 

it takes on average over 14 hours a week. In a large viilage 

near Mohales Hoek, Lesotho, Gay (1978 : 8} found women spent 

on average 22 minutes a day (2 hours 12 minutes for a 6 day 

' week} collecting wood but amongst women over 45, single and 

poor this increased to 49 minutes a day (4 hours 54 minutes 

a week} • 
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I MASHUNKA 
i -~~~ 

M.ALEFILOANE JOZANNA'S NEK 

One Bundle 3hrs lOmin 4hrs J 3hrs 30rn.::..n 

Per Week 13hrs 50min 14hrs 45min llhrs 15mtn 
!__~~~~~--'-~~~~~~~--'-~~~~~~~-- -~--~--~~·--' 

'l'able 4. :~ : Time Spent Collecting Firewood. 

At Malefiloane, 12 women were asked to estimate ho•rJ long it 

had taken them to collect one bundle of firewood when they had 

first a~rived in the village (the village was first settled 

in 1965). This was to discover if they felt wood was becoming 

harder to get. The correlation coefficient of % increase 

in time against the sp~n of years was 0,389, but insignificant 

at p = O,O~. Thus no significant deterioration can be 
' 

defined, but using a simpler test there is a significant 
' difference at p = 0,01 between the t.ime tnken to collect 

firewood now and in the past. Thus, within the accuracy of 

the information, wood has become less easily available. 

At a very bimple level of analysis, women in each village 

wer2 asked whether they fouwd collecting wood was a burden, 

whether collecting wood or water was a worse burden, and 

whether, since they had arrived in the village, collecting 

wood h~d become more difficult. The results (Table 1.4), 

which cannot be rigorously validate<l, show that wood is 

felt to be an especially serious burden by the women in 

Malefiloane and Jozanna's Nek. In Mashunka water is also 

a problem because it must be fetched from the Tugela river, 

while the two o-:.her villages have a well nearby. r~-. Mashunka 

the vegetation has not deteriorated significantly in the 

women's perception. 

6 4.1.2.2 T~e distances involved. 

The major firewood source area in all three villages is 

towards, or on, the surrounding highlands (at Mashunka it is 

the top of the valley sides). In all villages a distinct 

area fo,! collecting firewood exists. This is. because it has 

become harder to collect wood nearer the vill~ge as over-
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exploitation has pushed the area of nearest dense woody 

vegetation further away (Table 4.3). Some women suggested 

that the change in firewood availability is due to smaller 

sized logs near the village requiring longer journeys tc f:ind 

large logs, although the areas covered by bushes remain the 

same. Mabel Mangwana (Jozanna's Nek) said that previously 

women 0nJy took the tree trunk", but now they take all the 

branches as well. 

Is coll wood 
a burden? 

YES 

NO 

DON't KNOW 

n (%vill pop) 

Is wood or wate1 
the worse burden? 

WOOD 

WATER 

SAME/DON'T 
KNOW 

.. 

n (% vill pop) 

Has coll wood 
got worse? 

YES 

NO/SAME 

DON'T KNOW 

n (% vill pop) 

Table 4.4 

MALEFILOANE JOZ NEK MASHUNKA 

I 

73% 70% 62% 

27% 
I 

30% 38% 

0% 0% 0% 

15 ( 75%} 10 ( 5 %} 13 ( 22 Si;} 

87% 83% 46% 

0% 0% 23% 

13% 17% 31% 
; 

15 ( 75%} 6 ( 3%) 13 (22%) 

80% 90% 46% 

20% 10% 39% 

0% 0% 15% 

15 ( 75%} 10 ( 5 % } 13 (22%) 

Answers to Questions on the 
Collection of Firewood. 

I 

Table 4.5 shows the vertical and horizontal distances to 

the major fuel source area. It must be remembered that 

women still can, and do, collect wood anywhere else where 

they can find it. 
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.----------+-l--1A_L_E_F_I_L_O_A~ NEK . , MASl!UNKA 

Horizontal Dist• 3,0 km 1 3,0 kmli, 7 km 

Dist on Foot 3,5 km , 3,2 km 2,5 km 

Local Relief 300 m 300 m 250 ro 

Table 4.5 Distances to Major Fuel Source 
Areas from the Centre of the Village. 

4.1.2.3 The bundles. 

· Wood is· collected into a cylindr±.ca,l bundle for carrying" 

on the woman's head. The bundle extends in front of, and 

behind, the woman. Initially one end is raised to get the 

head under.the point of balance, and then the-front of the 

bundle is lifted. The bundle is usually tied together with 

string or platted grass. 

The heaviest bundles recorded ~ere 39 1 5 kg (Mashrinka}, 

34 kg (Jozanna's Nek) and 32 kg (Malefiloa~e}. A typical 

bundle in Jozanna' s Nek weighed l 7 kg and was 1, 9 m l011g 

and 45 ems across (giving a density of 14,06 kg.m- 3 ). 

Bond ( 19 7 7 )· records a bundle of 9 d kg weighed in the Natal 

highveld near tall indigenous forests. This large difference 

in bundle weight can only be explained by assuming that 

the shape of the logs limits the size of bundle that a 

woman can carry. In Natal the l_ong straight poles can form 

a heavier bundle than in Malefiloane arid Jozanna's Nek where 

a large b~ndle of bushes could not hold together. 

Using the frequencies of collection, and the weights of the 

bundles (substituting the average village bundle weight if 

there was no bundle weight for the specific woman), it is 

possible to estimate wood collection in each village 

(Table 4.6). The frequency of collecting wood bundles in 

Malefiloane (per week) was 6 (sununer) , 4, 6 (autumn) and 2 

(winter) . The drop in autumn and in winter was due to 

harvest~nq and the further drop in winter was.probably due 

to.. the substitution of dung for wood. 
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MALEFILOANE JOZ NEK MASHUNKA 

Av bdle wt (kg) 21, 3n · 15,20+ 20,62 
(nearby) {11, 70) 

(m-l::n top) (24,93) 

Av freq coll (wk) 4,38 3,59 3,41 
(nearby) (5,80) 

(mtn top) (2,40) 

Av wood coll (wk) 95,16kg 62,22kg 66,46kg 
II (day) 13,59kg 8,89kg 9,49kg _J ____ __,_ 

Table 4. 6 : The Collection of Firewood. 

+ Taken from a larJer sample described below. 

The lower average bundle vrnight in Jozanna' s Nek is due to 

a largei proportion of school going girls fetching wood. 

This value was recorded by stopping women and girls entering 

the village carrying bundles (n=49). The average bundle 

weight from house to' house interviews was 19,44 kq. Possibly 

the method or that one of the days was a school holiday 

accounted for the number of school girls. School girls 

frequently go to fetch wood on Saturdays and ho~idays, 

while some girls, whose mothers are old or sick, go every 

day after school. Figure 4.2 shows a correlation be::-ween 

the age of a woman and the weight of her bundle. In Jozanna's 

Nek the two independant approaches to monj_toring the 
, 

·collection of wood (by stopping-those entering the village 

and by house to house intervi-ews) allow.a comparison of the 

results (Table 4.71. 

4.1.2.4 The effect of tradition on firewood collection. 

African society maintains a strong division of labour 

between the sexes, and all the domestic chores, including 

, collecting firewood, are the woman's task (Krige,1936 and 

Sheddick, 1954). In Jozanna's Nek two families contravened 

this custom and sent their young sons to collect tree stumps 

in a sack. 
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time p jour 

freq (wk) 

time p wk 

coll p wk 

coll p day 

Table 4.7 

20 30 50 
AGE OF WOMAN { yenrs l 

The Age of a Woman Plotted against 
the Weight of the Bundle she Carried. 

· Hse to hse Women ent- % di ff over 
interviews ering vill mean 

19;44 15,20 24,5% 

4 hrs 4hr 20min 8,0% 

3,59 3,20 11,5% 

14hr 45min 13hr lOmin 11,3% 

62,22kg 53,76kg 14,6% 

8,89kg 7,68kg 14,6% 

Difference in Results from 
Different Methods in Jozanna's 
Nek. 
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Traditionally the men and boys collect wood for a feast 

using oxen and a sleigh. The sleighs severely exacerba-f:e 

erosion along the paths. This wood is kept distinct from 

the womPn 1 s wood (which bakes bread and brews bier) and is 

used to cook the meat of the slaughtered animal. 

Amongst the Hlubi tribe (the largest tribe in Herschel 

district), the women are traditionaily forbidden to carry 

wood into the village at midday. This is one of the pre­

requisites for protection of th8 village against ligh~ening 

and thus not enforced during winter when storms do not 

occur. If 'stubborn', a woman can be fined for breaking 

the custom. According to Ashton (1952) a similar custom 

amongs·;... the Basotho ~Jrotects the crops from hail or frost. 

Sheddick (19541 and Ashton (1952) mention that natural 

bush ·and forest are traditionally Frotected. Where control 

was maintained, only deadwood could be collected from the 

fores~s but ''in the mountain areas there are scarcely any 

indigenous woods ...... Brushwoo~, such as sehalahala, 

which i.s extensively used a::; fuel and is indeed the principal 

firewood, is not protected at all and may be gathered 

whenever required." (Ashton, 1952 : 152-153). 

In Jozanna's Nek, noone is allowed to cut a tree in the 

village and the yearcamp (gra~ing land left fallow for a 

year), with fines of 50 cents or RIO respectively for 

infringement. Elsewhere, there are no restrictions on 

6utting live trees. In Mashunka, the women denied that 

trees were traditionally protected, but Bond (1977 : 33) 

quotes a chief saying "we have a law that green wood may 

not be cut. But people are too many. They have to fell 

~reen trees. They say what must they do? We can't catch 

them all, and as you can see, the bush is getting finished." 

l. 

... 

·, 
< 
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- 4.1.3 The Consumption of Firewood. 

In all three villages, wood was the most corrunonly used 

fuel; used by nearly every household. The quantity of wood 

consumed is determined by th~ availability o:E firewood. 

Because of fluctuations in the time available to each woman 

-to collect wood, they maintained a stockpile of wood next 

to their house. The only other irr,portant use for wood 

was in the construction of ho'lses. 

4.1.3.l The quantities burnt. 

By far the largest quantities of wood per capita are 

consumed in M.ashunka (see Table 4.8). The peak consumption 

in all villages occurred in autumn. In order to obtain an 

aggregated annual value for wood consumption the three 

seasonal figures are averaged and extrapolated over 365 

days. 

In M.ashunka the autumn figure was obtained from estimates 

by women (making a pile of wooa equivalent to one days 

consumption} because they were building up their stockpiles 

for winter and reluctant to burn this wood. The wood they 

used was collected on a daily basis just b~fore cooking. 

With three women it was possible to obt_ain both an estimate 

and a measured value, and this suggested an exaggeration 

factor of 1,481. Reducing the estimates by o,6752, the 

autumn figure becomes 11,03 kg per day, which is below 

both the values for winter and summer. Nei"ther value 

appears more reliable and the unadjusted figure is given in 

Table 4.8. 

In Malefiloane and Jozanna's Nek there is a drop in wood 

consumption in winter when there is also a sharp rise in 

dung consumption. Thus the women shift their consumption 

from wood, which requires a long journey to collect, to dung, 

which is available from nearby once the dry season has 

started'(kraal dung requires 3 rainless weeks ~o dry out). 
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I 

4.1. 3. 2 The importance of wood avu.ilability on fir'ewood. 

~lthough annual mean temperatures at Malefiloane are th2 

lowest for the thr~e villages, and suggest that wood cons­

umption would be highest, Table 4.8 shows that this is not 

the case. It is probable that the low consumption oi 

wood per family at Malefiloane is related to the low bio­

mass fuel potential near this village (Table 4.2). This 

relation is discussed in more detail in section 5.2.2. 

4.1.3.3 Stockpiles of wood. 

A few women collect wood on a daily basis. Th~ majority 

maintafn a stockpile that could be of 20 or more bundles. 

Reasons given for keeping a contingency supply of wood 

included : for periods of heavy agricultural work, for 

winter~ for rainy days and times or sickness. 

Table 4.9 gives the average size of stockpile in ~ach vill2ge 

which again follows the trend in wood biom~ss potential. In 

Malefiloane the small bushes (maximum diameter stem of lOrnm) 

would disintegr~te if kept outside too long; in Jozanna's 

Nek stockpiles were only of the larger Leucosidea logs. 

I 
MALEFILOANE JOZ HEK MASHUNKA 

Sample size 18 23 6 

Av no bundles 3,1 1_6 ,7 21, l · 

Av size (m3) 0,80 4,77 l ,·50 

Av -.1eight (kg)+ 65,57 251,05 441,18 

Table 4.9 Stockpiles of Firewood (also 
given in number of bundles and 
size of pile). 

+ Densities Mal. 3 -1 0 ,259 m • bdle_ 1 0,0122 m3 kg 
3 -1 

O ,286 m -;," b?le_ 1 
0,0190 Ill-. Kg 

J Nek. 

Mash. 3 -1 o,_071 m • bdle 
3 -1 0,0034 m . kg 

I 
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•rhe change in stockpile between autumn and winter was 

measured at the Mzayifani DJad:;_a family kraal in Mashunka 

( 8 houses accoMMOdating 3 men, 5 ~.vomen and 11 children) . 

Of the six distinct piles, for the different houses, five 
, 

increaseG. in size from autumn to winte~, with an overall 

change of 71,2% {from 12,lQj m3to 20,72 m3 of stacked 

wood). 

4.1.3.4 Other uses for wood. 

The only other significant use for wood ·which was noted 

was in the construction of ho1.1ses. Buildings in Malefiloane 

and Jozann~'s Nek did not use wood except for rafters 

which were gumpoles purchased from the nearest store. 

In Mashunka, houses were stone (usi~g a wood frame) or 

wood only. Th~ first type held large 1 x 1 m stone 

slabs and wa,s estimated to require 24 logs ed. l,8m high and 

20 cm diameter (0,419 m3solid wood or 10+ bundles}. 

The second type involved a continuous wall of vertical 

loqs requiring 19 logs~ 1,7 m by 35 cm round per metre 
3 (for a round house 9 m across that is 87,05 m of solid 

wood). Both houses are plastered with mud and dung on the 

inside. 

4. 1. 4 Strategies to Increase the Supply of Firewood. 

As traditional non-cornrnercial supplies of wood dwindle, two 

strategies become feasible. First, firewood can be 

brought into the village on a conunercial basis, and 

second, woodlots can be established to provide a controlled 

renewable supply of firewood. 

'4.1.4.1 The commercialization of wood. 

The sale of wood occurs wi_thin the community and with the 

introduction of wood from outside the village. The former 

approach occurs in Malefiloane and Jozanna's Nek where the 

poorest woreen, generally those without fields or a husband 

(who ,can earn money as a rn.igrant) ,· collect more wood than 
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they need and sell the surplus. In Malefiloane, one 

woman supplirr.e!1ts the RAO every fourth .month from her 

migran~ husband with R6 a month from selling wood (5 

bundles a week at 30 cents), and another woman has not 

heard from her husband, also a migrant labourer, for two 

years, and, when strong, sells wood at 2C cents a b~::-i.dle 

a.n.d makes jwala for money. In ,Jozanna' s Nek, ·two women 

sold wood, beth without any other source of income, the 

one sold 10 bundles a month at 60 cents each and the 

other 4 bundles a week .at 70 cents each. The latter ss).ls 
' 

wood to buy the ingredients to make jwala (using anoth2r 

36kg of wood), which she sells at R6 for 3 20 liter tins. 

Wood is not brought into any of the three villages from 

outside. Clarke and Ngobese (1975 : 73-74) reports that 

at Nqutu (KwaZulu), hawkers sell 8 ft logs at 35 cents 

each and the average family spends R4 on wood a month. The 

Social and Economic Planning Council (1946 : 56} emphasized 

that "the problem is so serious and so potent a cause of 

land deterioration in some areas, that the council re­

commends the provision of cheap supplies of wood and/or 

coal. 11 Gay (1978 : 10) in a village near .Moha'les Hoek, 

Lesotho, found trade in wood between the mountain villages 

and the lowland villages. The women from the mountains 

sell bundles of wood at 50 or 60 cents in the lowland 

village~ and then buy goods from the shops with the money. 

4. 1. 4. 2 h'oodlots. 

The most viable longterm solution to the provision of 

fir 1::c\1ood is to establish woodlots. A woodlot was estab­

lished in Jozanna's Hoek (adjacent to Jozanna's Nek} on 

' 8 morgen. The first sale involved cutting 3,5 morgen in 

1977, when trees were sold at from 15 to 40 cents each, 

depending on sizer for a total revenue of R 82. 

In Le.sctho, the Lesotho ~.Yoodlot Project has established 

1,500 1~ of woodlots of Eucalyptus grandis on request from 
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villages. They estimate a requirement of 1,1 ton (1000 kg) 

wood ?nnually per family requiring 0,16 ha of woodlot 

for a sustainable yield (that is 40 000 ha for the popula'.:io!l 

of Lesotho). Trees are felled y2arly over a 12 year cycle 

by the project since the cutting can increase coppice 

grc~th and productivity by 300% (also see Venter, 1972}. 

The WOOG is to be sold at 20 cents per cu.ft. to cover 

planting costs of R600 per hectare. Beyond 2000m, growth 

of the trees is halved and no woodlots are planned. 

4.2 DUNG~ 

A Mosotho described dung as 'Lesot.ho coal' . The manure is 

allowed to d:r;y and then burnt in rr1uch the sar..e way as coal. 

The most important dung, for fuel, comes from the cattle. 

The burning of dung withdraws an important nutrient so·-irce 

from the natural cycle, and destroys a potentially free 

fertilizer. 

4.2.1 The Collection of Dung. 

There are two methods of obtaining dung. It can be collected, 

once dry, from the grazing lands, Alternatively, dung 

collects on the floor of the kraal where the livestock spend 

the night, and is dug out tn bloc~s twice a year. 

4.2.1.l The collection of dung from the land . 

. Dung is collected from fie 1.ds and grazing camps in sacks 

or dishes by women and young girls. The weight of a sack 

of field dung, was measured at 20 kg and a dish at 7 kg. 

If still damp, the dung is spread out ±n the sun to dry. 

~At Jozanna's Nek it took, on ave~ager l hr 15 min to collect 

a sack of field dung. 

The manure left by livestock grazing stubble.in the fields 

after harvest, is all collected. The women also collect dung 

from th~ grazing lands, but never travel as far as the 

journey to collect wood. After rain dung is wet and 

•: 
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will take four to six days to dry. ~omen then prefer to 

collect wood because the small herb~ceous bushes burn when 

damp. 0nly dried cow pats are sufficiently large to be 

worth collecting. The collection of dung is shown in 

Table 4.10. 

% sample using 
f iej_d dung 

Estimated freq-
uency per week 

Kg per day 

Measured f requ-
ency per week 

Kg per day 

Table 4. 10 

r:;LEFILOA1'E I ,JOZ NEK I 

I 

I 86% . 60% 

2,1 3,8 

5,24 8,36 

1;5 

4,29 

Collection of Field Dung 
per Household (July) . 

In Malefiluane, one woman took fresh cow dung and formed it 

into oval 'plates' which she then left to dry. These are 

called Mapharoa. It was reported by the women that 

cakes mixed with straw were made in other villages. 

4. 2 .1. 2 The collec·tion of dung from cattle kraals. 

dung 

Livestock, especially oxen and milking cows, are kept in a 

kraal overnight. Manure from these animals accumulates on 

the floor of the kraal and is dug out several times a year. 

The kraal dung is stacked along the wall of the kraal to 

dry in blocks roughly 30 x 25 x 10 cm. Dung can be dug after 

only one days sunshine, but it requires a month of dry 

weather to dry the kraal dung adequately for burning. It ,. 
was reported that dung from sheep and goats only requires 

two weeks to dry. The average weight of a block of kraal 

dung (dry} was 3,4 kg and the density was 709 kg.m- 3 • 

Most families dug out their kraals tw~ce a year; generally 

once in s'umrner and in winter after the start of the dry 
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~eason. Malefiloane was visited just as most families 

were di;ging out their kraals {before it had dried enough to 

be used\, and it vas possible to estimate annual kraal dun4 

production at 670 kg per cow, 6 ks per sheep or goat, and 

457 kg per horse. These were based on the livestock kept 

in t~e kraal and th~ extraction of dung. It was estimated 

that 51 OOn kg of kraal was extracted each year in Malefilcane, 

of which 98% was cow dung. An equivalent figure for total 

kraal dung consumption could not be calculated for Jozanna 1 s 

Nek, but the annual production of kraal dung per cow was 

estimated to be 417 kg and 37 kg per goat. 

Livestock. 

Livestock fulfil several important roles i.n traditional 

African society. Th~ production of dung does not appear 

to be seen as important although it provides fuel and 

could provide fertilizer. 

4.2.2.l The cultural significance of livestock. 
I 

Gay {19771, examining the attitud~s of Basotho farmers 

towards _livestock, found livestock valued for the provi.sion 

of milk, wool ~nd the potential cash earnings when sold. 

There was no mention of fuel or fertilizer. Livestock repr­

es~nt a fixed deposit,naturally increasi~g, that can be 

disposed of according to the needs of the owner. LivPstock 

are required in marri~g~s, taxation and to provide meat at 

ceremonies. They provide milk and draught animals for trans­

port and ploughing. The sale of wool from sheep or goats 

and skins provides the only significant means of self­

employment in many rural areas. This research found that in 

Ma~efiloane, 70,4% of reported income was derived from the 

returns of migrant labourers, and of the 29;6% earned locally, 

74,7% came from the sale of wool and hides. 

earnings from the sale of wool was Rl58 p.a. 

Average annual 

The numbers of 

livestock are also contributing to ~he problem of soil 

erosion. 
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MALEFILOANE JOZ NEK Jvf_AS HUNK A 
------
Famil~es 18 22 11 sampled 

Village I 

pCi_)Ulation 20 202 58 
(fdrniJ_ies) 

average village average village average viJlo.ge 
-f 

!p f am total p f am total p f arn total 

CAT'l'LE I 5,8 
I 

116 2,7 639 6,2 359 

SHEEP 21,1 422 2,8 840 0,7 41 I 
GOATS 4,1 82 5,7 14 79 8,0 464 

HORSES 2,4 48 - 8 I 
DONKEYS 0,1 2 I 

I 
Tabl8 4.ll : Livestock Odnership in each Village. 

+ Since two families owned over 64% of all the livestoc~ 
their livestock was only added in after the village 
total was calculated. 

4.2.2.2 The production of manure. 

Table 4.12 prov.ides an indication of the average expected 

dung production in South Africa (G~stafs6n, 1941), but this 

is an average figure and will vary with local conditions 

(Malherbe, 1948). The estimated dung production in each 

:village, using Gustafson's figures, is given in Table 4,13. 

Total 
Excretion 

cow 11800 

SHEEP 5900 

HORSE 8400 

Table 4.12 

Solid Dry Dry Matter 
Excretion Matter Production 

8200 80% 1600 

3900 70% 2000 

6600 55% 1700 

Annual Dung Production of 
Livestock (kg) from Gustafson 
(1941 : 286). 
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-·--
MALEFILOANE JOZ NEK MASHUNKA 

CP..'l'TLE 185,6 1022,4 574,4 

SHEEP 844,0 1680,0 82;0 

GOAT+ 164,0 2958,0 928,0 

HORSE 81,6 13,6 

DONKEY++ 3,4 ·• 

Total 1278,6 5674,0 1584,4 

-

Table 4. 13 Dung Prodnction in Each 
Village (1000 kg). 

+ Assumed equal to a sheep. 

++ .i\ssumed equal to a horse. 

4.2.3 The Consumptian of Dung. 

I 

I 

i 

Whereas most of the previous results are estimates, it 

was possible to measure the actual consumption of dung. 

4.2.3.1 Burning dung. 

A dung fire is primed with wood. The i&itial burn produces 

a heavy acrid smoke that irritates the human eye. In summer 

all dung fires are made outdoors. In winter the fires are 

moved inside once the initial heavy smoke has ceased, and 

in the coldest months the door might then be closed as well. 

This pattern is a response to avoid smoke and maintain a 

cor.~::; tant indoor temperature. Dung is of~en burnt in a 

'Paolo', a tin bucket perforated with holes. If dung is 

too wet, it will not burn; the women were found to use dung 

with 4,9 to 8,2% water content by weight. Dung is preferred 

for cooking bread and jwala (b~er) because of the long 

constant heat for simmering. In Jozci.nna' s Nek, dung wa.s 

mentioned as being preferred in winter because of its 

effectiveness for heating. For this reason it was often 

saved for winter. 

Measured dung consumption is given in Table 4.14. The 
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Figure 4 • 3. Alternative Strategies for 
Extrapolating Dung Consumptir'>n 
over the Whole Year. 

MALEFILOANE: 

i. High Estimate 
ii Low Estimate 
x Average of Field Values 

1737 kg p.a. 
1384 kg p.a. 
1580 kg p.a. 

.. I 
Ii 

' 

·j, . " 



52. 

annual consumption is calculated from an average of the 

three ~easonal values, but ttis; inevitably, introduces 

an error, since dung consumptio1 varies.considerably 

with ·::.he availability of other fuels and availability of 

dung itself. This variabili~y appears greater with dung 

than with other fuels. In Fig.uL·e 4.3, different possible 

annual cycles, selected randomly, of dung consumption are 

indic,;ated and the annual consumption is calculated. The 

average of the three seasonaJ figures for dung consumption 

falls bstween the high and low estimates for dung cons­

umption anG. is used as an adequate statistic for the annual 

value. 

The ash content of field dung, after heating to 590°c in 

a kiln, was found to be 27,1% by weight and that of 

kraal dung 41,4% by weight. The increase in ash weight of 

~raal dung is presumably due to ~:;oil mixed into the dung 

from the kraal floor. The ash from all fires is always 

put on ~ ~pecial pile and never transferred to fields 

or gardens. 

4.2.3.2 Factors affecting dung usage. 

Two factors appear significant. The first is the availab­

ility of wood. No-one used dung in Mashunka, saying that 

there was enough wood. At Nqutu, 70 km north of Mashunka, 

wood is so scarce that all the dung is burnt and wood is 

brought into the area (Clarke 2nj Ngobese, 1975). This 

occurs although the vegetation is Valley Bushveld, as at 

Mashunka. The consumption of dung in parts of Lesotho, 

where firewood was scarce, was documented as early 

as 1836 (Germond, 1967 : 122). 

The second factor affecting dung usage is ownership of 

cattle (ignoring other livestock). The correlation 

coefficient between these two variables is significant at 

p = 0,05 (r = 0,525, n = 18). The coefficient does not 

change if ~raal dung only is correlated with cattle 

' - ~ 



I I 

53. 

ownership. This suggests (although the number of observ­

ations is small) that women without c~ttle seldom even 

burn fielJ dung. 

l'.t Malefiloane, it was possible to calcnl2te the total 

annual collection of dung at 19!0 kg from fields, and 

51 270 kg from kraals. The t6tal of 53180 kg is 97% 

larger than the estimated annual CC'nsumption of 26990 

kg (Table 4.14). One possible error causing the discrep­

ancy is that the quantity of du~g extructed frcm kraals 

in summer is not the same as in winter. In surrmer 

livestock are often sent into the mountains to graze. 

Altern~tiv~ly, with thE:: high variability of dung consumption, 

the measured dung values could be unrepresentative of 

annual consumption figures. Of the total dung production 

from cattle in Malefiloane, (since onlv cow dung is 

collected from the land and most kraal du~g is also from 

cattle), 28,7% of dung production is burnt (calculated from 

the collect~d quantity of dung) or 14,5%, using the 

consumed quantity or dung. If all livestock are 

considered 4,2% or 2,1%, respectively, of total dung prod­

uction is burnt. None of the nutrients in the dung ash 

is returned to the natural system. 

4.3 PARAFFIN. 

Paraffin is the major corrunercial fuel that is used in 

rural villages. It is availab~e through shops and trading 

stores in most rural villages. 

4.3.1 The Availability of Paraffin. 

Tne availability and. the price of paraffin appear to 

determine how much is purchased. Almost all shops sell 

paraffin but, before the establishment of the Malefiloane 

Co9perative Store in 1976, the women had to go to 

Mokhotlong, a journey of 5 hours by foot or 3 hours by 

horse. Jozanna's Nek has a store iri the village; and 

I 
.{ 

• 
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.. L 
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l 
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at Mashunka the nearest store is ·J km a.way. Paraffin 

is sold by the bottle; the women apparently not disting­

uishing between 750 ml and one l!tre bottles. A prolorsed 

rainy ~ariod will increase the demand for paraffin 

and can exhaust the supply. It often takes several weeks 

for the shops to get new supplies. In Juzanna's Ne~, 

low consu:nption figures for paraffin in March are due to 

none being available in the local shop. ~ay (1977) found 

paraffin the third most mentioned article (20,6% of maxi­

mum possible) people needed from village distribution 

points (after fertilizer and seeds). 

Records from the Malef iloane Co-operative Store enabled 

an estimate of the &verc..ge monthly purchase of paraffin 

to be made. In May 1978 2,35 litres (or 3,13 750 ml 

bottles) per household were sold. On average paraffin 

sales accounted for 6,4% of total s~les from the store . 

. The smoothed sales of paraffin (using a running· mean of 

0,25x. 1 + o,Sx. + 0,25x.+1 ) do not show any obvious 
i- l l 

trends (Figure 4.4). 

The retail price of paraffin has risen dramatical'ly 

since 1970 (Figure 4.5). A short term effect of price 

increases is the initial price resistance and a drop in 

sales. Paraffin sales in Herschel (Figure 4.5) show two 

d~ops; the first, possibly due to price resistance and 

the second, due to migration out of the district (Keiweit, 

1978 estimates that ?O 000 people left·in 1976/7). In 

t~e long term, the increase in prices is important in 

relation to remittanc~s by migrant labourers, which also 

rose sharply from 1973 (see figure 5.2). 

·The extent to which increases in remittances exceeded 

increases in the price of paraffin possibly accounts 

for the increase in paraffin sales in both Herschel and 

Lesotho. Bond (1977 : 33) quotes a woman who said 

"we used to use paraffin, b'..lt now it is so expensive, 

we have s~arted chopping wood again." 

-...... 
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Figure 4.4 Sales of Paraffin from Malefiloane 
Co-operative Store (smoothed using 
a running mean) . 

Using tne annual consumption of paraffin by each family 

(Table 4.22), the average expenditure on paraffin in 

Malefiloane, Jozanna 1 s Nek and Mashunka is 53 cents, Rl,04 

aad 55 cents respectively; this means that the proportion 

of reported household income spent on paraffin in the 

villages is 2,49%, 3,02% and 3,59% respectively. 

it'· I. 
'! 
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1

750 miT-
1 

.. :1 
_ bottle I i i:c::~ I 

~---,!---- I 
Malefiloane 20 c 27 c 
Co-op Store 

Mokhotlong 
Trading Stores 

Jozanna' s Nek 
Store 

Ndele's Store 
Msinga 

18c 24~ 

18c 24c 

20c 27c 

Table 4.15 Retail Paraff ~n Prices 
(1978). 

The Consumption of Paraffin. 

Paraffin is a multi-purpose fuel being used for cooking, 

light and heating. Because a primus stove is auick and 

easy to light, paraffin is often used to heat water for 

tea or for washing. A prirnus stove can also be used 

as a heater by ·placing a metal plate over the flame. 

Paraffin is used in lamps and heaters (Table 4 .16) . 

MALEFILOANE JOZ NEK MASHUNKA 

Lamp 100% 

Primus 43% Stove 

Heater 0% 

Table 4.16 

100% 100% 

92% 25% 

15% 0% 

The Ownership of Paraffin 
Appliances. 

Frequently T..,omen reported using paraffin, but had none 

at the time of questioning (Table 4.17). This appeared 

to relate ~o the availability of supplies in the. shop 

and whether the women posses~ed any money to purchase 

. ·~ 

1 
1 
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it. Often they had to wait for remittances, from sons 

or husbands, that came every four ~onths. 

,.---------'"-+-r-_1A_L_E_F_I_L_O~NE,--;O Z NEK l M.AS HUNI<9A. 

R~pJrted using lOO% lOO% 78% 
paraffin 

1 

Poc;sessing 
pctraf fin 

Using paraffin 

For light only 

Never use 
paraffin 

65% 

37% 

25% 

0% 

53% 67%+ 

49% 33%+ 

17% 100% 

0% 22% 

Table 4.17 : Paraffin Use (average of three 
visits). 

+ Unreliable because of few figures. 

The measured consumption of paraffin is shown in Table 

4.18. The highest measured values were recorded in 

Jozanna's Nek. ··This can be attributed to the availabil­

ity of paraffin, higher household incomes and a less 

traditional society. The values for Mashunka are all 

estimates and thus less reliable (see section 3.1.5). 
' .. 

J 
No seasonal pattern in the consumption of paraffin iA 

obvious. 

Sales of para ff in in Herscilel district and Lesotho \·Jere 

obtained from a consortium of fcur of the major oil 

companies reputed to hold the largest share of the 

market (Mr R.By~nes, BP South Africa). The growth in 

annual sales is shown in Figure 4.5. 

One factor influencing paraffin consumption is the weather. 

It was reported by Tlala Nkone, who measures out paraffin 

at the Malefiloane Co-operative Store, that after it 

rained the sales of paraffin increased for a few days. 

This is because dry wood and dung is burnt and the women 
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are reluctant to collect more wood in the rain. They 

thus use paraffin instead. 

A second factor is ~ealth. As paraffin is a non-essenti~l 

item which requires money, it may be anticipated that the 

richer households would use mo~e paraffin. The correlation 

between reported household income and estimated paraffin 

consumption was significant in Jo:>:anna's Nek at p ~ 0,01 

(r = 0,598, n = 17); with measured ?araffin consumption 

it was only significant at p = 0,15 (r = 0,396, n = 17). 

Withholding the richest fa~ily from the sillnple (that of 

Klas Mangwana), causes both correlations to become 

insignificant. In Malefiloane, both correlations were 

also insignificant (Mashunka was not attempted) . These 

inconclusive results could be due to a lack of sufficiently 

•large differentiation in houEehold incomes in each 

village or the overriding importance of the inunediate 

availability of money, which relates to intermittent: 

remittances by migrant labourers as opposed to average 

inGome. 

4.4 AGGREGA'rED FUEL CONSUMPTION. 

African rural women are able to choose bei:ween different 

fuels almost on a daily basis. This section aggregates 

all the different fuels in order to examine total energy 

consumption. It also attempts to distinguish between 

energy consumed for cooking, heating and light. 

4.4.1 The Statistics. 

The final data from field results are presented in 

T~bles 4.19 to 4.21 and in Figure 4.6. The calorific 

values used to transform all measurements into heat 

units are given in section 3.1.2. 

The smaller control sub-sample represents the group 

of families that were monitored on each visit. The 

total sample is more representative of village consu...rnp-
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I i--~ 
SUM~.l[ER AUTUM.N 1 WINTER 

~ j anuary_J april 
--

june 
CONTROL 
SUB-SAMPLE I 

I 

n 7 7 7 
: 

per family 95,15 155,97 225,24 
consumption (O, 3 5) (0,29) (O I 51) 

per capita 24,43 I 34,90 47,48 
consumption (O I 87) (0,37) (0,61) 

I 

TOTAL 
· SA..l\1PLE 

n 11 16 lf) 

per family 106,23 151,93 198,85 I 

consumption (O, 4 7) (0,29) (O I 5 8) 

per capita 2 8 ,·4 5 35,17 46,88 
consumption (0,65) (0,31) (O I 63) 

variability + 80, 93. 

coefficient 0,55 of variabil. 
-· ·-

FUEL TYPE++ 

WOOD . Kg 2,79 5,52 4 ,Ol · 
MJ 64,80 129,14 93,46 
% 61% 85% 47% 

DUNG Kg 2,83 1,58 8,80 
MJ 38,24 19,75 103,40 
% 36% 13% 52% 

PARAF- Ml 76 126 15 
FIN MJ 3,19 3,04 1,99 

% 3% 2% 1% 

total 100% 100% 100% 

Table 4.19 Daily Energy Consumption 
in Male£ilbane (MJ) . 

() Coefficient of variability (s/x). 
+ Variability of consumption per family (s). 
++ For total sample consumption per family. 
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SUY~·1ER I AUTUMN WINTER 
I 

december april july 
CONTROL 
SUB-SA..~PLE 

n 8 . 8 ' 8 
: 

I per family 83,64 148,78 164,31 
consumption (0,63) (0, 3 8) (0,25) 

per capita 15,15 33,22 36,00 
consumption (0,56) (C, 4 9) (0,54) 

T07AL 
SA.NJ.PLE 

n 15 14 13 

per fa.Irtily 98,57 156,93 164,63 
consumption (0,14) (0, 51) (0,33) 

per capita 15,05 37,36 32,54 
consumption (0,79) (0,82) (0,48) 

variability + 58,46 

coefficient .. 0,42 
of variabil. 

FUEL TYPE+·: 

WOOD Kg 2,74 6,44 4,83 
. MJ 62,10 145,94 110,30 

% 63% 93% 67% 

DUNG Kg 2,21 0,25 2,77 
MJ 26,61 3,14 .44,45 
% 27% 2% 27% 

PARAF- Ml 259 154 115 
FIN MJ 9,86 6,28 4,94 

% 10% 4% 3% 

COAL Kg I o,os 0,15 
MJ 

j 
1,57 4,94 I 

% 1% 3% 

total 100% 100% 100% 

Table 4.20 Daily Energy Consumption 
in Jozanna's Nek (MJ). 

() Coefficient of variability (s/x). 
+ Variability of consumption per family (s). 
++ For total sample consumption per family. 
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-----~ I 
..--~~~~--~~+-· :~·~_~_nu_:_~_:_Y~--1 AU:~~N -_-l--t-.V~~-:-~~~-R·-~ 

CONTROL 
SUB-SAMPLE 

n 

per family 
conswnption 

per capita 
conswnption 

TOTAL 
SAMPLE 

n 

per family 
conswnption 

per capita 
consumption 

variability+ 

coefficient 
of variabil. 

FUEL TYPE+-i~ 

WOOD .. Kg 
MJ 
% 

PARAF- Ml 
FIN MJ 

% 

total 

3 ! " 
2 80 I 9 2 . I 2 9 6 ~ 9 7 

(0,38) (0,31) 

39,26 
(.O, 42) 

9 

243,61 
(0,34) 

60,05 
(0,57) 

72,67 

0,39 

11,57 
241,17 

99% 

75 
2,44 

1% 

100% 

86,88 
(0 t 83) 

13 

320,54 
(0,50) 

83,29 
(QI 7 5) 

133,83 

0,76 

15,08 
317,33 

99% 

91 
3,21 

1% 

100% 

3 

292,27 
{O, 7 5) 

64,01 
(0,61) 

5 

274,68 
(0,63) 

89,88 
{O I 50) 

13,00 
273,31 

99,5% 

34 
1,37 

0,5% 

100% 

Table·4.21 Da Li.y Energy Consumption 
in Mashunka (.MJ) • 

(} Coefficient of variability (s/x). 
+ Variability of consumption per family (s). 
++ For total sample consumption per family. 

ij_,. 
'?J 
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tion, while the control sub-sample reflects seasonal 

6hanges mor~ accurately. The tables also give household 

and per capita consumption of energy. The average 

coefficiGnts of variability for these two statistics 

are 0,48 and 0,60 respectively (n = 18), suggesting 

tha:... household con.sumption of energy shows a lower 

proporti0nal variance and th~s is the Bore relevant 

statistic. Presumably this is due to the consumption 

of energy for heat and light which are both independatit 

of the size of a fillnily. Secondly, differences in age 

within a family and cooking methods will mask any causal 

link between energy consumption and the size of a family. 

The final annual consumption of energy and of each fuel 

type is presented in Table 4.23. The values are aggregated 

from Tables 4.19 to 4.21 by averaging the seasonal quantities 

of eac'l-i :l:uel tyoc consumed over the ·whole year. It ~vas felL 

that variability within the data invalidated more 

comnlex techniques of extrapolation. 

Wood is undoubtedly the most important fuel accounting 

for between 65% and 99% of the energy consumed in·the 

three villages. In Mashunka only wood, and the largest 

quantities of woor1_, is consilltled. Where wood is not so 

easily available, as at Malefiloane and Jozanna's Nek, 

dung is burnt. Dung is most important in summer and in 

winter, the times when kraal dung is dug out and when 

both forms of dung can dry out for use (dry weather in 

winter and heat in surruner}~ Thus the use of dung is 

indicative of difficulty in coll~cting wood, and replaces 

wood consumption. In itself dung consumption relates to 

the ownership of cattle. Paraffin replaces wood and dung 

ma1nly when the weather is wet, but also depends on the 

availability of paraffin in the trading stores. In 

Mashunka paraffin is only used in lamps for light. The 

low winter average (Table 4.21) is due to 40% (n = 2) 

of the households using no paraf-fin. Coal is only used 

in winter b¥ the wealthiest families in Jozanna's Nek. 
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The villages show an increase in total energy consumption 

from E''.111UTler. to winter as might be expected. There is, 

however; an ar1omalous drop in c:::>:isun1ption in winter in 

Mashuci:a. This could be due to faulty estimates of wood 

consumption because the women refused to take wood off 

the:: stockpiles which they were building for v:inter; and 

instead made a pile of wood which, they said, would last 

for one day. Alternatively, this drop could be the result 

of virtualJ.y no temperature difference· (see Appendix A). 

The correlation of wood consumption i;1i th mean daily 

temperature at each village was -1,00 (Malefiloanel, 

-0,959 (Jozanna's. Nek) and -0,685 (Mashunka). The avail­

ability of wood at Mashunka has freed women from a rigid 

response to temperature changes. Rainfall i3 also an 

important ~limatic and weather feature influencing energy 

consumption (see section 5.2.2). 

4.4.2 Minor Fuels. 

Minor fuels are used sporadically, or by a few peopJ.e. 

This made it impossible to measure the quantities of each 

minor fuel type· that are consumed, but the different types 

can be noted. 

The two commercial fuels that have not been mentioned are 

coal and candles. Coal is not used in Mashunka or 

Malefiloane. In Jozanna's Nek coal was used by two 

fa~ilies, but only du!ing the winter from April to 

September. The families U3ed a bag of coal in two and 

six weeks respectively. The coal was obtained from 

Sterkspruit at a cost of R2.60 per bag. Candles are used 

for light and are bought in the trading store:in Jozanna's 

Nek. One family used six candles a month. 

Crop residues are also burnt for fuel. The stilks of 

mealies (maize) and the mealie cob are often burnt. Straw 

chaff and bean pods are used to start a fire. Gay (1978} 

mentions weeds being collected for burning. The leaves 
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of sisal plants and aloes are burnt when dry. In KwaZulu 

the aloes near to the ~illage are 1 shaved 1 clean of ~he 

lower dry leaves ('beard') and these leaves are favourEtl 

for cooking jwala. The st2ms of aloes and euphorbias are 

also bu~nt if the plant has' died. Finall.y, Gulllarmod 

(1971 : 34) records women bur~ing peat from along marsh! 

rivers in Lesotho. 

4.4.3 The Use of Energy for Cooking, Heat and Light~ 

. The proportional quantities of eneJ:qy consumed for different 

uses are obtained by applying two assumptions. The 

consumption of paraffin in Mashunka is only for light 

(24,3 :;_ per annum per family) and it is assuined that the 

same quantity is consumed for light in the other two 

villages. It is then assumed that in surrnner no energy 

is used for heating and all additional energy consu..'Tied 

in autumn and winter is only for heating purposes. 

The final proportions (Table 4.22) are onl~ an indication 

of the si·t.uation. By compc..rison, in Gambia, 55% of 

wood fuel is used for cooking, 35% for heating and 10% 
.. 

for ironing {Makhijani and Poole, 1975 : 68), and in rural 

India the proportional use of domestic energy is : 

cooking 74%, heating 20% and light 6% {Revelle, 1977 

.MALEF ILOANE JOZ NEK 

Cooking 

Heating 

:::..ight 

Table 4.22 

68% 69% 

30% 29% 

2% 2% 

Different Uses of the 
Energy Consumed. 

MASHUNKA 

86% 

13% 

1% 

13 8) • 

I 

I 
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4.5 CONCLUSION. 

The vegetation surrounding eac~ village provides different 

quantit~es of wood fuel. Wood was most available at 

Mashunka, slight]y less so ~~ Jozanna's Nek and least at 

Malefiloane. From literature.ane the memories of the 

women, it appears that. it has become harder to collect 

wood.with the passage of time. Must women found the coll­

ection of wood a serious hardship requiring between 11 

and 15 hours of their time each week,·and a weekly 

distance of 28 kilometres. The average weight of wood bun­

dles was 21,3 kg, 15,2 kg and 20,6 kg for Malefiloane, 

Jozanna's Nek and Mashunka respectively. The heaviest 

weighed bundle was 39,5 kg (at Mashunka). The quantities 

of wood, which \·;ere burnt in each v.1llage, are shown in 

Table 4.23, and correlate significantly with the availabil­

ity of wood. The daily quantity burnt increased from 

summer to winter. In each village there were a few women 

who collected and ~old wood to other members of the 

cor..;:nun i ty . 

'RGY EN.t; 
CON 
(10 

pe 

pe 

FUE 
(pe 

WO 

jU!1PTION 
MJ) 

r capita 

r family 

L TYPE 
r family) 

OD lO~kg 
10 MJ 
% 

, ,. DU NG io;kg 

PA 
FI 

RAF 
N 

10 MJ 
% 

1 
103MJ 

% 

total 

MALEFILOANE 'JOZ NEK MASHUNKA 

j 

.. .. 

10,33• 7,69 23,86 

53,74 48,21 102,28 

1,50 1,70 4,82 
34,89 38,78 101,36 

65% 80% 99% 

1,35 0,50 
17,82 6,99 

33% 15% 

26,40 64,20 24,33 
1,03 2,44 0,92 

2% 5% 1% 

100% 100% 100% 

'l'able 4. 23 Annual Energy Consumption. 

-
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In Malefiloane and Jozanna's Nek, where wood is less 

available than in Mashunka, 111any women burn d·ung for 

warmth and for cooking. Two t~2es of dung are burnt; 

cow dung is collected from the land once it has dried 

out to some extent, and dun~ is dug out of the kraals 

twice a year. In Malefiloane u.na Jozannars Nek respect­

ively 67% and 52% of the dung that is burnt comes from 

kraals. The seasonal proportions vary considerably since 

dung is dug out of the kraals only in sumrner and in winter. 

The quantities of dung burnt also varies considerably 

between seasons (see Table 4.23 for the annual totals). 

The ash from the fires, consisting of over 40% of the 

original cow dung (27% of field dung) by weight, is not 

returned to the fields. The consumption of dung was 

found to relate to the ownership of livestock, even when . 

field dung was included. 

Paraffin is obtainable from shops in or near each village. 

It represents the most important inexpensive item sold 

by shops (Gay, 1977). In the last eight years the price 

of ~araffin has risen sharply. In each village most women 
., . 

used paraffin for light, some for cooking (no-one in 

Mash~nka), and it was only used iri heaters in Jozanna's 

Nek. Very often women reported that they used paraffin 

although they had none. The largest quantities of paraffin 

are used in Jozannars Nek (see Table 4.23). One important 

factor affecting the use of paraffin is the strength of 

the traditional role.that women play in collecting wood. 

This appears to be declining illTIO ngst some of the younger 

women. 

The largest quantities of energy are consumed annually 

i~ Mashunka, where only wood is burnt. In Malefiloane the 

climate is colder than at Jozanna's Nek and more energy is 

consumed by burning large quantities of dung. Wood is 

slightly more available at Jozanna's Nek than at Malefiloane. 

Crop residues, aloes, mealie cobs and stalks and coal are 

also burnt' sporadically. It was estimated that from 
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68% to 86% of the energy·was for cooking, 13% to 30% 

for warmth and 1% ta 2% for light. 

,: 

I . 
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STRUCTUPJ\L DETEPJ1U~ANTS OF FUE.L CONSUMPTION. 

From the field ~esults it is possible to isolate some of 

the underlying factors which determine ·the consumption of 

fuel. Th2se factors relate specifically to the villages 

that were s~udied; they cannot be generalized without a 

more widespread sampling of villages. Fuel consumption is 

one component of the village sys~em and is interrelated 

with income and population, amongst other components. The 

importance of nutrients within ~he village sy ,; tern is also 

discussed. At the household level there is another range 

of factors which affects either the selection of a fuel 

type or the quantities of fuel which are consumed. These 

factors are the availability of wood, rainfall, temperature, 

tradition and others. The final component that is consi­

dered, is the efficiency with which the fuels are burnt. 

Becaus~ these efficiencies are very low, they have a major 

impact on the quantity of fuel which each woman must collect 

and burn. 

5.1 THE VILLAGE SYSTEM. 

A model is a diagramatic representation of a real syst2m, 

that can be easily understood and accurately portrays the 

interactions between 'compor.2nts. Makhijani and Poole 

(1975 : 89/90) present models of a traditional Indian 

village and a developing Indian village. Figure 5.1 pre­

sents a model of a village in Southern Africa that is par­

tially subsistent with transition occurring in response to 

the migration of most of the economically active males for 

the greatest part of the year to urban industrial centres. 

The model is most precise in detail in the flows relating 

to fuel consumption, the nature of this project. A model 

can port.ray the flow of energy or of nutrients through any 

system. With respect to energy consumption, the two sig-
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nificant components are population growth and migrant 

labour. 

5 .1.1 Enerqv Flows. 

The model hai been constructed to show the flows of energy 

represented by human activity, money and comnodities_ (food, 

fuel, clothing, etc.). The values, in each village, for 

the relevan~ flows are given in table 5.1. 

MALEFILOANE Joz·· NEK MASHUNKA 

Time Spent Coll 

Field Dung 136 hrs 247 hrs 0 

Kraal Dung 12 hrs 12 hrs a 
Wo'.Jd 719 hrs 767 hrs 585 hrs 

.rvioney Spent on 

Paraffin R6.36 Rl2.48 R6.60 

% tot household inc 2, 49 % 3,02% 3,59% 

Quantity Burnt 

.c:.mg (lOOOkg} 1,35. 0,50 0 

Wood (lOOOkgl 1,50 1,70 4 I 8'2 

Paraffin (litres) 26,40 64,20 24,33 
I 

:Energy Used For I 
Cooking 68% 

I 
69% 86% 

Heating 30% 29.% 13% 

Light 2% 2% 1% 

Tot~l Cossumption .. 

(10 MJ) 55,60 51,12 102,06 

Table 5.1 Annual Flows Relating· to Energy 
Consumption for the·Average Family 
in each Village. 

The few productive activities (other than agriculture) 

such as construction, thatching, making beer and jwala, 

are not shown in the model since they are sporadic and 

only occupy a few people. 
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5.1.2 Nutrient Flows. 

There j_s also a nutrient flow within any system. Using 

the method in Afgan and Ryan (1975) for extracting nut­

rients from sediments, an analysis of nutrients in the 0ood 

and dry cung ·was attempted. T.he solution was analysed 

using a Hach kit and the dilutions of nutrients were too 

low to 'De reliably determined. There were not 'sufficient 

quantities of each sample to prepare more concentrated sol­

utions (in the method of extracting nutrients, it was neces­

sary to dilute the solution 10 times, that suggested by 

Afgan and Ryan (1975 : 63}, because the quantities of dung 

were too small} ... Part of the interest was to see what 

quantities of nutrients remained in the dried dung (that 

had been subject to rain for up to six months), but this 

study had to be abandoned. A large amount of nutrient 

remains in the ash after combustion. The average ash weirJht 

of wood, kraal dung and field dung was found to be 3,0%, 

41,4% and 27,1% respectively. The higher value for kraal 

dung is a result of inorganic soil particles enterin~ the 

dung as it was ~tamped into the flocr of the kraal. Nowhere 

was the ash spread on the fields. Generally it was put on 

a special heap and th11s. all the nutrients in the com­

busted fuel are w~sted. If manure and ash were ·applied on 

the fields, the yields of crops could be increased over 

threefold (Ashton, 1952 : i26l. 

5.1. 3 Population. 

The figures on population are ta~en from Appendix A· Many 

of these figures are census results and frequently under­

estimate the actual population (Schultze,1969). With re­

ference to fuel consumption the important factor is the 

balance between population growth and vegetation growth. 

Measurements of growth in the vegetation biomass around 

each village were not attempted. In section 4.1.1, an es­

timate of productivity of l to 4 metric tons of wood per 

hectare was taken from Earl (1975). Comparing the biomass 
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productivity and the consumption o~ wood by i:he _ _population 

theoretically ~·ii.thin the same ·a:'.'.:"ea, (table 5.2}, assm11es 

that all ::::>f the land is avail.able for woody veg-etation 

growth. Large amounts of land are used for agriculture, 

settlement and grazing. The actual productivity around 

each village can only be ass , .. :.men to be be.low even the mini­

mum val11e suggested by Earl (1975). The rate of exploita·':"' 

tion of trees in Mashunka appears to be 8lose to the minimum 

limit suggested by Earl (1975}. Although, at present there 

is an abundance of wood around Mashunka, this seems unlikely 

to continue for very long • 

. . 
i.•~ALEFILOANE JOZ NEK MASHUNKA. 

Biomass Produ.::tiv. 
k -2 m 

Ma~ 400 400 400 

Min 100 100 100 

Population density 
km-2 17 45 75 

Wood Cons umptior. ·· 

lOOOkg per f arnily 1,50 1,70 4,27 

lOOOkg p km2 .. 
4,90 12,18 74,65 pop 

Table 5.2 Biomass Productivity and Population 
Density. 

5 .1. 4 Income. 

I 

Migrant labour provides the mair.. source of income Li each 

village (that is 70,4%, 44,4% and 82,4% of total reported 

household income in Malefiloane, Jozanna's Nek and Mashunka 

respectively). This means that, in the long term, the 

changes in remittances by migrant labourers will largely 

determine the money available to women with which to buy 

consumer goods including paraffin. In figure 5.2, the 

retail price of paraffin and the remittances by migrant 

labourers to Lesotho (van der Wiel, 1977}, from 1971 to 

1976 are shown. It was suggested in section 4.3.l that 
', 

women have no longer been able to buy paraffin because the 
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Labourers (van der Wiel, 1977), 
and the Price of Paraffin. 

cost of p~raffin has risen faster than the increase ~n 

their household incomes. Already the '·JOmen spend, on ave­

raga for each village, 2,49%, 3,02% and 3,59% of th~ir 

household income on paraffin in Malefil6ane, Jozanna's Nek 

and Mashunka respectively. In th~se villages paraffin; ~he 

only important commercial fuel, accounts for 1,65%, 4,01% 

and Ot9L% respectively of the energy consumption. This 

means that if all the energy was supplied by the main com­

mercial fuel {paraffin), incorporating a tenfold reduction 
' 

in energy consumption due to the higher efficiency of a 

paraffin primus stove (30% versus 3% for a traditional wood 

or dung fire), the cost would be R3.71, R3.52 and R6.42 

per month for the average·household in Malefiloane, ~o­

zanna's Nek and Mashunka respectively (against R0.53, 

Rl.04 and R0.55 at present) •. The provision of energy by 
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the subsistence sector of the village economy (that is the 

non-commercial collection of wood and dung by women) , w:t:.i~h 

is dominated by production by mig~ant l?~bourers in the ·._·r­

ban complexes of Southern Afrj_ca, conforms with the 'wage 

subsidy' theory· (M_olteno, 1977). This th"3ory maintains 

that subsistence production in the rural villages subsi­

dises production in industriai centres by ~erfilitting the 

payment of wages below the minimum necessary to support 

the workers' families in a fully commercial economic struc­

ture. The Poverty Datum Line of the Lesotho Department of 

Statistics estimates an expenditure of R6.95 per month on 

fuel ~nd lighting, which is 7,2% of the total ~xpenditure 

of R9~.00 per month (van der Weil, !977 : 89). In 1975, 

in Lesotho, 75% of rural households had an income below the 

Poverty Datum Line. 

5.2 FUEL SELECTION AND THE QUANTITIES CONSUMED. 

In each village women are consuming differ~nt quantities of 

wood, dung, crop residues, paraffin and coal. In part, 

their selection of the fuel type and the quantity qf energy 

can be explained. The most consistent factors influencing 

fuel selection and quantities are the weather, the availi­

bility of wood, tradition and the agricultural cycle. 

Other sporadic events, such as feasts, holidays and men re­

turning from the mines have a temporary impact. 

5.2.1 The Selection 'of a Fuel Ty~ 

Three factors.emerged as significant in influencing the 

choice of fuel type. They are the availability of wood, 

tradition and rainfall. These are shown in a selection 
•· 

tree in figure 5.3. Initially, it was thought that wealth, ~ 

old age, and sickness would be important, but the evidence 

is too weak. Sickness and old age were mentioned by seve­

ral women as increasing the hardship of wood collection, 

and a few women who were sick were unable to fetch wood and 

had to rely'on collection by_ friends or on paraffin.· 
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Household income did not correlate with paraffin use, but 

it seems likely th~t many women will use paraf£in wh~n 

they have money (depending on th~ sporadic rernittences cf 

migrant l;iliourers every f;::;w months and annual returns from 

the sale of wool, .hide~ or livestock). _C~op residues are 

discussed in section 5.2.4. 

KEY 
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Wd Woo 
Kd Kra 
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-

Pr 

Figure 5.3 

+ 

WOOD AVtdlABILITV 

- TRADITION 

RAINFALL 
(see figure 5.l) 

Pr Kd Fe:{. Wd Pr 

Fuel Selection Tree4 

s.2.1.1 The availability Qf wood. 

'· 

Where wood \'1as most abundant (a.t MashU:nkal, nei th.er dung 

nor paraffin were used for cooking or warmth. The women in 
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Mashunka confirmed that they burnt wood because it was so 

easy to c0llect ar..d had no need to burn dung. Wood ::..s ::he 

most favoured non-conu'UercJ.al fuel being relatively smck-==o­

less an~ easy to burn. Only ~hen wood becomes scarce 

will wor.:en start to burn dung (Agarwal, J978; Earl 1?75 and 

Hill, 1972). In Mashunka, paraffin was used for light, bJt 

some women even used wood for providing light preferring 

the wild olive (umQuma) / which gives a clear smokeless 

flame. 

5.2.1.2 Tradition. 

An explanation of the importance of paraffin in Jozanna's 

· Nek (greater than Malefiloane, where even less fuel was 

available) is the erosion of traditional structures sug­

gested by the lack of 'remoteness' (section 3. 1.1) • l. t 

implies that the replacement of wood by paraffin consump­

tion is part of the change towards a consumer society. 

This is supported by Gay (1978 : 9), who s~;gests that: 

"Older wom~n gather (wood) fuel more than younger 

women, not only because of economic need, but be­

cause they are continuing an accspted activity of 

Basotho women. Younger v:omen, on the other hand, 

particularly in such lowland ·villages, want to take 

advantage of all' the modern conveniences which cash 

income and access to roads and towns make possible, 

and hence look upon gathering fuel as an old fash­

ioned activity 'to be avoided if at all possible. !l 

5.2.l.3 Rainfall. 

Ra,,infall is significant in that it prevents the consump­

tion of wood and dung. Some women keep a dry pil~.of :vvood 

inside their cooking hut or place a plastic sheet over 

their pile of dung, but these stocks of fuel are generally 

small. Often, partially ~s a result of collecting wood on 

a daily basis, there is no attempt to keep dry piles of 
" fuel. After a few days of rain all dry wood and dung will 
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have been burnt. While it is actually :raining, the women 

will never go out to collect wood. The wood would be w~t., 

the womc:n have no waterproof clothing and there is a ve-r:y 

real darger of becoming ill. Thus during periods of rain­

fall, the women will burn paraffin, if they have the money 

to pay for it~ 

Once the rain stops the women will collect wood again. 

The small herbaceous bushes burnt in Malefiloane and .. To­

zanna' s Nek will burn easily, even when green and only 

take one day to dry in the sun. Dung takes much longer 

.to dry out enough for it to burn and the women will not 

collect dung from the fields and grazing camps for seve­

ral days. After four to five ·days of sunshine, there is 

an abrupt switch by many women to collecting field dung 

(instead of wood) , which is then dry enough to burn. Dung 

is in demand in winter because it ~s quicker to colle~t, 

and the coals provide warmth. 

Kraal dung can be dug out from the kraals even if it is 

wet. But the blocks require three to four weeks of dry 

weather before -~hey will burn. The kraal dung is ?ug our 

ma.inly in summer when it is hot enough to dry the blocks 

between intermittent rainstorms and in winter, which is 

the dry season. 

A final situation, observed in Jozanna's Nek in April, is 

when it continues to rain until the increased demand 

for paraffin exhausts· the supply in the shops. In this 

case new supplies can take several weeks to arrive, and 

the won~n are forced to collect wet wood or cope as best 

they can. 

;. 

The influence of rainfall on fuel selection is shown dia­

gramatically in figure 5.4. When rainfall does not limit 

a woman's selection, she is free to choose any fuel type, 

being influenced by other- factors. 
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5.2.2 Changes in Consumption. 

There ~re significant differences in the total a~nual 

energy consumption per family in each village. The.total 

consump~ion can be seen as a response to climatic differ­

ences, as suggested by Makhijani and Poole (1975 ~ 56), 

because "more fuel (is) required for heating in colder 

climates", or responding to the availability of wood as 

suggested by Earl (1976 : 6), who found "no evidence to 

show energy consumption is related to climatic conditions." 

The rainfall and temperature regimes for each village (or 

the nearest meteorological station) , are shown in Appendix 

A. The mean annual temperatures for Malefiloane, J-o-

zanna' s Nek and Mashunka, are ll,S°C (Mokhotlong), 15,4°C 

(Aliw~l North), and 18,4·c (Weenen) respectively. The 

annual consumption of energy (table 4 · 23) shows the oppo·­

site trend to what would be expected if energy consumption 

was determined by temperature. However, there is a slig~1t 

increase in energy consw~tion in Malefiloane over c0nsump­

tion ii.l Jozanna's Nek, that could result from a colder 

climate. Also temperature is found to have an. impact on 

seasonal energy consumption in each village (Section -5.2.4). 

In section 2.1.3, there was a correlation coefficient of 

0,999 between maximum wood biomass and wood consumption. 

Correlating the total energy consumption (from table 4 • 23 in 

lOOOM,T tini ts) with maximum wood biomass, the coefficient 

is 0,986. The small n(n = 3) does not permit a signifi­

cance test of these correlation coefficients. These re­

sults confirm that, in the three villages that were studied, 

the availability of wood primarily determines the annual 

consumption of energy. Where wood availability is rela­

tively similar (Malefiloane and Jozanna's Nek), there is 

a partial response to the climate (i.e. increased consump­

tion in colder regions). The increased total consumption 

of energy in Malefiloane over Jozanna's Nek can be broken 

down into a· slight reduction in wood consumption ·and. a 
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large increase in dung consumption (see table 4.22). Tnis 

shows that the women in Male~iloane have resorted to bur­

ning dung on a far larger scalEc th'an women in Jozanna' s 

Nek to counteract a colder climate, and a lower availa­

bility of wood. That energy consumption is largely inde­

pendent of climate, underlines ~he hardship that people 

in ccld mountain climates, where biomass is generally low, 

have to endure as a result of insufficient fuel. 

5.2.3 Sporadic Events. 

Certain sporadic events have a short duration impact on 

energy collection or consumption. School holidays increase 

the collection of wood since most of the young girls are 

sent to~collect wood. In most families the schoolgirls 

only fetch wood on Saturday. But in the poorest families, 

or if the mother is old or unwell, a young girl might be 

sent to collect wood every day after school. No-one col­

lects wood on Sundc=iys. Feasts and meetings occur in the 

village to mark a funeral, a marriage, etc. During the 

feast, large quantities of meat, bread, beer and samp will 

be consumed. The collection of wood for cooking the meat 

is traditionally collected by the men and boys using an 

ox-drawn sleigh. The women collect wood f0r brewing beer 

and making bread and samp. Letsemas are co-operative 

agricultural parties where the host provides food and beer, 

in exchange for the labour of the guests in harvesting,or 

some other task. The woman providing the letsema will have 

to collect an extra large quantity of wood, but the other 

women participating in the Letsema will have less time to 

collect wood, and a lower consumption. In part, the women 

prepare for th~ ·harvesting season by stockpiling wood be­

fore hand. 

When the men return from working outside the villages as 

migrant labourers (for periods of eight months or more), 

and then to some extent throughout their stay in the vil­

lage, the consumption of fuel in a household will increase. 

l 
{ 

I 
l 

l 
i 

• 
i 
t 
I 
I 
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The men expect beer, more food and warm water (Bondf 1977). 

The consmnption of energy by Ma::i.erato Mapulla increased 

over sixfold on the day her hus~and returned to Malefiloane. 

5.2.4 The Seasonal Cycles. 

Sever~l £actors have a seasonal effect on the selection 

and consumption of fuel. The rainfall cycle will have an 

impact on fuel selection by reducing dung and to a lesser 

degree, wood consumption during the rainy season. 

The seasonal labour demands of agriculture, a large portion 

of which are met by wo1nen, will reduce the collection of 

wood because the women spend all of the day working in ~,e 

fields. The women collect wood to build up extra large 

stockpiles in slack agricultu~al periods. In Jozanna's 

Nek these periods are early June (before weeding) , April 

and May (before harvestj_ng) , from August onwards (before 

ploughing c.nd planting for the next crop) , and before win­

ter (when consumption rises and the women are reluctant to 

collect wood in the cold). Th~ agricultural seasons for 

Lesotho are given in Wallman (1969 : SO), but the.bushes 

burnt for fuel in Malefiloane are too small to stockpile 

over lcng periods. In Mashunka, ploughing occurs from 

September to November, weeding froM November to January, 

and harvesting from March to May, but the major stock­

piling occurs in April and May before winter. The annual 

agricultural _cycle is also important in the provision of 

crop residues. These are available for a limited period 

after harvest. The most important residues which are bur~t 

are maize stalks and maize cobs. 

Mean annual temperature does not .affect annual energy cons·· 

umption (section 5.2.2), but there is a strong ~easonal 

change in energy consumption. The correlation coefficients 

for seasonal fuel consumption and mean daily temperature 

{measured during each visit to each village) for Malefiloane, 
.. . 

Jozanna's ~ek and Mashunka, are -1,00, -0,959 arid -0,685 
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respectively. The correlation is lowest in Mashu::i.ka, 

presumably because the abuna"l.nc.:e of wood reduces the im­

portance of temperature (i.e. t~e women do not reduce their 

consrnnption of wood, to the same extent as other villages, 

during sumrner when temperat1rces rise) . It also· indicates 

that in Malefiloane and Jozanna'~ Nek the women consume 

energy in direct response to need. In section 4.4.3 it 

was assumed that seasonal changes in energy consumption 

are a result' of increased fuel consumption for heating. 

In the ~illages wher~.dung is burnt, there is a shift to­

wards the consumption of dung in winter because it pro­

vides a long burning, w~arm fire. 

5.3 THE EFFICIENCY OF COMBUSTION. 

The transformation of the pot2ntial heat, in any quantity 

of fuel1 into useful heat to the household can never be 

100% efficient. During the transformation, varying pro­

portio~s cf the potential heat are 'lost'. The lost heat 

goes into converting water within the fuel to vapour, 

heating the air etc. The extent to which heat is lost or 

wasted, in terms of human benefit, varies according to how 

the efficiency is conceptually defined,and accordinq to the 

method of transforming potential heat intc useful heat. 

The possibility of using more efficient technologies for 

burning the fuel is one of the solutions to the present 

sho~tages of domestic energy. 

5.3.1 Efficiency. 

The point of transformation at which efficiency is mea­

sured must be defined. Thus efficiency can measure the 
•· 
production of heat by the fire, irrespective of what use 

is made of th~ heat; or the efficiency can relate to human 

use.and in the case of a fire for heating, the efficiency 

is ze.ro, if no-one is present in the room. In this pro­

ject, efficiency is d~fined at the transfei of potential 

heat in fuel intc heating the water inside a cooking ves-
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sel. As far as it is possible, this, approximates the 

efficiency of burning the fu~l for domestic cooking. 

In order to calculate the efficiency, the following in­

formation was rerorded; 

i. The mass of water inside the vessel (m kg). 

ii. The quantity of fuel burnt, later converted to heat 

·units to give potential energy (Ep MJ). 

iii. T~e rise in the water temperature as a result of the 

fire, generally until boiling (AT° C). 

The effective energy (E) can be calculated by: 

E = rn .Cp.C:..T KJ specific heat of water : 4,18 KJ/kg°C. 

Efficiency= (E/Ep)l00%. 

I 

Each exper~ment on efficiency was done in the field and 

the woman, at whose house the experiment was done, was 

asked to make and feed the fire. Her usual cooking spot 

was used as well as her own pots. The fires, especially 

whE:i1 dung was burnt, wer,e often allowed to burn for up to 

8 minutes before the cooking pot was placed upon _the flames. 

The wood conswned during this period was included in Ep. 

· As a dung fire will burn for a long period, the init~al fu0l 

consumed to get the fire burning should be spread over the 

whole burning period, and not the initial 20 or 30 minutes 

required for the wat~r to boil in the experiments. Once 

the watei had bdiled, th~ fire was extinguished and the un­

burnt fuel weighed. ·Inevitably, this included some semi­

burnt fuel and ash (with kraal dung, the ash accounted for 

·up to 30% of the initial weight). Although asking the 

women to maintain the fire approximated the real situation, 

they had no fixed quantity of kindling, initial burn time ,, 

or frequency of feeding the fire. The condition of the 

ground, whether it was cold, wet or dry, may also have . 

~ffected the results. 
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5.3.2 The Results. 

The efficiencies measured in th~ villages are very low, 

especially when compared with 4:f:.e modern appliances. The 

results of the efficiency experiments are shown on table 

5.3. The average efficiency of a wood fire is 2 1 51%, for 

a kraal dun·g fire it is 1, 85 % · (excluding experiment 1, 

where an assumed linear combustion of fuel will overesti­

the real efficiency since the cornbus":.ion rate will be 

greatest in the mid~le of the fire's duration; including 

experiment 1, the average efficiency of a dung fire is 

2,03%), and the efficiency of a fire burning hand made 

dung pats from fresh dung (assumed to be equal to field 

dung), is 2,42%. This gives the ratio of efficiency of 

a wood fire to a kraal dung fire of 1:0,73 and wood to 

field dung of 1:0,95. For a ~ood fire the ratio of the 

efficiency of cooking inside to cooking ourside, is 1:1,55, 

and for a dung fire, this ratio is 1:1,18. Hayes (1977 

3511, estiMates that firewood is burnt at less than 9% 

efficiency in Indi~. 

As the initial temperature of the water in each experiment 

varied, the time taken to boil water has been extrap:Jlated ,... 
to cover a span of 100°C to make the resul~s comparable. 

Whether the fire was indoors or ofitdoors did not appear 

to affect the time it. took to boil water. 

WOOD 

KRAAL DUNG 

FIELD DUNG 

ALOE 

Table 5.4 

NUMBER OF MINUTES FOR. 
EXPERIMEN'l'S WATER TO BOIL 

4 18,09 

4 38,47 

1 24,71 

.l 18,18 

Time Taken to Heat 2 Litres 
of water through l00°c. 

The speed with which each fuel will boil water (table 
" 5.4) explains the preferences for fuels that the women 



mentioned. JwaJ.a (beer) and bread take several hours of 

cooking to prepare so dung is preferred. Wood is much fas­

ter and ~sed for shorter cooki~J tasks. 

A paraffin primus is a modern appliance in widespread use. 
Using the method described: ~he efficiency of a paraffin pri-

mus was found to be 30,25%. In table 5.5, the efficiencies 

of a number of modern appliances 2re listed (taken from 

Department of Planning and the Environment 1978 : 192). 

The ~fficiency of a paraffin stove is listed at 75%, sug-
. . 

gesting that, in these figures, the efficiency is that of 

transforming potential to available heat, but does not in­

clude the conversion into used heat (in the case of cooking, 

this is the transfer of heat from the flame into the wa~cr 

which involves further heat loss.) A precise definition of 

the listed efficiencies is not made. 

ELECTRIC 

Stove 

Kettle 

80% 

99% 

COAL AND ANTHRACITE 

GhS 

Stove 

Stove 

Heater 

Light 

10% 

75% 

63% 

6% 

PARAFFIN 

Light 57% 

Stove 75% 

Table 5.5 : Efficiencies of Modern Appliances 
(from Department of Planning and the 
Environment, 1978: 192). 

In the Third World, on average, 85% of the total energy 

·consumption is of the non-commercial fuels (i.e. food, 

fodder and wood; Makhijani, 1976 : 6). This makes the 
" effici2r.cies with which the traditional non-ccnunercial 
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../ \.; . 

fuels are burnt, extrem:.!ly significant. Makhijani and 

Poole (1975 : 1) state that "tr.e energ-y characteristic 

that is '.:.ypical of poverty is r.;'.)t so much low per capita 

energy use - although that is part of it - but the rela­

tively small amount of useful work that is obtained from 

it• II 

5.3.3 The Possibility of Changi~g Technologies. 

Inevita~ly, most of the solutions to the inadequacies of 

Third Worl~ fuel supplies propose new technologies. These 

either raise the efficiency of converting traditional fuels 

into usefi1l heat (incremental changes) or they suggest a 

new ei:iergy source (alternative changes) • - In Brauer ( 19 7·n 

some tentative estimates of the sav~ngs in 'wasted! h~at 

that result from drying wood (10%), stove design (20%), and 

the design of the cooking pot (30%), are given. In evalua­

ting the effectiveness of each proposal, it is essential 

that the social and eccnomic struct.ure of these com..~unities 

is considered. Proposals that make false assumptions about 

the needs and resources availal:Jle to households in each 

village, are doo~ed to failure. This section is not an ex-

.haustive or detailed analysis of each proposal. 

5,3.3.1 Incremental changes in technology. 

The~e proposals still use traditional fuel sources but 

decrease the loss of .heat in co0king. 

i. The ha.y box: 

This is also known as a Wonder Cooker. It is described 

(by Pearce, 1978 : 12) as "work(ing) on the same principle 

as a vacuum flask, the hay being a good insulator, so that 

tne heat in a pot of boiling stew could be retained for a 

whole day." Once the pot is boiling, it is taken off the 

heat source and placed inside the box, which is packed 

with straw, nylon or polystyrene, which acts as the insu·· 

l<:i.tor. 

.· 

.. 
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ii. Mudstoves. 

The Lorena mudstove (Evans and tvharton, 1977}, is a ::tove 

sculpted out of a large block of a mixture of sand and 

clay to give a firebox, with t.unnels leading the flames 

to the base of each pot. The holes are make to fit Pach 

pot, so the women can use their existing pots_. 'fhe mud­

stove conserves 90% of the heat and the major expense is 

the chimney. A few mudstoves have been built in South 

Africa in order to evaluate their applicability. The main 

difficulty appears to be the ratio of sand to cement, which 

can cause cracking if not correct. 

iii. Iron stoves. 

An iron stove would also concentrate the heat of a fire 

onto the base of the pot. In many ways this is an exten­

sion of the 'paolo 1 or brazier; frequently used in Lesotho. 

The main criteria is to keep the cost of the stove dm.;:n. 

Conventional iron coal stoves are available at R200 to 

R300,and are only owned by the most wealthy families in 

Jozanna's Nek. 

5.3.3.2 Alterna~ive changes in technology. 

Innovatio11s that increase efficiencies of consuming fuel 

are only likely to reduce the demand for traditional non­

commercial fuels in the short term. Leng term demand for 

energy will increase as a result of increasing consumption 

of energy and population increase. , Vo.That is required is 

some energy source that will not deplete existing resources. 

, The controlled use of woodlots is discussed in section 2.1.4. 

Two of the other proposals are solar energy, and methane gas. 

i. Solar energy. ~ 

Trees and bushes convert and store solar energy into a form 
,, 

that can be used by man. A number of proposals have appeared 

using direct solar energy for cooking. One approach uses 

parabolic reflectors make from wicker, mud and tin foil to 

concentrate the sun's rays on a pot (Von Oppen, 1977). Box 

cookers can trap the sun's rays in a glass wallE·~ insulated 

oven (Hoda, 1977 and Vidyalya, 1976). Direct solar energy 
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devices are a major step away from traditional methods of 

cooking. 'rhe energy source .:.s !lew and requires a change 

in the daily routine towards miclday cooking j_nstead of early 

morning and late afternoon, which occurs now. The sun's 

energy can b2 converted to c=-lectricity, a clean and ver­

satile energy form; using photoelectric cells. The major 

drawback at present is the cost, which is "exhorbitantly 

high because the total world production is so low (Usmani, 

1978)." Usmani suggests that if finance (at pre-

sent used by the Third World for arms and nuclear reactors) 

was available, the demand for units to electrify the poorest 

million villages would drop the price to a feasible level. 

Photoelectric cells, would be used in conjunction with wind 

and biomass energy sources~ 

ii. Methane Gas. 

Methane gas digestors or bioga.s plants use animal or human 

manure (as well as crop residues) which, when fermented an­

aerobically, give off methane as a result of bacterial action. 

The manure effluent can still be used as a fertilizer after 

th€ production of methane as its nutrient value is enhan-

ced. Initially, larger scale methane plants were proposed 
. . ' 

(Everett, 1975, Makhijani, 1976 and Makhijani and Poole, 

1975), because of the complexities of construction a~d 

maintainance. Solly (1977 : 25) concludes that "the major 

reason for the limited propagation of digestors is economic. 

Capital costs for the installation of digestors were not 

jus~ified upon the basis of the visible returns, primarily 

that from utilization of the gas." A more recent approach 

is to use simpler small scale units. These are being de­

veloped by Neil Alcock (Emdukashani, Churches Agricultural 

Project, Weenen, Natal), and Moran (1975), using 55 

. gallon oil drums. The gas is stored either in an inner car 

tyre tube or trapped in an inverted drum above the manure 
'slurry' • The major problem is to maintain the temperature 

close to 95°F at which the bacteria are most active. Romes­

berg estimates that one cow can give approximately 12cu ft 

of methane per day on 12 gals liquified manure mixed with 

grass, sawdust and leaves, per month (Hayes, 1977 : 352, 
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supports the estimate)~ 'rhe advanti:lge of the methane di­

gestor is its ci.bili ty to provic.2 a clean and sustainable 

energ-1 sc'-lrce as well as fre8 fertilizer. The importance 

of temperature curt~ils its usefulness at high altitudes 

and in wir.ter, where and when it is most needed. 

5.3.4 'l'he Social Context \vi thin Which Technology is 

Chang·ed. 

A technologisal solution to energy shortages is not suffi­

cient. The introduction and acceptance of a new proposal 

into the village structure is very important. If the in­

novation is too expens~ve or cannot be moved outdoors in 

surruner and indoors in winter (using wasted energy to hea~ 

the room} or too complex or unreliable, its usefulnes~ to 

each woman is undermined. Where an innovation is of use to 

the women, its adoption can be rapid. The widespread ow- {. 

nership of paraffin lamps and primus stoves in the villages 

indicates the spread of new appliances where their benefit 

is felt to be ~eal. Whether an innovation is introduced 

through trading stores, co-ope~atives or a government struc-

ture, will also.be important. Any proposal must be within 

the resources 2nd money available to each family. Althoug:1 

this sf'.ould be obvious, too often development projects ohly 

benefit the richer members of the corrununity. Within each 

co:i;nmunity, there is a large range of income and any innova­

tion should be accessible to the poorest households. 

The impact of changes in fuel technology will be to make 

more time available to the women for non-domestic activities. 

In part, the benefits of making energy more easily available 

can be measured in terms of the use to which they can put 

the extra time. There is also the reduction in the hard­

ship of collecting and carrying the bundles. Nomluyelelo 

Mtunyana of Jozanna's Nek complained of pains in her back 

after carrying a bundle home. Another consequence will 

probably be an increase in demand for energy once it becomes 

available.. The correlation between availability· of wood 

t· 
l 
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and consumption of energy rather than climate, indicates 

that. the women have reduced their consumption of energy 

signif~cantly below a comfort level. 

5.4 CONCLUSION_ 

Within the vill~ge system, the availability of wood is a 

fixed component. The demand for fuel is likely to grow as 

population grows, and as the household consumption of 

energy grows. The alternative of consuming paraffin de­

pends on the retail price of paraffin and on household in­

come. At present, the price of paraffin is rising sharply, 

and household income is largely determined by the remittan­

ces by migrant labourers. These remittances rose signifi­

cantly between 1971 and 1976, but the subsequent economic 

rece8sion and unemployment probably reversed this trend. 

The selection of a fuel type, by a woman, was influenced by 

the availability of wood, tradition and rainfall. If wood 

was easily available, neither dung nor paraffin was ~sed 

for cooking or warmth. The older and more traditional 

women collected wood, while younger women preferred paraf­

fin as a fuel. Rainfall prevente~ the women from collec­

ting wood and caused the kraal and field dung to be too wet 

to burn. The total quantity of energy consumed in a year 

wa~ primarily determined by the availability of wood. Only 

where the availability of wood was similar, did the colder 

climate result in increased energy consumption. This in­

crease was found to be the result of burning large quantities 

of dung. Significantly, greater quantities of energy were 

consumed in winter; but this was most marked where wood was 

l~ast available. The demands of agriculture for labour cau­

sed women to intensify the collection of wood before active 

periods. 

Wood and dung are burnt, in cooking, at efficiencies of be­

tween 2% and 3%. One short term solution to the shortages 

of fuel su~plies is to introduce stoves which will raise the 



efficiency of combustion. The Lorena mudstove is one of . 

the cheapest methods of achi~~ing this objective. In th~ 

long term, alternative sou:::-ces .:if energy must be e:-:ploited. 

Solar energy, and metharie gas are the most feasible al­

ternatives. Small methane digestor plants, that avoid 

technological complexity 7 can ~rovide methane gas and man­

ure for fertilizer. Their strongest drawback is the need 

to maintain temperatures at arounG. 37"C: reducing their 

efficiency in winter and at higher altitudes. 

/ 
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CHAPTER SIX. 

CONCLl'.SION. 

'rhe three villagps cover two spectra within Southern 

Africa. The first spectrum is tPe environmental transi­

tion from a high altitude mountainous area (Malefiloane, 

Lesotho), through the interior veld (Jozanna's Nek, ~rans­

kei), t~ the semi-tropical East coast river valleys , 

(Mashunka, KwaZulu). The second spectrum is the social 

transition from a traditional African culture (Malefiloar.e 

and M.ashunka) towards the modern industrial consumer cul-
' ture (significantly stronger in Jozanna's Nek). Both oi 

these components have an impact on fuel consumption. 

6.1 THE STATISTICS. 

The recorded annual consumption of domestic energy is lis­

ted in table .4.23. This gives the consumption of energy 

by each household, a value tha~ was found to have a lower 

variability than per capita energy consumption .. Since 

most other studies on rural domestic energy consumption 

outsid2 Southern Africa record energy consumption psr 

capita, this is shown in Table 6.1. These values are 

derived from the quantities of individual fuel types 

consumed annually, converted to a per capita value usinq 

the average family size in each village. 

WOOD 

DUNG 

PARAFFIN 

Total 

MALEFILOANE JOZ NEK MASHUNKA 

kg 
1 

288 

260 

5,08 

Table 6.1 

11) 3 . kg 10 3 kg 
MJ 1 MJ 1 

6,70 271 6,18 1124 

3,44 80 1,12 

0, 19 10,22 0,39 5,67 

10,33 7,69 

lillnual Fuel Consumption' 
per Capita. 

10 3 

MJ 

23,64 

0,22 

23,86 
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Comparing the consumption of wood in the three villages 

wit~ other studies, the quantity of wood burnt in Mashunka 

is sirrilar to the higher values recorded in Thailand, 
·- . 

China, Gambia, etc. (see table 2 .2). 'rhe quantities c.f 

.wood burnt at Malefiloane and Jozanna's Nek are equal to 

the lo~sst values recorded in India, Ne~al and Nigeria. 

Values on dung consumption are cornparabie with those found 

elsewhere. 

There was an increase in energy consumption in all villages 

from summer to \·Jinter, e:~cept that the trend was weakest in 

Mashunka. Dung was <:mly burnt in Malefiloane and Jozani1a' s 

Nek where,· in winter, there was a drop in wocd consumption 

and a greater rise in dung consumption~ The largest quan­

tity of paraffin was used in Jozanna's Nek
1

probably as a 

resu.J.t of the transition towards a consumer society. It 

was found that the daily variation in fuel consumption was 

equivalent to approximately 50% of the average daily con­

sumption of energy. 

6.2 IS THERE: A PROBLEM? 

A central question is, how ~eriou~ are the shortages in 

available fuel? :i'he problem can be approached from it's 

environmental context or it's social context. 

A number of aspects suggest that the collection of fire-

wood is having destructive, long term effects upon the 

vegetation. These must be seen within a well documented, 

historical trend of vegetational deterioration, resulting 

from the impact of man. The forces of agriculture, veld 

b¥rning, overgrazing, settlement, etc., play dominant roles 

along with firewood collection. It is seldom that fire­

wood collection can be singled out exclusively. Ironically, 

the presence of the bushes which are collected for fuel at 

Malefiloane, is indicative of overgrazing. In the memories 

of the women in each village, except Mashunka, wood has be-
' come less available and the trees have become smaller. 

I 
j 

I 
I ,_ 



98. 

Suitable trees and bushes are only found some distance :from 

each village suggesting that nearer sources have been ex-

· hausted. The removal of trees and bushes increases the 

erodability of soils, while the collection of dung deprives 

the soil (and the veqetation) of important nutrients. No 

maj0r erosional features, such as rills or gullies, oc­

curred in the areas where wood was most commonly collected. 

The women soend a long time collecting wood, averaging up 

to lS hours a week. This is a chore that hardly exists 

for an urban housewife with electricity, paraffin or gas 

at her disposal.. It also severely limits the time avai­

lable to women for other activities. There is the physi­

cal hardship of collecting and rarrying the ~ood for 3 

kilometers, which c~used pain i~ the women's backs. The 

smoke from the dung, especially, strongly irritates their 

eyes. In Malefiloane and Jozanna's Nek, the women, them­

selves, considered collecting wood a difficult burden. 

The consumption of energy is found to depend upon the 

availahility of fuelwood. This means that, where the 

vegetation provides very little firewood, even if the de­

mand for energy is high, the consi:unption of energy is low. 

Practically, the effect is that food might not be properly 

cooked in extreme situations and, more generally, there will 

not be enough fuel for warmth at night, even when the temp­

erature is below freezing. There can then be further re­

percussions on heal:th, especially with children. Where 

shortages are severe and temperatures low, the women sup­

pliment firewood with large quantities of dung. No satis­

factory level of fuel consumption can be defined, since 

consumption will always equate supply with demand. The 

quantities of energy consumed per capita in Malefiloane 

and Jozanna's Nek are only 47% and 36% of that in Mashunka. 

It is inevitable that social change will increas·e the per 

capita demand for energy. 

Shortage~ of domestic energy is a serious social problem 

that is affecting a large proportion of the population of 
' 

I 

• I 

I 
~ 
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Southern Africa. Because of the escalating cost, it is 

unlikely that the present cormnercial fuels of paraffin and 

coa: can satisfy the present, an<l future demand for energy, 

and relieve the vegetation from ~he pressure of fuel collec-

tion .. There are indications of the effect of firewood 

coliection on the vegetation surrounding e~ch village; but 

the effect of fuel collection cannot be singled out from 

amongst the effects of grazing, burning and agriculture. 

6.3 SOLUTIONSo 

Three solutions can be proposed. The first is to establish 

·woodlots large enough to provide enough wood for eac:h family 

on a sustainable yield. Althou~h a shortage of land al­

ready exists, the poorest agricultural land can be used 

when the village women feel that the need for wood is grea-

ter than the presen~ benefit from that land. Secondly,. wood and 

dung are burnt at efficiencies of below 3%. By introducing 

stoves, this efficiency can be raised and smaller quantjtie~ 

of fuel will be needed for the same task. The important 

facto~ is to minimize cost of any stove that is proposed. 

Mud ovens can be made at total costs of less than Rl5. 

Finally, it may become possible tv exploit methane gas from 
. . 

human and animal manure. if . simp].e, small scale uni ts can 

be developed that will allow manure to be used for fuel and 

fertilizer. 

I 



REFERENCES. 

Acocks, J,P.H., 1952 : Ve'ld Types of South Africa, 

Mer,,o'irs of the Botanical Survey of South 

Africa No.4, Botanical Research Institute, 

Pretoria. 

Afgan, B.K., and J.F. Ryan, 1975 : ~modified procedure 

for the determination of nitrate in sediments 

and some natural waters, Environmental Letters, 

9 ( 1) I 59 - 7 3 • 

Agarwal, A., 1978 : T:1e :€in~wood crisis is already here, 

Saccap Action News, 4f 21 -23. 

Anzagi, S.K., and F.E. Bernard, 1977 Population pressure 

in Kenya, Geoforum, 8, 63 - 68. 

Ashton, H., 1952 The Basotho, Oxford University Press, 

Oxford. 

Babbie, E.R., 1973 : Survey Research Methods, Wadsworth, 

Cali.Zornia. 

Bews, J.W., 1921 : The Flora nf Natal and Zululand, City 

Planning, Pietermaritzburg. 

Bond~ c., 1977 : Ten million trees and porridge pots, 

African Wildlife, 31 (3), 32 - 33. 

Brauer, D., 1977 : Firewood; the poor man's energy crisis, 

Development and Change, 3, 18 - 19. 

Claassens, A., 1978 : An Assessment of Self Help Projects 

in a District of ~he Transkei, South African 

L3bour and Development Research Unit paper 

no. 40, Cape Town. 

Clarke, L., and J. Ngobese, 1975 Women Without Men, 

Institute for Black Research, Durban. 

Crane, J.G., and M.V. Angrostino, 1974 : Field Projects in 

Anthropolog_y, General Learning Press, 

New Jersey. 

Cywin, A., 1978 : Deserts on the march, EPA Journal, 4 (7), 

30 32. 



101. 

Department of Agriculture ·and Technical Services, 1961 : 

Con~ervation of Mountain Catchments in South 

Africa, Government Printer, Pretoria. 

Department of Forestry, 1961 - 75 : Annual Reports. 

Der:;.artment of Planning and the Environment, 1978 : En~ 

Utilization in South Africa, Government 

Printer, Pretoria. 

Department of Statistics, 1976 : Population Census 1970, 

Government Printer, Pretoria. 

Dutton, E.A.T., 1923 : The Basuto of Basutoland, 

Jonathan Cape, London. 

Earl, D.E., 1975 : Forest Energy and Economic Development, 

Clarendon Press, London. 

Eckholm, E.P., 1976 : The other energy crisis 

E~ologist, 6 (3), 80.- 86. 

firewood,. 

Edwards, D., 1967 : A Plant Ecoloqical Survey of the 

Tugela River Basin, Botanical Survey of So~th 

Africa Memoir no. 36, Town and Regional 

Planning Commission of Natal, Pietermaritzburg. 

Evans, I., and D. Wharton, 1977 The Lorena Mudstove 

a.wood~conserying cookstove, ~ppropriate Tech­

nology, 4 { 2) , 8 - 10. 

Everett, A.D., 1975 : Digester gas : valuable plant fuel, 

Water and Sewage Works, 122 (S), 60 - 61. 

Fair, T.J.D., 1945 : The Drakensberg native locations, 

South African Geographical Journal, 27, 

65 - 72. 

F.A.O., 1966 Agricultur~l Development in Nigeria 1965 -

1980, F.A.O., Rome. 

Gay, John, 1977: Senqu River Agricultural Extension Project 

Phase 1, F.A.O., Rome. 

Gay·, Judith s., 1978 : Domestic Fuel Sources and Consumption . . 

Patterns in a Lowlands Village in Lesotho, 

Unpublished Working Paper. 

Germond, R.C. (ed), 1967: Chronicles of Basutoland, Morija 

Sesotho Book Depot, Lesotho. 

Guill~rmod, A. Jacot, 1971 Flora of Lesotho, J Cramer, 

Germany. 



102. 

Gustafson, A.F~, ig41 : Soils and Soil Man~gement, 

MacGraw Hill, London. 

Hayes, D., 1917 : Plant power : b.i.ological sources of 

~~ergy,_~cologist, 7 (9), 349 - 356. 

HenU.erson, P.D., 1975: India: The Energy Sector, Oxford 

University Press, Oxford. 

Heywood, A.W., 1903 : Report on Forestry in Basutoland, 

Unpublished. 

Hill; P., 1912 : Rural Hausa: a Village and a Setting, 

Cambrid.ge University Press, Cambridge. 

Hoda, M.M., 1977 : Solar cooker, Appropriate Technoloqy, 

4 ( 2) , 2 8 - 29 • 

Horrell, M. , 19 69 ·: The Africa~ Reserves of South Afr~. ca., 

South African Institute of Race Relatiotis, 

Johannesburg. 

Keiweit, K., 1978 : Ciskei has ·no homes for evicted 

squatters, Argus, 24 August, 14·- 15. 

Krige, E.J., 1936 : The Social System of the Zulus, 

Longmans, Johannesburg. 

KwaZulu Government; 1978 : Towards a Plan for KwaZelg_; 

a .. preliminary development plan, KwaZulu 

Government, Ulundi. 

MacMillan, W.M., 1930 : ~lex South Africa, Faber anr.: 

Faber, London. 

Makhijani, A., 1976 : Energy Policy for the Rural Thi~d 

World, International Institute for Envjron­

ment and Developement, London. 

Makhijani, A., and A." Poole, 1975 : Energy and Agriculture 

in the Third World, Ballinger, Cambridge. 

Malherbe, I. de V., 1948 : Soil Fertility, Oxford Uni­

versity Press, London. 

Mqlteno, F., 1977 : The historical significance of the 

Bantustan strategy, Social Dynamics, 3 (2), 

15 - 33. 

Monyake, A.M., 1973: Report on the Demographic Component 

of the Rural Households' Consumption and 

Expenditure Survey 1967 - 1968 (part 2), 
·, 

Bureau of Statistics, Maseru. 



103. 

Moran, E., 1975 : Larry J. Romesberg cooks with Biagas, 

Po_pular Science, Dec-?mber, 95 - 96. 

Neethli.ng, E. J. , 19 4,3 Timber 2.r:.c::. Fores ts South 

Africa's Needs and R~s9urc~~, South African 

Interests Group, Cape Town. 

Openshr:lW, K. , 19 7 4 : Wood fuels the developing world, 

New Scient:.ist, 61 (883), 694 - 697. 

Palmer, E., and N. Pitrn&n, 1972 :· Trees of Southern 

Africa, A.A. Balkerna, Cape Town. 

Pearce, ·A., 1978 : Alternative food and cooking, Odyssey, 

2 (5), 12 ~ 13. 

Poynton, R.J., 1966 : Tree planting in Basutoland, 

Forestry in South Africa, 6, 33 - 44. 

Revelle, R., 1976 : Energy use in rural India, Scie~, 

19:?., 969 975. 

Revelle, R., 1977: Energy and rural development, 

Habitat International, 2 (1/2), 133 - 142. 

Richardson, S.D., 1966 : Forestry in Communist China, 

John Hopkins, Baltimore • 

. Schultze, R.E., 1969 : A comparison between offici~l 

pppulation census data and an aerial photo­

grap~ population survey in the Tugela loca­

tion, South African Geographical Journal, 

51, 60 - 72. 

Sheddick, U.G.J., 1954 The Southern Sotho, International 

African Institute, London. 

Sim, T.R., 1921 : Native Timbers of South Africa, Depart­

ment of· Mines and Industry Memoir no. 3, 

Government Printer~ Pretoria. 

Solly, R.K., 1977 : A study of methane digestors in the 

South Pacific region, Appropriate Technology, 

3 (4), 23 - 25. 

Social and Economic Planning Council, 1946 : The Native 

Reserves and their Place in the Economy of 

the Union of South Africa, Government Printer 

32 no. 9, Pretoria. 

Stebbing, E.P., 1938 The Man Made Desert in Africa: 

erosion and drought, Royal African·society 

Suppliment, London. 



104. 

Stebbing, E.P., 1953 The Creeping Deser~ in the Sudan 

and elsewhere in Africa, McCorquodal, Sudan. 

Strong, M.F., 197S: International energy management, 

Habitat International, 3 (1/2), 167 - 170. 

Tay:or, H.C., 1963 : A report on the Naxamaland forest, 

Forestry in South Africa, 2, 29 - 43. 

Usmani, I.H., 1978 : Power to the villages, Mazingira, 

6 I 34 - 40 • 

Venter, A., 1972 The effect of stump size on vigour cf 

coppice growth in Eucalyptus grandis, 

Forestry iil South Africa, 13, 51 - 52. 

van der Wiel, A.C.A., 1977 : Migratory Wage Labour : 

role in the econo::.:y of Lesotho, Mazenod 

Institute, Lesotho. 

• ..L t • 
lL S 

van Niekerk, D.J.T., 1974 : An analysis of timber supply 

and demand trends in South Africa, South 

African Forestry Journal, 91, 5 - 13. 

Vidyalaya, Y., 1976 : A solar oven, Appropriate Technology, 

3 (2), 12 - 13. 

Von Op~en, M., 1977 : The sun basket, Appropriate T2ch­

nologv, 4 (3), 8 - 10. 

Wallman, s., 1965 : The communication of measurement in 

Basutoland, Human 0Lganization, 24 (3), 

236 - 243 . 

. Wallman, s., 1969 Take Out Hunger : two case studies of 

rural development in Basutoland, Athlone 

Press, London. 

Weather Bureau, 1968 : Cli~ate of South Africa part 2 

Rainfall Statistics, Government Printer, 

Pretoria. 

Weather Bureau, 1978 : Report on Meteorological Data of 

1975, Government Printer, Pretoria. 
;. --

Williams, T.R., 1967 : Field Methods in the Study of 

Culture, Holt, Rinehart and Winston, New York. 

Zon, R., and W.N. Sparhawk, 1923 : Forest Resources of the 

World, MacGraw Hill, New York. 



APPENDIX A. 

THE VILLAGES. 



106. 

This apperidix includes information on each village which 

is not directly relevant to the consumption of fuel nr 
. . 

from which value~ were extracted for previous sections. 

InformaLi~n on the villages, which has already been docu­

mented, is not repeated. 

i. Location. 

The location of each village in Southern Africa is shown in 

figure A.l. Th~ exact location of each village is : Male­

filoane 29°2l'S 29°ll 1 E; Jozanna's Nek 30°37'5 21·2~ 1 E; 

and Mashunka 28°44's 30"16'E. The surrounding topography 

of each.village is mapped in figures A.2 to A.4. In figure 

A.5, the village of Malefiloane, the only vill~ge small 

enough to sample the whole village population, is mapped. 

ii. Climate. 

Climatic data on mean monthly temperature and 

rainfall (figure A.6) are shown for the nearest meteorolo­

gical sta~ion. During each visit to each village, a series 

of temperature readings were made to cover the daily cycle, 

(figure A.7) using a whirling hygrometer. 

iii. Vegetation. 

The species which were found to be used as fuelwood are 

listed in table A.l. The results of the calorific analyses, 

which were used to convert fuel quantities into heat units, 

are listed in table A.2. Finally, tables A.3 to A.5 contaiP 

the measurements from the vegetation quadrats whose locations 

are shown on figure A.2 to A.4. 

iv. Population. 

The population of Malefiloane could be calculated exact.I:-·, 

because it was so small. The population of Jozanna's Nek 

and Mashunka were calculated from the number of houses, 

using the average number of people per house from the sam­

pled grouo. In Mashunka, there is no defined village area ,. -
as a result of dispersed settlement, grouped on a family 

basis. For this project, Mashunka was defined as the rough 

area within which families were sampled. Demographic sta­

tistics for each area are 'given in table A.6. Using ages 

reported in Malefiloane and Jozanna's Nek, the age pyramids 

in figure A.8 were constructed. The low pyramid in Male-

'l 
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filoane can be ex:plained by the short period of settlement. 

Malefiloane was first settled in 1965 by younger families 

leaving their parents' villages, which had become too crow­

ded. In Mashunka, the majority nf the women were uncertain 

of the ages of the~r children or themselves. 

v. Income. 

Women were asked what their (!:.ousehold) income was (table 

A.7). This is not a very reliable figure and is likely to 

exclude income from sporadic activities such as sewins, 

making beer or vetkoek, making grass mats, beersieves or 

~rooms ~nd constructions (thatching, stone cutting and 

collecting, building, etc.) . The reported inc8;nes came 

from migrant labourers' remittances, ag:i:iculture (the sale 

of wool, hides and animals), pensions (accounting for the 

large proportion of locally derived income in 'Jozanna's 

Nek) and selling wood. Histograms of household income for 

each village are shown in figure A.9. 
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HEIGHTS IN FEET 

Figure A.2 

SCALE 1 : 50 000 

Malefiloane, 
Lesotho. 
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HEIGHTS IN FEET SCALE 1 : SO 000 

Figure A.3 : Jozanna's Nek, Transkei. 
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• Mashunka, Figure A.4 . KwaZulu. 
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Table A.l Major Firewood Species. 

MALEFILOANE 
~-C-h_r_y_s_o~c-o_m_a~t-e-n~u-i_f_o_l_i_·a~~~~~~~~-~~~~~·-(-n_o_;_t_h~s-l_o_p_e_s~ 

Pentzia cooperi (north slopes; I 
Helichrysum trilineatum (south slo;es_) _J 
JOZANNA 1 .:3 NEK 

Leucosidca sericea 

Pass~rina \r 
Chrysocoma tenuifolia 

'intshitshi' 

'rhabhii' 

'rhalarhala' 

--1 

I 
Felicia filifolia spp filifolia 1 rhalarhala sumadlanga 1 

Cliffortia !>f 

Clutia ~r 

Rhus erosa 

Rhamnus prinoides 

Budd:eia saligna 

Buddleia salvifolia 

MAS HUN KA 

CowbrPtum apiculatum 

Acacia tortilis. 

Vitrex rehmanii 

Grewia occidentalis 

Dichrostachys cinerea 

Vepris lanceolata 

Grewia flavescens 

Acacia sr 
Mayte:i.1us cymosus 

Spirostachys africana 

Croton sp 

Cassonia spicata 

Eyclea Sf 
Olea africana 

Brachylaena elliptica 

Brachylaena ilicifolia 

Rhus !.p 

Turraea f loribuda 

Maytenus heterophylla 

'rhalarhala 1 

'Qhaphu' 

'bhosisi' 

'nyenye' 

'rola' 

'lothwana' 

'umBondi' 

'um Sasana' 

'umZane' 

'umNqane' 

1 'umThomboti' 

'umQuma' 

'isiDuli' 

'iGqeba' 

'Hlokoshiyane' 

'umVuma' 

'inGqwangane' 
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(Table A.. T ·continued. l 

Aloe "'?f 
Euphorbia tirucalli 

Plectranthus esc~lentus 

116. 

'urnHlaba' 

'umSululu' 

'nmBondwe' 

{valley floor) I 
(top valley slopes) 

Species identified by the Bolus HerbariUtll, UCT, 
and using Bews (1921), Palmer and Pitman (1972) 
and colloquial names. 

'• 
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Table A.2 Calorie a~d Ash Sa~ples. 

Moisture Calor~I Ash % Content (kl. g ) 

WOOD 

Malefiloane 
... - . 

J.. • - 23,60 
-

ii. Chrvsocoma tenuifolia 21,11% 23,00 2,26% .. 

iii. Chry$ocoma tenuifolia 24,13 
.. 

iv. Pentzia cooneri 21,19% 22,33 5,97% ---
Average 23,26 I 

i 

Joza:nna's Nek 
... 

I i~ . Leucosidea sericea 24,.17 1,61% 

ii. Leucosidea sericea 23,98 I 

iii. Leucosidea sericea 22,30 2;23% I 
iv .. Passerina sr 63,93%+ 19,90 i 

39,07%+ ~ v. Chrysocoma tenuifolia 23,70 
. 

Average 22,81 
I 

Mashunka 

i. 
.. 

23, 93 -
ii. - 21,45 

iii. Dichrostachys cinerea 19,41 3,92% 

iv. Rh us sp 22,27 

v. 22,07 

vi. Brachylaena elliptica 19,97 1,72% 

vii. Comb return apiculatum 18,10 

Ave:z::age 21,03 

22,14 3,00% 



(Table A. 2 continued.l 

DUNG 

Field dung 
- . 

i. Jozanna's Nek 

ii. Malefiloane 

iii. Jczanna's Nek 

Dung cake (hand:made) 

i. Malefiloane 

Kraal dung 

i. Jozanna's Nek 

ii. Malefiloane 

iii. Jozanna's Nek 

iv. M.alefiloane 

v. Jozanna's Nek 

vi. Jozanna's Nek 

vii. Malefiloane 

Average 

Dung ash (~ozanna's Nek) 

Aloe leaf (Mashunka) 

Mealie cob (Jozanna's Nek) 

J.18. 

f Moisture 

-

7,24% 

6,76% 

4,90% 

I 

10,03% 

64,45%++ 

8,23% 

·-

·+ Freshly sampled vegetation 

t+ Dung upon which the rain had fallen. 

Calories 

19 '67 

14,81 

15,67 

16,72 

17,88 

9,07 

13,10 

9,65 

9,88 

14,33 

14,67 

9,60 

11,47 

13,48 

0,79 

12,93 

15,03 

I 
Ash , _ _J 

-1 
20,92% 

26,13% 

28,02% 

25 o-,, j ,.., '· 0 

I 

! 

51,15% 

24,18% 

~8,37% 

41,40% 
I 
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Table A.3 Malefiloane Vegetation Quadrats. 

MALEFILOANE A B c D E F 

Dis:.: from Vill 0,9 I 1,7 2 3 , 2,6 3,1 3,6 

lOxlOm Quadrat 
(cm} 

0-5 4·0 68 25 47 25 5 

S-10 30 10 10 40 15 10 

10-25 15 15 12 5 35 42 

25-50 4 2 18 6 15 28 

50-lm - - - - - -
lm+ - - - - - -

bare ground 4 
..., 15 2 8 15 L. 

bare rock 7 3 10 - 2 -
I 

Average bush 

· area (cm) 20x20 20xl5 70x30 40x40 40x30 50x50 

weigtt (gm)+l 320 250 850 700 750 1, 95kg 

weight lxlm 8,00 8,33 4,05 4,37 6,25 7,80 
area (kg) 

Fuel t. t + 2 es 1r1,a e 152,0 141,6 121,5 48,l 312,5 546,0 
(kg) per lOxlOm 

Damaged and de- nil 15% 12% nil 4% 40% 
strayed plants .. 

% bare ground 
from extraction nil nil nil I nil 8% 10% 

of bushes 
I 

I 

Slope 2:3 1:4 3:4 1:3 1:2 2:7 

+l Average bush weight 1,07 kg {i.e. 22 bushes per 
average bundle) . 

G 

3,8 I 
i 

10 

15 

35 I 
25 

3 

-
12 

-

70x6o I 
2,70kg 

6,431 

405,9 

18% 

2:5 

+2 Only vegetation over lOcm is included in fuelwood 
estimate. 
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Table A.4 Jozanna's Nek Vegetation Quadrats. 

JOZANNA.'S NEK 

Cist from Vill 

lOxlOm Quadrat 
( cmJ 

0-10 

10-25 

25-50 

50-lm 

1-2,Sm .. 

2, Sm+ 

bare ground 

rock 

dead plants 

Wood in 
50x50 cm (kg) 

Trunk diameter (cm) 

Average 

Maximum 

Total fuel content 
(kg) 

Damage to plants 
( !{,) 

Total loss 

(%) 

(kg) 

Slope 

A 

2,? 

42 

3 

5 

25 

5 

20 

2 

3 

294.0 

B 

·3 '0 

25 

20 

20 

20-30% 100% 

c 

3,1 

20 

7 

2 

10 

40 

4 

13 

D 

3,7 

6 

10 

10 

40 

5 

12 

17 

3,05 1,60 

4 

6 

0,5 

1. 

658,8 288,0 

8% 5% 

10% 100% 2% 2% 

29,40 658,8+ 213,H 5,76 

1:6 1:5 1:4 1:7 

· +l Area which had been burnt over. 

+2 Assuming same characteristics as quadrat C. 
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Table A. 5 ~ashunka Vegetation Quadrats. 

MASHUNKA A I B c D 
--

Gist from Vill 0 250m l,5km l,9km 

lOxlOm Quadrat 
{cm) 

0-5 40 20 - -
5-10 19 20 4 -

10-25 ·9 30 20 -
L.5-SO 2 10 60 -
50-lm - - 10 -
lm-2,5m 5 4 29 90 

2, Sm-Sm - - .46 31 

Sm+ - 34 - 13 

bare ground 0 
I 

6 4 -
~ock 30 12 2 10 

no of trees 2m+ 2 2 8 10 

Trunk diam max 7 35 19 18 

average 7 24 8 8 
-

Fuel content 

alive {kg) 213,3+ 1 6369,5+ 2 5205,9 3 7284,2 

dead {kg) 0 7,0 106,7 2666,3 

Total potential 
{kg) 213,3 6376,5 5312,6 9950,5 

Damage 

% trees lost limbs 100 100 0 0 

ave. no.lost limbs 2 3,5 - -
Stumps 

Number 'l 1 0 3 

Ave. diam 7 4 - 17 

% total trees 77,8 33,3 0 23,1 

Aloes 

Number 2 10 5 0 

shaved (no) 1 2 0 0 

(%) 50 20 0 -
Slope Flat 1:20 1:2 Flat 
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(Table A. 5 cont.:tnuedl ; 

+l left out Aloes (1,22 '~ i0 6 c~3J -.-
"'" 

io 6 ~-

+2 left out Aloes (3,687 x cm-'). 
--

10 5 3 
+3 left out Euphorbias (5,88 x cm ) . 
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-, 
Village Malef iloane Joz Nek Mashunka 

Village population 104 1269+1 24g+l 

Persons absent 19 162 43 

% absent 18,27% 12,77% 17 r 39 % 

Number of families 2U 202 58 

Persons per family 5,2 I 6,28 4,29 
I 

!-iu ts per family 1,65 I 2,00 2,40 

Persons per hut 3,15 3,13 1,86 

District Mokhotlong Herschel Msinga 

Clan .Mokoena Hlubi Th'-;mbu 

Population 78 370 78 821+ 2 94 619+ 2 

Density (km- 2 ) 17,71 :44,58 50-100+ 3 
I 

Area Lesotho 'Iranskei KwaZulu 

Tribe Basotho AmaXhosa Zulu 

Population 1 271 000+ 4 3 079 300+: 

Density (km- 2 ) 41,88 92,86 

Gr-:::iwth rate 2,29%+ 4 2,99%+ 3 

TaJ:?le A.6 : Demographic Data. 

-H. Estimated by counting the huts (Mashunka, 
using enlarged aerial photographs} .. 

+2 Dept of Statistics (1976}. 

+3 From KwaZulu Government (1978). 

+4 From Monyake (1973). 
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MALEFILOANE JOZ NEK M.A.SHUNKA l 
I . 
I 

Average annually R255.50 R413.40 Rl83.60 

Average monthly R21.29 R34.45 RlS.30 

% from 
71% 44% 86% 

migrant labour I 

Average monthly R21. 44 R23.53 R20.77 
migrant labour 

% from 29% 56% 14% 
internal sources 

Average monthly Rll.04 R31. 92 Rl8.05 
internal sources 

% from 39% 29% 0% 
both above 

Average monthly R33.08 R40.60 -both above 

Table A. 7 Reported Houser.old Income . 

• 

,r 
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Place 

I 
......... 

-j 
Dates . E nnn 

Times 

=: 
I No. 

. . . . . . ' 

I ····· 
.... 

I 
'"' - ----

Name 
-

Home 

Family Hale Away I 
I 

Female 

. 

Income 

Source 

·-

lY ~y IY IY IY Livestock 

I ' 

Fields 
. 

Paraf in 
. . . . .. . . . . . ... J 

Pri.ce. .. .... ~ 

Est . . . . . .. 
.. 

Meas Size 

2 ... Freq, 

3 
.. 

. . . - . .. • 

Wood Est Coll time 

Meas Frequency 
-

2 Weight 

3· Stockpile 

Dung Est kraal size 

Meas Frequency 

2 -Stockpile 

3 I 
Notes: 

Figure B.l The First QuestioMaire. 
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MALEFILOANE. 

HOUSEHOLDS. 

·l. Mamusiya Ntsheweu. 

2. Mamotswane Ntshweu. 

3. Malerato Mapulla. 

4. Mateboho Moketse. 

131. 

5. Manthabiseng Lekhahlela. 

6. Mabatho Lepheana. 

7. Malehlohonolo Mokwena. 

8 .. Mampho Phtole. 

9. Mamaputte Ramo~ete. 

10. Matsepo Mokena. 

11. Mathabo Mathethe. 

12. Mapuseletso Pakaqane. 

13. Matet.e Makata. 

14. Mamakere Matoetoe. 

15. Nokalote Mafeka. 

16. Mamosiya Mohape. 

17. Matebalo Modlatsi. 

18. Ketjeketje Pono. 

19. Maplaelo Mokede. 

20. Mahlopheo Matoetoe. 
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Malefiloane a (27-16th January 1978); 

Fam Size WOOD DUNG PARAFFIN 
of 
Fam 

e m I 
kg kg 

,e m 
kg 'kg 

c 
fi\) 

,_____ 1--
,___ __ 

1 3 ' K<l 3,5 
2 I 9 Kd 9,3 
3 2 
4 4 
5 1 

1,2 
+5,8 

1,2 Kd 5,8 +5 8 
Fd 2,8 +2

1

3 , 
6 
7 
8 3 
9 5 

3,9 5,3 
2,1 +2,1 

10 7 9,6 
11 5 
12 7 4, '1 

+2,2 
4,4 

Fd 3,5 

13 5 Fd 6,3 
14 
15 
16 I 
17 
18 
19 
20 

n ." 
x 
s 
T 30,6 31,2 

KEY ri:'O TABIJES 
IN APPENDIX C. 

e 

r 

m 

n 

x 

s 

T 

MJ 

Kd 

Fd 

+ 

estimate. 

repeat measurement. 

measurement. 

number of measurements. 

average. 

standard deviation. 

total in column. 

10 6 Joules. 

kraal dung. 

field dung. 

measured value assumed 
from the verbal estimate. 

169 
190 
107 

529 
357 

m 
ml 
~ 

71 
28 

+206 
107 

68 
+357 

837 

TOTALS 
Family. Person 

MJ MJ 

il2,50 14,17 
107,73 11,97 
142,27 71,13 
98,51 24,63 
46,82 46,82 

I 

125,86 41,95 
62,42 12,48 

224,46 32,07 
109,69 21,94 
102,93 14,70 
105,34 21,07 

-

11 11 
106,23 28,45 

50,26 18,40 
1168,53 312,93 



133. 

Malefiloan£ b (21-2nd April 1978); 

Fam Size I 

~~ 1 

WOOD 
e r m 
kg kg kg 

10,0 6,5 
3,0 

Du NG 

I r m 
kg kg 

I Kd 4,7 4, 1 
Kd 3, 5. 

PARAFFIN 
e r m 
ml ml ml 

268 263 238 
208 

2 4 9,0 7,0 100 
5,1 

3 3 6,7 7,7 5,6 25 6 35 423 

4 6 
3,5 
5,9 6,1 I 

212 
126 . 319 

3,3 . 
9,3 958 

5 
6 4 10,l 3,7 1,8 Kd 4,0 5,3 54 183 

0,8 5,3 550 
0,8 6,6 . 

7 4 3,9 1,2 3,0 Fd 3,0 25 
3,7 . 
4,0 Fd 9,G 

8 3 3,4 5,7 4,5 54 
.,_ 3,2 

9 5 2,5 5,2 54 125 125 
7,4 . 
5,G 250 

10 7 9,8 125 
11 5 3,4 3,5 3,6 38 

-:>., 7 
12 6 3,4 3 ,·o 4,4 Fd . 6,5 56 

·5,8 Fd 13,0 
13 
14 
15 2 3,4 7,0 4,8 107 

2,7 
i6 6 3,4 5, 'l 6,7 54 

7,7 
17 6 5,1 7.5 9,3 538 423 169 

15,8 . I 
4,5 85 i • 

13 
19 3 3,4 1,7 5,5 25 . 37 

4,8 . 
10,0 110 

20 5 6,7 4,2 4,6 Fd 6,2 3,1 25 
5,0 

n 
x 
s 
T 88,4 22,0 1491 

-

,. 



134. 

MalefiloanG b (21-2nd April 1978) continued; 

1 

3 

4 

5 
6 

7 

8 

9 

10 
11 

12 

13 
14 
15 

16 

17 

18 
19 

n 
x 
s 
T 

TOTALS ,___ 
Famil•1 

st dev used 
MJ 

>-----

125,28 207,41 
I 

64,97 163,29 

81,26 146,81 

90.38 155,18 

42,06 109,39 

11.11,67 119, 24 

39, 80 103,74 

59,23 125,00 

226,,78 
3,29 83,74 

J.98 ,92 2!'l,33 

71, 22 112,35 
.. 

32 ,89 157,00 

131,99 221,58 

99,38 129,34 

61,55 159,63 

15 16 
80,93 151,93 

44,59 
2430,81 

-

hJ~ !1J 

51,85 

40,82 

48,94 

25,86 

I 27,35 

29,81 

34,58 

25,00 

32,40 
16,75 

35,05 

56,17 

26,17 

36,93 

43, ll 

31,93 

16 
35,17 I ltlli 562,72 



135. 

Malefiloane c (21-27th ~une 1978); 

Fam Size 
of 

WOOD I 
I 

e m 
DU;>;G ! 

e m 
! PARAFFIN 
>---

e rr. 
TOTA:SS 

Family Person 
Fam kg kg kg kg r.l~ ml HJ MJ 

~ -
l I 4 
2 I 6 
3 I 3 

4,5 
0, ') 1,3 
3,6 6,0 

Kd 10 ,o i 
Kd 29,5'22,5 

85 
107 

22 2. 60 55,65 
288,31 48,05 
139, 56 46,5Z 

4 4 2,5 Kd 31,0 413, 72 103,43 
5 I 
6 
7 
8 -

9 5 

I 10 
11 5 
12 9 

1, 3 

8,0 
2-;0 11,5 

Kd 2,5 58,91 11, 78 

186,06 37,21 
267,49 29,72 

13 5 l,4 107 169 6,42 1,28 
14 I 
15 3 4,0 Fd 3,5 7,0 54 210 ,08 70,03 
16 
17 
18 I 

19 3 2,6 1,0 Kd 25,0 15,0 25 195,.H 65,10 
.. 

20 

n 10 10 
x 198,85 46,88 
s 115 t 40 29,52 
T 40,1 88,0 251 1988,48 468,77 

·-



JOZANNA'S NEK. 

HOUSEHOLDS. 

1. Emily Beginsel. 

2. Janet Mdleleni. 

3. Gaysana Swelonko1r.o. 

136. 

4. Maxhego Quoboshiyana (Julia). 

5. Elsie Mdleleni. 

6. Herbert Mangwana (Nkunene) . 

7. Mabel Mangwana. 

8. Dam Mdidimpa (Nosinda}. 

9. Ntloko Maloyi. 

10. Gladis Monakali. 

11. Mboneleni Matroos. 

12. Lina Selani. 

13. Esther Silwana. 

14 .. Bafom Nbatyozwa. 

15. Now&ka Swelonkomo (Hazel). 

16. Noxolile Swelonkomo. 

17. Agnes Mampho. 

18. Vivienne Mangwana. 

19. Nosapho Mangwana. 

20. Jane Mtunyana (Nomlambo Awuwelwa). 

21. Dlisa Swelonkomo. 

22. David Mtunyana (Nombuyeleli Mtunyana). 

2 3. Nombuthamaswaswazi Mangwana. 

24. Hilda Nodata. 

25. Nosandi Ngulube. 

26. Helen Mdidimpa. 



137. 

Jozanna's Nek a· {18-19th Dec<:!mber 1977); 

"am Size WOOD DUNG PARAFFIN TOTALS 
of e m e m e rn Family Person 
I-·11m kg kg kg kg ml ml MJ M,J 

1 I 

2 
3 7 9,6 5,5 Fd 3,9 1,4 375 37 149,42 21, 35 ' 
4 
5 8 179 635 24, 13 3,02 
6 5 6,5 107 203 155,97 31,19 
7 5 0,8 946 54,88 10,98 
8 5 3,4 2,5 487 76,68 15,34 
9 

10 8 4,4 250 109,18 13,65 
11 6 4,1 3,2 333 '72, 31 12,04 
12 
13 8 
14 9 

0,2 
Kd 7,0 

333 318 16,64 2,08 
80,52 8,95 

15 2 3,5 - 371 275 / 10,45 5,22 
16 4 5,2 3,0 - 83 68,43 17,11 
17 5 2,7 1,5 Fd 1,1 714 53,75 l0,75 
18 5 - 4,3 500 275 l07,a5 21,57 
19 10 8,C Kd .23, 7 667 466 471,68 47,17 . 
20 5 1,2 26,69 5,34 
21 
22 
23 
24 \ 

. 25 
26 I 

n 15 15 
x - 98,57 15 ,OS 
s 112,38 11,85 
T 41,1 33,2 3892 1478,58 225,76 



138. 

Jozanna's Nek b (7-15th ~arch 197a) 
-

F_:>:n Size I 
of 
Fam I 

WOOD 

e r m 

DUNG 

r m 

PARAFFIN 

e r m 

kg kg kg kg kg ml ml ml 

1 
2 . I 
3 4 6,7 3,6 180 352 
. I 

4 
I 

8 
0,5 
2,4 2,3 3,5 

525 
500 

2,2 Kd 7,0 
5 
6 10 2,3 3,6 107 150 75 

5,0 .• . 
7 
8 6 12,0 10,0 142 

8,0 
9 

10 6 6,0 -.• 

11 o; 5 7,6 3,7 6,1 -
8,5 

12 
13 

·, 
I 

14 I 5 3,8 8,a 8,2 
7,5 

15 2 5,1 1,7 3,5 214 119 215 0,7 
1,2 225 

16 4 
7,5 

7,6 11,5 10,0 
8,5 

25 3001 
2,0 

10,0 
17 
18 
19 
20 5 7,6 .. 7,5 ) 

21 
·22 10 

23 3 I 
4,5 3,9 
3,3 

10,5 

180 90 

- . 
~21 

24 10 1429 
25 3 13 ,o 
26 

T 90,2 3,5 732 0,7 



139. 

Jozanna's N~k b (7-15th March 1978) continued; 

Fam 

f 
TOTALS 

Family Person 

! st ciev used used 

MJ MJ 

1 
2 
3 90,25 95,04 23,76 
/ 

4 :.4,36 93,06 I 11,63 

5 
6 39 I 52 84, 9 7 8,50 

7 
8 6 4 I 52 I 228,10 3::,02 

9 
10 136 I 86 22,81 
11 79,92 138, 68 27,74 

12 
13 
14 21, 45 186 I 13 37,23 

15 117,02 107,42 53,71 

16 34 ,2? 228,10 57,02 
I 

17 
18 
19 
20 171, ci'7 34,21 
21 
22 25,00 91.69 9,17 

23 2 39 I 50 79,83 
24 54,30 5,43 
25 342,15 114,05 
26 

n 9 14 14 
x 58,47 156,93 37,36 
s ' 80,09 30,58 
T 2197,07 523,11 



140. 

Jozanna's Nek c (29-9th July 1978); 

Fam Size \•1000 DUNG l 

of 
Fam 

e m 
kg kg 

e fit I kg kg 
- -·- -

1 I 

2 
3 3 5,1 5,0 6,7 
4 
5 
6 11 5, J_ 4,0 Fd 8,0 
7 4 2,0 Fd 1,0 
8 4 5., l 4,5 5,0 
9 

10 7 0,5 3,3 Kd 2,2 
11 6 5,1 8,5 
12 
13 8 5,2 3,5 Fd 7,0 
14 
15 2 5,1 7,0 5,0 
16 5 7,6 8,0 6,7 
17 
18 
19 
20 6 5,1 Fd 10,0 11,5 
21 
22 11 10,1 12,0 l 20,0 
23 3 6,1 3,5 6,7 
24 
25 
26 6 5,1 1,5 Fd l.Q IQ 6,2 

.. 

.i,. 

s 
T LJ 35,9 

€ Im ml ml 

375' 

250 

500 375 

.107 675 
375 

238 300 

375 75 
25 

375 

107 

375 75 

1500 

I 

I 

COAL 
m 
kg 

r 
2,0 

2,0 

TOTALS 
Family Person 

MJ MJ'. 
-

114 ,OS ·38,02 

\225,00 20,45 
122,34 30,58 

I 116 ,89 29,22 

127,42 

I 
18,20 

193,88 32,31 

208,27 I 26 ,03 

162,52 I 81,26 
182,48 36,50 

·• I 
192,28 32,05 

I 273,72 24,83 
79 I 83 29,94 

141,56 23,59 

13 13 
164,63 32,54 

54,12 15,75 
2140,24 423,03 



~..ASHUNKA. 

HOUSEHOLDS. 

1. Hlekelaphi Dladla. 

2. Nombuso Mb a th a. 

3. Mamvelase MLatha. 

4. Mabenya Mbatha. 

5. Mzayifani Dladla. 

6. Khonzeni Dladla. 

7. Nozi Dladla. 

8. Mandimandi Dladla. 

9. Mb2ngo Dladla. 

10. Ndala Mbatha. 

11. Tezane Mbatha. 

12. Maru~dla Dladla. 

13. Nene Mbatha. 

14. Ngubane Dladla. 

15. Masoka Dladla. 

16. Mamvclase Dladla. 

17. Mthezuka Mbatha. 

18. Makhize Mbatha. 

19. Mandlela Dladla. 

20. Madladla Mbatha. 

21. Mamtshani Mbatha. 

141. 



142. 

Mashu:ika a (18-25th January); 

Fam Size 
of 
Fam 

l 
2 9 
3 6 

4 
5 5 

h- WCJOD 
-r rr. I 

kg kg kg J 

9,2 11,2 
7,7 9,7 

11, 7 

9,3 1, 5i 

"P~M~'r~ 
e m 
ml ml 

0 
0 

108 +108 

TOTALS 
Family Pers or. 

st. dev t!J 

MJ I 
2 34, 91 26~10 

6:',67 204,20 3~,03 

161,82 32,36 
6 4 
7 1 

15,5 
9,7 6,2 

108 +108 
27 +27 

330,06 82, 51 
105,28 131,63 131,G3 

8 3 

9 7 
10 -4 

I 11 7 
12 
13 
14 
15 
16 
17 
18 

2,7 
3,9 8,8 10,5 

12,2 
8,2 10,5 

I 12,9 

I 
19,0 

I 
1 

107 +:!.07 

108 +108 
108 +108 
107 +107 

--

52 ,05 - 224,88 74,96 
I 
! 

224, 91 32,13 
276,44 69,U 
403,64 I 57,66 

I -· 

19 
20 
21 

n 
x i I 3 9 9 

72,67 243,61 60,05 
s 83,46 34,16 
T 63,0 

I 
673 2192,49 540,49 



143. 1 
I 

Mashunka· b (15-25th April 1978): 

/ 
! 

r cUll Size I 
of 
F'-:n J 

l I 
I 

2 6 
3 2 
4 
5 
6 i 7 
8 7 
9 

10 
11 6 
12 3 

13 5 
14 6 
15 3 

16 

I 
3 

17 3 
18 I 6 
19 5 
20 6 

WOOD 
e 

~g ! 
m 

kg kg 

9,2 l+9,2 
16,0 

[: 
26,0 

~17 ,O 17,0 
15,0 "·i 8,0 

3, 
8,7 

10,0 4,3 
30,0 . 27,0 
24,0 
14 ,0 14,0 
28, c. .t28,0 
9,7 +9 7 

15,0 
+ , 

15,0 
12,5 13,0 

) I PARAFFIN 
e m I 
ml ml 

l 

0 I 
0 

107 +107 

107 +107 
187 +187 

54 .+54 
.167 yl67 

54 .,.54 

107 +107 
34 +s4 
54 +54 

107 +107 
188 +188 

TO'l.'ALS 
I Family Person 
L 

st dev MJ MJ 

192,85 32,14 
336,48 168,24 

550,85 78,69 

361,58 60,26 
133, 83 175,35 58,46 

186,06 37, 21 
97,41 16 ,23 

569,86 189,95 

298,49 99,50 
590,89 196#96 
207,09" 34, 51 
319,52 63,90 
280,53 46,75 

21 

n 
x 
s 
T 195,9 1186 

1 13 13 
133,83 320,54 83,29 

I 160,83 62 ,·10 
4166,96 1082, 79 



Mashunka c (ll-16th July 1978); 

'"'-;iarn Size WOOD ~F"~ 
of 
Failt 

-
1 
2 6 

e m 
kg kg 

20,6 25,0 

I e m 
ml ml 

0 I 
3 5 I 6,9 4,5 0 .. 
5 I 
\; 
7 1 
8 I 6,9 6,5 27 +27 

9 
10 
11 3 
12 3 

10,3 12,0 
6,9 17,0 

107 +.}07 
36 36 

13 
14 
15 ~ 

16 --
17 
18 I·. 

19 
20 
21 

n 
x 
s 
T 65,0 170 

. ' 

\ 

144. 

TOTALS 
Family Person 

MJ MJ 

525,75 87,62 
94,63 18,93 

( 

1.31,n 137, 72 

256,43 85,48 
358,88 119,63 

5 5 
274,68 .89, 88 
174,38 45,36 

1373,41 449,38 

I 
~ 




