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INTRODUCTION 

At the beginning of the 1970's, the artificially created 

scarcities first of natural gas and then petroleum gave a new 

impetus to the search for energy alternatives. Another product 

of the scare created by the prospect of depleting supplies of 

traditional sources of energy was energy accounting. Energy 

studies in the sense of analysis of the potential supply from 

various sources and of rationalization of demand is yet ano- 

ther product of the alleged scarcity of the energy scare in the 

early 1970's. For the most part, these studies have limited 

their consideration to technical questions of supply and de- 

mand, in particular to ways of augmenting the former and de- 

creasing the latter. There is, however, a small body of liter- 

ature devoted to analysing the interplay of economic and poli- 

tical forces which have been at work in shaping these energy 

changes. 

The rural areas of the Third world have a decidedly dif- 

ferent energy use pattern to that of the richer countries and 

the rich pockets within the Third World. Woodfuel is the pre- 

dominant source of energy in use in these rural areas. Since 

roughly the same time as the oil and gas crises, there have 

been signs of a crisis developing in the supply of woodfuel. 

However, unlike the cases of gas and petroleum, the woodfuel 

crisis exhibits some signs of a genuine exhaustion of suppl- 

ies. The study of this phenomenon is of more recent origin 

than that of the more commercialized forms of energy and th- 

eir renewable substitutes. Such studies, however, have almost 

exclusively been devoted to technical considerations of impr- 
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oving supplies and diminishing demand by conservation measures. 

A number of studies have already been devoted to the que- 

stion of rural energy in Kenya. Some of them e. g. 'The Rural/ 

Urban Household Energy Consumption Survey October - November 

1978' of the Central Bureau of Statistics, Nairobi, have been 

devoted to a study of the nature of demand in rural households. 

Others such as that done by the Beijer Institute in conjunct- 

ion with the Ministry of Energy have made a more-ambitious -- 

attempt to identify the end-use pattern of all energy sources 

by all sectors of the Kenyan economy. Their specific preoccu- 

pation, however, is with the sustainability of woodfuel supp- 

lies. Having identified the various end-uses, they attempt to 

map out different possible energy futures for Kenya according 

to the measures taken to rationalize the use pattern. 

The study presented in this thesis has many characteris- 

tics which distinguish it as a contribution to understanding 

rural energy patterns in the Third World. First of all, it 

attempts to relate the energy pattern and the socio-economic 

parameters of rural dwellers. In the course of the survey on 

which this study is based, as many details as possible of the 

socio-economic conditions of the people interviewed were gath- 

ered. These two elements, namely the energy statistics and - 

the socio-economic indicators, are examined together in order 

to understand the dynamics of the energy pattern. To date no 

studies have been undertaken which attempt to analyse the 

rural energy pattern of Kenya as an expression and part of 

the socio-economic reality. Even for other countries, only a 

few attempts have been made to develop such an analysis. 
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Notable among these is the work of Briscoe in the (Political 

Economy of Energy in Rural Bangladesh' (1979). 

A second and unique characteristic of this study is its 

contextualization in the history of underdevelopment in Kenya. 

The historical background of the area, whose energy pattern 

is being studied in this work, provides the setting for the 

survey of energy. The situation that prevailed when the survey 

was made (1980/81) in regard to land distribution, condition 

and use; social and political organization; economic structure 

and energy use pattern is but a 'snapshot' of a long historical 

process of the changing relationship between people and their 

environment. The perspective of this work is that it is only 

in the light of this historical background that the present 

energy pattern can be understood and some idea of its direct- 

ion can be ascertained. Except in a very superficial sense, 

the energy studies done in Kenya so far can be said to lack 

an historical perspective, as a consequence of which the pre- 

sent threat of a rural energy crisis is seen merely as a pro- 

duct of demographic and ecological factors together with the 

upheavals in the fossil fuel industry in the 19701s. In this 

study, on the other hand, the rural energy pattern is regarded 

as an expression of historical processes which have produced 

an extremely uneven distribution of resources. 

At first sight two energy systems would seem to exist in 

Kenya each operating relatively autonomously in its own sphere. 

These systems would be the rural woodfuel-based energy system 

and the urban commercial energy-based system. From a merely 

technical point of view this separation and distinction is 
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valid. However, at the level of political economy, this inves- 

tigation shows that the two systems are closely interrelated. 

The attention given to the nature of the national energy pat- 

tern of Kenya in this thesis is essentially with a view to 

uncovering some of the strands that interconnect these two 

systems. 

The recent history of Kenya has been marked especially 

by industrialization and urbanization. Therein lies the pri- 

ncipal reason for the rapid increase in commercial energy use 

over the last two-decades. However, the form industrialization 

takes can affect the energy pattern just as much as the trans- 

ition from an agricultural to an industrial economy. This 

study looks in particular at the shape that industrialization 

in Kenya has taken and the consequences this has had on not 

only urban but also rural energy patterns. 

Planning for the future is at the least hazardous. Going 

on the existing trends, little was it-expedt6d in', 1973-thati-glo- 

bal petroleum consumption in that year would be greater than 

in 1983. Neither was it expected that the changes would be 

effected in the way they did. Since planning, however, is pri- 

marily a technical exercise, its accommodation to, the human 

and political element tends to be only in so far as it is ma7 

hipblahle.. Consequently this study distinguishes between the 

technical possibilities in the domain of energy and the poli- 

tical and economic forces which are likely to come to bear on 

energy patterns of the future. However, we do also give some 

indications of a more rational energy future and assess the 

social forces for and against such a development. 
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The structure of the thesis is such as to develop in a 

coherent fashion the different dimensions mentioned above of 

rural energy in Kenya. In the first chapter, the historical 

background to what is now called Kenya is traced in order to 

derive a picture of the present political economy of the area 

and how it evolved. In some respects this chapter makes orig- 

inal contributions to the historiography of Kenya, especially 

in regard to the events of the nineteenth century and the shape 

that colonialism took in Kenya. The particular people among 

whom the study of rural energy was carried out are the Akamba. 

In the second chapter, we look at who these people are and the 

particular historical experience that has helped to mould their 

present politico-economic condition. 

The third chapter represents part of the empirical find- 

ings of the energy survey. Here the processes described in 

general terms in the first two chapters are seen in action 

through the different structures and transactions in Kaumoni 

sub-location. Chapter four describes and attempts to interpret 

the energy pattern of Kaumoni while leaving aside any consid- 

erations of socio-economic differences existing between the 

people. In chapter five, however, the relationships between 

the energy pattern and socio-economic position is investigated 

with a view to gleaning a better insight into the nature of 

the rural energy system. 

7---, Both chapters six and seven attempt to spell out the 

external influences that shape the pattern of rural energy. 

Because of being incorporated into the world economic system, 

the web of influences on the energy pattern becomes ever more 
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complicated and spread out geographically. In these chapters 

some of these influences such as industrialization and the 

petroleum energy industry will be analysed from the point of 

view of their effect on the rural energy pattern. Lastly 

chapter eight looks at the technical and political-economic 

dimensions of various energy paths for Kenya. In general terms, 

the elements of a more rational use of energy is outlined and 

the prospects of its adoption analysed. 

In the interests of brevity, part of what was originally 

chapter one was relegated to appendix form and appears as 

Appendix 1. In it, the ideological nature of many of the con- 

structs used to interpret the experience of Kenyan peoples of 

the interior are exposed. It also serves to deepen the under- 

standing of underdevelopment by showing the psychological 

disempowering of these people through concepts such as 'tribe' 

and 'chief'. Appendices 7 and 8 outline respectively some of 

the technical research done by the author in the improvement 

of charcoal braziers and the political-economic dimensions of 

projects for their improvement. As a specific study on an area 

of rural energy, it reinforces some of the main findings of 

this thesis on rural energy. 



CHAPTER 1 

HISTORICAL OVERVIEW OF KENYA'S UNDERDEVELOPMENT 
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HISTORICAL OVERVIEW OF KENYA'S UNDERDEVELOPMENT 

The Process of Underdevelopment 

The energy pattern of a rural area of Kenya called Kaumoni 

is the subject of this study, This pattern, however, is part of 

a socio-economic context which is marked by a very limited acc- 

ess for the majority of the population to the principal natural 

resources viz land on which subsistence depends, a low level of 

labour productivity because of lack of access to technical dev- 

ices which would increase it, an ever-increasing dependence on 

low paid wage labour for men with womenfolk carrying on subsist- 

ence activities, an increasing dependence upon industrially pro- 

duced commodities with very limited resources to purchase them 

and a very poor level of social, medical and educational facil- 

ities. Compared with the islands of urbanized and industrialized 

areas of Kenya and of the world, their condition is one of dep- 

rivation. The population of this area, however, is in many ways 

involved in the production of a world surplus of wealth while 

having access to but a small share of it. This socio-economic 

condition and the process which has brought it into being serves 

as an operational definition of underdevelopment as used in this 

study. 

In this Chapter, the major historical developments which 

have contributed to producing the present situation will be 

outlined with a view to understanding the nature and genesis 
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of the present predicament. Some investigators of under- 

development in East Africa e. g. Alpers (1975: 267) and 

Wallerstein (1976: 32) maintain that the historical roots 

of underdevelopment in this part of the world go back as 

far as the thirteenth century to the period of Arab trade 

dominance in the Indian Ocean. Trade, however, in the East 

African areas has been documented - even though scantily - 

to as far back as the beginning of the Christian era. Also 

it was common to all periods that the region of East Africa 

always played a subsidiary role as the weaker partner in 

the trading transactions. In analysing the link between 

the present phenomenon of underdevelopment and trading trans- 

actions stretching back many centuries a distinction that helps 

is that between trade in luxuries and trade in essentials. 

Trade in the former takes place between geographical entities' 

that are each external arenas to the other and in the exchange 

no transfer of surplus takes place and consequently no under- 

development. Trade in essentials, however, involves the art- 

iculation of different external arenas into one system in 

which movement of surplus between and within given areas can 

give rise to inequities that ultimately result in the phenom- 

enon of underdevelopment. While trade in luxuries in East 

Africa dominated its relationship with other areas in the 

earlier centuries of the present era, from the beginning of 

the fifteenth century it became gradually in successive sta- 

ges more and more integrated into an emerging world economic 
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system, namely the European centred world capitalist system. 

Within this system, a situation of underdevelopment as described 

above, has come to characterize many of the new nations that 

have emerged in the region of East Africa and more particularly 

the rural areas within those nations. 

From the earliest times rIght up to the colonial period 

there is a clear continuity in the principal items exported from 

the East African coast: viz. gold, ivory and slaves. Although 

this trade did not produce underdevelopment in the strict sense 

of the word, it certainly moulded the character of the society, 

especially in the interior, in which underdevelopment could be 

more easily established. Therefore, as a background to the more 

recent centuries of economic history, which is our chief interest 

in attempting to understand the underdevelopment process, a brief 

look at earlier history suggests itself. 

East Africa until the Fifteenth Century A. D. 

From the beginning of the Christian era until the Port- 

uguese rounded the Cape of Good Hope towards the end of the 

fifteenth century (Bartholemou Dias in 1487 and Vasco da Gama 

in 1497) the trading partners with East Africa were the in- 

habitants of the Arabian Peninsula, India, China and Graeco- 

Roman merchants operating from the Red Sea. The earliest wri- 

tten record available on the coast of East Africa, is a mer- 

chant's guide entitled "Periplus of the Erythrean Sea", writ- 

ten some time around the end of the first century A. D. (Mathew 

1963: 94). It is claimed to have been written by a greek mer- 
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chant living at Berenice on the Red Sea coast of Egypt, then 

part of the Roman empire. According to the author, the two 

principal trading poirts, Opone (now Ras Hafun in Somalia) 

and Rhapta (somewhere in the Pangani river in Tanzania, but 

now non-existent as a town) were under the sovereignty of 

Charibael, King of Mapharitis in South Arabia. The principal 

exports were slaves (for Egypt), tortoise shell and fragrant 

gums from Opone and great quantities of ivory and rhinoceros 

horn from Rhapta; the imports were iron implements, dyed 

cloaks and tunics, copper, tin and silver worked objects 

(Schoff 1912: 13). At this early period a pattern of trade 

was established which would characterize relations with the 

area until the twentieth century. Who exactly the inhabitants 

of the southern parts of the East African coast were at this 

time, is difficult to say. Couplard (11038: 17) concludes that 

they were negroid, on the basis of the Periplus saying that 

the inhabitants were 'very great of stature and had separate 

chiefs for each place'. From this, Coupland deduces a 'tribal' 

structure, which, as I will show later, is an imposed struc- 

ture with ideological content. (Schoff 1912: 28). Mathew 

(1963: 95) rightly it would seem, concludes that there is 

nothing to suggest that they were negroid and rather suggests 

that they were possibly a transitional racial amalgam in which 

there was an Indonesian element. As regards the possibility 

of Indonesian presence,. it is known with certainty that they 

reached Madagascar. Also bananas, coconuts and yams have been 
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traced to Indonesia as their origin. However, there is as yet 

no concrete evidence to show that there were Indonesian set- 

tlements in East Africa. The Periplus mentions that the Arab 

merchants intermarried with the local inhabitants, thus imp- 

lying a difference of racial and cultural characteristics. But 

beyond this implied difference, it is impossible to divine 

who the inhabitants of East Africa were at this period. 

The next account of East Africa we have is in the "Geog- 

raphy of Ptolemy", neither the date nor author of which is 

certain. Mathew (1963: 96) concludes that the evidence to 

date suggests that most probably most of it is of the second 

century A. D. written by Claudius Ptolemaus of Alexandria. At 

the time of its writing, there is no reference to Arab trade 

or Arab traders and Rhapta is referred to as a 'metropolis', 

a usage which refers to the capital of a state. The fourth 

century A. D. witnessed the simultaneous rise to power of Persia 

and Mesopotamia, ruled by the Sassanian Kings and the king- 

dom of Axum (in Eritrea in modern Ethiopia) and the disap- 

pearance of Graeco-Roman ships from the Indian Ocean. Axum 

had its port in the Red Sea called Adulis (modern Zeila) 

which served as an entrepO"t for goods from the East to the 

Roman ports of Egypt. Through its trading power it became a 

powerful force in the interior of East Africa and its influ- 

ence supposedly extended as far south as Southern Rhodesia 

(Ibid: 100). Axum's power was at its greatest in the fifth 

century, symbolized by the use of gold coins. It was finally 
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destroyed by the rise of the Muslim empire in the seventh 

century, as was also the Persian empire. In the period of 

Persian dominance, importation of slaves to Mesopotamia was 

a significant factor in the trade. Evidence of the extent 

of the slaving was the revolt of black slaves in 696 A. D. 

during the period of decay of the Empire. The Persian period 

of dominance in the Indian Ocean was one of decline for the 

East African Coast and saw the disappearance of the advanced 

cities such as Rhapta and Opone. This was the first instance 

of decline in the East African region that occurred within 

the period of recorded history. 

From the sixth to the sixteenth centuries A. D., the 

Arab-Muslim powers were the masters of the Indian Ocean. This 

brought a golden age to the coastal areas of East Africa. By 

the fifteenth century, there were thirty-seven towns along 

the coastal strip between Kilwa and Mogadishu, many of them 

of outstanding wealth. The principal items of export from 

the coast were ivory, rhinoceros horn, tortoise shell and 

ambergris. These commodities found their way further East to 

India and as far as Canton in China. Indian beads and Chinese 

porcelain (including China of the Ming Dynasty started in 

1346) have been found at the coast and as far inland as the 

Zimbabwe - Southern Rhodesia goldfields indicating a Chinese 

influence. However, some claim e. g. Mathew and Coupland, 

that it is unlikely that Chinese ships penetrated the West- 

ern Indian Ocean, and that these artifacts were brought by 

Arab merchants. Slaves and gold from the country of Zang 
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(East Africa) were also part of the merchandise that found 

its way across the Indian Ocean to India and China. 

The twelfth century in Europe was the period of the rise 

to prominence of the city states of Venice, Florence, Naples, 

Genoa, Milan and Lyons. The expansion of trade and commerce 

in these burgeoning centres led to a reopening of the Medit&- 

rranean sea routes to the East. The journeys of Marco Polo, 

the Venetian from 1271 to 1295 to China and India symbolized 

the expansive thrust of the Venetians that resulted in the 

opening up of the new trade routes to the East and to the 

Indian Ocean. The Crusades against the Muslim world was part 

of the struggle between the emerging states and the powers 

of the East. Central to the struggle was the economic interest 

of Venice in gold, ivory, spices and peppers from India. 

Venice developed three trade routes to get access to the 

Indian Ocean; the old ones through Alexandria in Egypt and 

thence to the Red Sea and through Aleppo to the Persian Gulf 

and a new one from the Persian Gulf to Trebizond on the Black 

Sea to which a fleet of Venetian ships came annually via Con- 

stantinople. This new stimulus to trade enriched Venice, the 

Burji Sultans of Egypt, the Jalairid Sultans of Baghdad and 

the towns of East Africa,, all in varying degrees. The other 

side of this development is the effects it had on the int- 

erior of East Africa which was the life-line of the trade in 

gold, ivory and slaves. In the absence of documentation, r. quch*. 

is left to conjecture regarding the effects of this trade in 
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the interior. It is clear that the articles of commerce came 

from the interior and their exchange value at the Coast led 

to the building of modern urban centres there. In the interior 

a considerable number of the people must have been involved in 

supplying the materials. The lack of any similar developments 

of urban civilization in the interior suggests a highly un- 

equal form of exchange and already a crude form of underdevel- 

opment. 

The Portuguese Era in East Africa 

With the defeat of the Mongol Empire of India by the 

Islamic Empire, the trade between Hormuz and the Persian Gulf 

generally and the Black Sea was reduced to a trickle and Eur- 

opean trade had to rely solely, or almost so, on Alexandria, 

for access to the Indian Ocean. Hence the long search for 

alternative routes to the spices, gold and ivory of Africa 

and the East. The capture of Ceuta (in modern Morocco)in 1415, 

gave the Portuguese access to the trans-Saharan route to West 

African gold. Progress down the coast of West Africa culmin- 

ated in the voyage of Bartolemeu Dias in 1487 rounding the 

Cape of Good Hope. In the same year, another Portuguese exped- 

ition under Dom Pedro de Covilha succeeded in reaching Sofala 

in East Africa - the main export point of East African gold - 

and Calicut in India (Barraclough 1978: 146). 

The next major Portuguese voyage into the Indian Ocean 
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took place in 1497 under Vasco da Gama. He reached East 

Africa in 1498 and thence moved to the main destination of 

India. It was a time of great prosperity for the coastal 

towns of East Africa and of intense trade between East Africa, 

Arabia and the Indian sub-continent. Portuguese travellers 

and missionaries with the Portuguese fleets at the beginning 

of the sixteenth century bear witness to the riches of the 

East African towns. Duarte Barbosa describes Kilwa, Malindif 

Mombasa and Sofala as towns famous for the grandeur of their 

stone buildings, gold and silver ornaments and silk amd cott- 

on garments. (Freeman-Grenville 1963: 150). Kilwa dominated 

the area, even though Sofala was the principal source of 

gold on which much of the riches depended. Duffy (1961: 26) 

concludes from the accounts that the explorers gavQ of the 

East African Coast that iti'was a world comparable, if not 

superior, in material culture to Portugal in 1500'. However, 

from the very first visit relations sourened; da Gama bombar- 

ded the island of Mozambique after his visit in 1498. It 

was very much gun diplomacy. 

Da Gama returned in 1502 and succeeded in putting all 

the East African towns under tribute to the King of Portugal 

and then proceeded to subdue the Arab powers of Muscat, the 

Persians of Hormuz and thence on to India. Subsequent exped- 

itions in the following eight years saw the subjection, of all 

the powers in the Indian Ocean to the Portuguese and their 

domination of the entire trade of the area. At the battle of 
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Diu, (West Coast of India, north of Bombay) the Portuguese 

defeated the Arabs, Persians and Egyptians (Coupland 1938: 47). 

The Portuguese arrival heralded the decline of the coastal 

towns of East Africa over the following hundred years. How- 

ever, they established settlements in only three of the towns, 

Mozambique, Sofala, and Kilwa. All the others- Mombasa, Malindi, 

Zanzibar and Lamu - retained their own governments and sheiks. 

The control of the gold of Sofala by the Portuguese resulted 

in lessening the trade to the northern towns, whose only supply 

of gold came from Sofala. Thrown back more on their own resour- 

ces, the northern towns developed trade with the interior to 

stem the decline. The Portuguese presence was resented by all 

the towns except Malindi, which used the alliance with Portugal 

to combat Mombasa. As well as upsetting trade links, the rather 

frequent method of subjugation to tributary status by sacking 

and pillaging, further contributed to the decline of the coas- 

tal towns and islands. By the 1540's, reports of visitors to 

Kilwa, Malindi and Mombasa give a picture of ruin and devast- 

ation with their mosques and buildings falling down ( Freeman- 

Grenville 1963: 151). There were many uprisings against Port- 

uguese domination, four in Mombasa alone: 1505,1528,1589 

and 1592. Following the latter, occupation of the town for the 

first time was undertaken by the Portuguese and the building 

of Fort Jesus followed in 1593. The power of Oman in South 

Arabia, however, was once again on the rise, their interest in 

East Africa revived and their collusion with the Mazrui sheiks 
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(the Portuguese called the sheiks ot-Mombasa and Malindi 

kings) against the Portuguese. 

On the existence and extent of a slave trade in East 

Africa under the Portuguese in the sixteenth and seventeenth 

centuries, there is disagreement among historians. It was 

certainly part of the Portuguese trade from the beginning: 

Barraclough (1978: 146) gives a figure of 10,000 slaves im- 

ported annually to Lisbon at the end of the fifteenth century 

from West Africa. They were also using a considerable number 

of slaves in Madeira on their sugar plantations. Hence any 

decision on slavery in East Africa would be determined by ec- 

onomic rather than moral considerations. Coupland (1938: 34) 

maintains that the slave trade was continuous from early times 

right through without change into the Portuguese period in 

East Africa. Grenville-Freeman, (1963: 152), however, cont- 

radicts Coupland, claiming there is 'no evidence to suggest 

that slaves were exported at all from the coast further south 

than Zeila and Berbera, during the sixteenth and early, seven- 

teenth centuries ... it was only after the Omani's began to 

intervene that slaves began to be exported'. The Portuguese 

removed Arab merchants from the Indian Ocean to a great extent. 

In contrast to the Arabs, import of slaves to Portugal from 

East Africa was uneconomic for them as they already had an 

abundant supply from West Africa and there is no evidence 

that they undertook the slave trade of the Indian Ocean them- 

selves. Therefore, Freeman-Grenville seems to be nearer the 
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truth, although as in later periods, there did remain a sub- 

stantial amount of Arab trading activity, despite the best 

efforts of the Portuguese. In conclusion, if not for any ex- 

alted motives the Portuguese presence probably brought a tem- 

porary cessation to the slave trade from East Africa and a 

revival in the interior. The rise and activities of the 

'Zimba' tribe may have its explanation in the disappearance 

of the slave trade, although most historians make no conn- 

ection. According to a Dominican priest, Joao dos Santos, 

in his book 'Ethiopia Oriental', the 'Zimbal appeared along: ' 

the Zambesi around 1570 and some of them moved towards the 

Coast ravaging the towns, in Kilwa alone allegedly killing 

some 3,000 inhabitants. Dos Santos does attribute an extra- 

ordinary savageness to them claiming they ate everything 

living men, women, children, dogs, cats, rats, snakes, 

lizards, sparing nothing' which makes one doubt the histor- 

icity of what he records and suggests ideological reasons 

for its invention; its authenticity however, is accepted by 

most historians of East Africa. Freeman-Grenville's (1963: 

133) description that I they abandoned without apparent rea- 

son a peaceable, simple existence for war economy of swift- 

moving migration and plunder' is consistent with the under- 

standing that the phenomenon of the 'Zimbal resulted from a 

temporary cessation of slavery. In other words, the groups 

in the interior which had become dependent on slaving as a 

livelihood took to pillaging on the cessation of the trade. 
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However, it is possible that the 'Zimbal exploits were a mere 

fabrication whose ideological purpose may have been to justify 

the subjection to tribute of the East African cities to the 

Portuguese. 

Portugal was annexed to Spain in 1580 by Phillip--11 and 

thereafter was in decline holding on to its colonial possess- 

ions with difficulty. At this time, the Dutch, the French and 

the British were growing in strength and in competition with 

one another. All had interest in the Indian Ocean trade and all 

were on the rise in political and economic strength. The first 

French ship rounded the Cape in 1529; the first English ship in 

1580 and the first Dutch ship in 1595. Corresponding East In--ý' 

than Companies were formed for the economic. exploitation of the 

eastern trade as follows: English in 1600, Dutch in 1602 and 

French in 1644. The Dutch attacked Mozambique on three occasions, 

1604,1606 and 1607 but without success. Apart from these att- 

empts at ousting the Portuguese, these European powers mani- 

fested no great interest at this stage in the East African Coast 

and that probably, because in its ruinous state, it had little 

of economic interest to offer. Sir James Lancaster, leading a 

fleet of three ships around the Cape in 1591, is reported to 

have stopped at Zanzibar, but found nothing worth taking ab- 

oard. (Coupland 1938: 55) 

However, the de-stabilizing of Portuguese power in the 

Indian Ocean was necessary, because of the interests further 

East. Hence, the English collusion with the Persians in 1622 
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in removing the Portuguese from Hormuz. The Omanis shook off 

their Portuguese domination in 1650 and thereafter built up 

alliances with the East African coastal towns and islands. 

The fall of Mombasa in December 1698 after a siege of two 

years by the Omanis brought an end to the Portuguese reign 

north of Cape Delgado. With the defeat of the Portuguese, 

another two centuries of foreign rule, this time Arab and 

Muslim, was being inaugurated with no less displeasure to the 

dominant Swahili sheikdoms of the East African Coast. 

By the end of the seventeenth century, the coastal towns 

and islands of East Africa were economically ruined from pillag- 

ing, wars and the breaking of the trade flow from the interior 

to the coast. Coupland (1938: 50) using as source Strandes 

'Die Portugiesenzeit von Deutsch und English-Ostafrika (1899), 

states that the gold trade from Sofala underwent a drastic red- 

uction with the coming of the Portuguese falling from one mil- 

lion metikals (which Coupland estimated to be worth E600,000 

in his own day) on their arrival, to between six-, ýand seven 

thousand metikals (E4,000, in Coupland's estimate) for a period 

of eight months in 1513. The reason for this reduction, he claims 

is that the Portuguese removed the Arab traders who went in- 

land with caravans for gold and ivory, and thought that the 

natives would bring these commodities themselves to exchange 

with the Portuguese. On the other hand, it may be that through 

the pillaging of the area, the network of the trade was dis- 

rupted to such an extent that it never recovered. Probably 
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from an admixture of several factors, trade declined and with 

it the coastal towns. 

Omani Rule in East Africa - 1700 - 1887. 

The Omani powers were welcomed by the coastal towns 

only to help the coastal peoples to shrug off the Portuguese 

presence. Not surprisingly, then, with the departure of the 

Portuguese there was resistance to the political and economic 

domination of the 0manis. In 1727, the first Mazrui came to 

power in Mombasa as deputy governor and between the house 

of Mazrui and the Omani leadership in Zanzibar there was 

continual conflict. This was not resolved until 1337 when the 

last of the Mazrui family was banished by the Imam of Muscat, 

Seyyid Said ibn Sultan, to-Bandar Abbas in the Persian Gulf. 

Omani power in the East African arena was always d dbubtful 

entity and the acknowledgement of their domination later by 

the British arose more from political opportunism than from 

the reality of the situation. 

Under S, eyyid Said their power at the Coast, especially 

in Zanzibar, rose to its zenith. After a political struggle 

in which his brother was murdered, he came to power as Imam. 

He took up residence in Zanzibar in 1840 from where he ruled 

Oman and subdued the entire coastline of East Africa. Under 

him Zanzibar reached unprecedented economic and political 

power. Slaves, cloves and ivory were the economic foundations 



23- 

of his power. The growth of the clove plantations was due to 

the astuteness in agricultural matters of the Imam himself. 

The clove plants came from the Moluccas, the original Spice 

Islands, through Bourbon (Reunion) or Ile de France (Mauritius) 

some time around 1800 (Coupland 1938: 314). The discovery that 

the climatic and soil conditions in Zanzibar and Pemba suited 

the clove plants led to a new age in trade with East Africa 

and a new impetus to slavery. Besides the clove plantations, 

an additional demand for slaves came from the 'sugar islands' 

of the Indian Ocean: Ile de France (now Mauritius) a Dutch 

possession from 1644 to 1712, a French one from 1715 to 1810 

and thereafter British and Bourbon (now Reunion) a French 

colony from 1642 to the present day except for a brief inter- 

val during the Napoleonic Wars when it was taken by the British 

in 1810 together with Mauritius 1but returned at the Treaty 

of Paris, 1814. 

Events in the Indian Ocean at the beginning of the eight- 

eenth century especially in regard to the slave trade and sla- 

very can-scarcely be uriderstood unless situated in the broader 

context of the struggle between France and England for world 

dominance and the rise and fall of the powerful British West 

Indian planter interest in Great Britain. This wider context oft 

Eaý, tAfrican slavery has been almost completely neglected by 

historians and political economists such as Beachey (1976) 

and Alpers (1975) who have made detailed studies of the slave 

trade economy in East Africa, with as,: consequence a very in- 

complete picture of the significance of the abolitionist move- 
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ment. On the economic plane, the abolition of the slave trade 

in Britain in 1807 and of slavery in 1833, marked the victory 

in England of industrial capital interests (mainly Manchester) 

as also the victory of 'free trade' over the West Indian int- 

erests and their monopoly of the sugar market in Britain. 

Williams (1964: 122) in his analysis of the rise: <and fall of 

the British West Indian sugar interest, shows that slave- 

produced sugar in the West Indies had become uneconomical 

since the French on their fertile islands of Saint Domingue, 

Martinique and Gaudeloupe were able to produce it at one 

fifth less than the British. The soils of the British islands 

were largely exhausted from continual sugar growing. Through 

the abolition of the slave trade in the British West Indies, 

its sugar would be even more uneconomical and the way open 

for the removal of tariffs against French sugar. A second and 

contradictory aim of abolition, according to Williams (ibid: 

146) was to ruin the French sugar islands which depended hea- 

vily on British slavers for their'. supply of slaves. The pro- 

motion of sugar in the East Indies and the shift from the 

Caribbean to the Indian Ocean was, with abolition, to be the 

key to the capture of the European sugar market by Britain. 

The capture of Mauritius and Bourbon by Britain in 1810 and 

in so far as possible the blocking of the movement of slaves 

to the latter when returned to France, were added measures 

to defeat the competition from French sugar. Williams' anal- 

ysis of the economics of the abolition of slavery would seem 

to be confirmed by the specific mention in the Abolition Act 
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of 1833 that it did not apply to 'the possessions of the 

East India Company or (for similar reasons) to the island 

of Ceylon or (because it was still under the Company's con- 

trol) to the island of St. Helena'. The reasons to which the 

Act makes reference were that slavery had been maintained 

for ages past in India by Hindu usage and Moslem law. Coup- 

land (1938: 204) in attempting to explain this anomalous ex- 

ception in ' the great current of humanitarianism which has 

swept the British people into the anti-slavery crusade' ass- 

erts that 'the reason was plain and respectable, it was a 

cardinal principle of British Indian policy to abstain as far 

as possible from interference with the beliefs and customs of 

the Indian peoples'. He, however, seems to be opaque to the 

economic interest of the East Indian faction and to the fact 

that East Indian slaverproduced sugar was far cheaper than 

West Indian slave-produced sugar. 

The French Indian Ocean islands underwent rapid develop- 

ment from the time that La Bourdonnais became the governor of 

Mauritius in 1731. From then until the end of the century, the 

need for slaves on the sugar plantations grew, Mathew (1963: 

155) states that the French had over 100,000 slaves on their 

islands by 1800 and estimates that in view of losses from 

death, disease and old age about 10,000 new recruits would be 

needed each year. Beachey (1976: 13) gives a figure of 7,000 

per annum from Mozambique alone to the French islands between 

1815 and 1830. During these years Mauritius was under British 

rule but importing slaves - supposedly at the displeasure of 
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the Governor. Even though these figures are very often exag- 

gerations being based on the estimates of personnel of Brit- 

ish patrol ships who generally exaggerated the extent and 

evils of the trade, it can be safely concluded that for the 

latter half of the eighteenth century toýmid-nineteenth cen- 

tury something in the region of 10,000 slaves per annum were 

exported from Mozambique, Kilwa and Zanzibar to the French 

islands. With the economic stimulus of the slave trade, Kilwa 

and Zanzibar. and to a lesser extent other feeder stations of 

Zanzibar grew in size and prosperity. 

By the time of the British abolition of the slave trade 

(1807),, the trade in East Africawas only in its infancy. Reck- 

oning numbers, however, is extremely difficult because of the 

divergence of estimates which the following excerpt from Beachey 

(1976: 48) shows: 

'Hamerton, British Consul at Zanzibar, estimated in 

1841 that 40,000 slaves were annually imported into Zanzibar 

and about 20,000 were shipped north from there. In 1844 he 

revised his estimate, placing the import into Zanzibar at 

15,000 to 20,000 annually (as based on customs returns) with 

an export northwards of about 10,000 ... Hamerton's original 

estimate that 40,000 slaves were imported into Zanzibar ag- 

rees with that of Burton in 1856 and of Rigby in 1858.1 

Apart from the difficulty of estimating the market sales 

in Zanzibar, the propensity to exaggerate the figures and the 

physical conditions of slaves had important political value 
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for home consumption and in advancing economic interest in 

the Indian Ocean. This indulgence in exaggeration is borne 

out by estimates of people whose interest would not be served 

greatly by exaggerating. The American Consul in Zanzibar in 

1851, Charles Ward, judged the annual importation of slaves 

to Zanzibar to be between 8,000 and 10,000, coming mostly 

from Kilwa (Alpers 1975: 237). The latter estimate, only a 

quarter of Hamerton's original estimate is to be preferred as 

a closer approximation to the truth. In the assessment of 

estimates, the economic developments in the Indian Ocean pro- 

vides the key. These developments were-twofold: sugar plant- 

ations on Mauritius and Reunion and cloves on Zanzibar and 

Pemba. There was, of course, a continual demand for domestic 

slaves in Oman and the Persian Gulf, but there were no plant- 

ations comparable to the islands which would constitute a 

big demand on slaves. Lack of attention to this dimension has 

led people like Beachey (1976: 260) to accept such estimates 

as 20,000 legal and 10,000 illegal slaves shipped northwards 

from Zanzibar in the 1830's. 

During the latter half of the eighteenth century and 

the first half of the nineteenth, the Mozambique trade flour- 

ished with supplies to the French Indian Ocean islands, the 

French island of Saint Domingue in the West Indies and above 

all to Brazil. East African slaves at the end of the eight- 

eenth century were much cheaper, than West African, with prof- 

its estimated to be in the region of 500% per slave (Alpers 

1975: 185). With regard to the number of slaves leaving the 
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Portuguese coast for the Americas, a difficulty similar to 

that associated with the movement of slaves to the French 

islands and Oman exists. Since these slaves were going pred- 

ominantly to Brazil, which became a new post-abolition supp- 

lier of sugar to Britain, their numbers tended to be down- 

played in the records of British patrol ships and governm- 

ent diplomats. 

The French-British rivalry in the Indian Ocean and else- 

where is the backdrop for comprehending many of the developments 

for and against the East African slave trade. Both countries 

put great energies into cultivating the friendship of the 

Imam of Oman and the other rulers on the Indian Ocean seaboard. 

In 1822 a British Captain called Moresby, of the East Indian 

Company secured a Treaty - The Moresby Treaty - with the 

Imam prohibiting the sale of slaves to 'Christians of every 

description'. It also stated 'it is the slave traffic alone 

for exportation which it is our object to annihilate' (Coup- 

land 1938: 114). By way of remuneration, the Sultan's shaky 

overlordship of the Coast as far south as Cape Delgado, was 

acknowledged. -zwd promises for losses incurred due to the loss 

of the slave trade made. It was in fact an anti-French Treaty, 

its hidden content being to destroy the French sugar islands 

while letting the Sultan's own plantations flourish on slavery 

and have its supply of slaves. The French circumvented the ban 

on the trade by instituting the so-called 'French Free Labour 

Scheme' in 1854, whereby slaves were bought and then made to 
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sign a document agreeing to go to work 'freely' on the French 

plantations. It ended in 1863 by which time the British had 

agreed to let the French recruit Indian 'coolies' from British 

India for the sugar plantations (Gray 1963: 228). 

Sultan Seyyid Said moved his court to Zanzibar in 1833 

and his residence in 1840. His permanent residence in Zanzibar 

is a sign of its growth in wealth and importance. It was the 

first time in the history of East Africa that Zanzibar has 

assumed prominence. over all the other coastal settlements and 

islands. Britain, France, Germany, the United States of-America 

and other European powers to a lesser extent. developed trading 

ties with Zanzibar. It became important as a customer for the 

cotton products of the industrial revolution and as a source of 

ivory, cloves, gum-copal and sesamun seeds. Great quantities of 

ivory were transported to Zanzibar from the East African coast 

throughout the century but gradually rubber from the Kilwa 

rubber plantations and cloves from Pemba and Zanzibar itself 

overtook ivory in their export value. Both rubber and cloves 

were slave-produced but it was considered legitimate trade 

and European powers vied with each other for control of it. 

Sultan Bargash, who came to power in 1871, at the insist- 

ence of the British and with the threat of a total blockade 

on trade signed a Treaty banning the slave trade in 1873 

and within twenty four hours all the slave markets in his king- 

dom were closed. He followed this up in 1876 with proclamations 

banning the conveyance of slaves by land and forbidding slave 



'3 0 

caravans to approach the coast from the interior. The political 

and economic dimensions and effects of the final sally on the 

slave trade in East Africa were quite different in some respects 

from those of the first half of the century. The power of 'sugar' 

as indeed of merchant capital in general had given way to ind- 

ustrial capital in Britain and accordingly the abolition of 

the slave trade was now largely irrelevant to the British-French 

struggle for dominance. The importance in the abolition of the 

slave trade and ultimately of the institution of slavery itself 

now became a weapon to destroy the Arab-Swahili aristocracy of 

Zanzibar and by consequence the Sultan in the attempt to control 

directly the trade in East Africa. As Wolff (1974: 40) rightly 

points out: 'pursuing the full abolition of the slave trade, 

and ultimately of the institution of slavery itself meant wel- 

coming the collapse of the sultanate of Zanzibar! The immediate 

effect of the abolition was the weakening of the Arab-Swahili 

aristocracy of Zanzibar by depriving them of one of their main 

sources of income. Consequently, the Sultan was made more dep- 

endent on the British for his power and protection. Once depend- 

ent, it was only a matter of time for Britain to take over the 

economic and political administration of East Africa and Zanzibar, 

the latter as Protectorate in 1893, the former in 1895. 

The monopoly of the Arab-Swahili aristocracy over trade 

in Zanzibar and from the interior had long been a source of dis- 

content for European traders and with the increasing volume of 

trade after the opening of the Suez Canal in 1869, pressure frnm 
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them for official action increased. Europeans who organised 

their own caravans for trading in ivory in the interior found 

they could not compete with Arab-Swahili caravans which empl- 

oyed slave labour (Smith 1963: 295). Europeans were forbidden 

to use slaves as porters. Concomitant with these trade develop- 

ments was the development of the European trader ideology of 

'legitimate commerce' which in effect meant European control- 

led commerce. Christian missionaries, ever more numerous at this 

period, in their struggle against the barbarities of slavery 

became, perhaps unwittingly, the allies of the traders forming 

what Flint (1963: 354) with some justification calls Ia fusion 

of Manchester free trade principles with evangelical piety'. 

With the weakening of the economic base of the Sultanate by 

the abolition of slavery and its military power completely dep- 

endent on Britain, the road to the by-passing of the Sultan by 

directly running the economy of the Sultanate was imminent. The 

unsuitability of the Sultan as sovereign of the interior became 

evident to the British Government and traders, from his unrel- 

iability in keeping other major powers out of the area. Germany, 

having become a nation state after the Franco-Prussian War of 

1870, had a fastly growing industrial economy but was without 

a colonial empire for materials and markets. The Sultan, being 

concerned about the ambiguity of British support for his control 
-P 

of the mainland, had allowed expeditions to the interior which 

resulted in the establishment of the German East African Protect- 

orate in 1885. As the age of 'free trade' was grinding to a halt, 
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the Sultan was a liability. The abolition of the slave trade 

in 1873 and the onset of a crisis of over-production in the 

capitalist world in the same year have more than incidental 

significance. As the recession was beginning to bite and a new 

age for monopoly and colonialism was dawning, the 'scramble' 

for the trade and products of Africa intensified. 

The effects of the slave trade on the interior of East 

Africa were devastating and influenced greatly the subsequent 

history of the interior. The trade disrupted the economic str- 

uctures and activities of much of African society. Many ethnic 

groups became more and more dependent on the slave economy; the 

providing of slaves and supplies to the slave caravans becoming 

a necessity to procure cloth, beads, wire and guns. With the 

proliferation of guns, diversion from subsistence activity to 

raiding for the procurement of slaves became common among the 

stronger tribes (Smith 1963: 295). On the other hand, for the 

weaker tribes, there was a regression to lower levels of devel- 

opment due to the havoc wrought by raiding (Wolff 1976: 45). 

Abolition, however, in its turn brought its own social dislo- 

cation with the diminution of caravans to the interior, trade 

and the flow of commodities that had almost become staples all 

but dried up. Therefore, from the point of view of understand- 

ing the phenomenon of underdevelopment the Omani period in which 

trade in ivory and slaves predominated was for the interior 

one of disruption and dislocation. Consequently during this 

period cultural, social and technical advances were severely 

impaired. 
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British Political and Economic Domination in East-Africa 

Period 1887 - 1895 

The Capitalist world economy experienced an overproduct- 

ion crisis roughly between the years 1873 and 1895 (Waller- 

stein 1976: 32). -In this situation competition for world 

markets between the principal capitalist countries: France, 

Germany, England and the United States of America became 

more intense, free trade giving way to protectionism and the 

staking out of areas of influence became the rule. The 'scr- 

amble' for Africa and the revived belief in colonies can only 

be understood in this context. In Britain, as elsewhere, there 

was no unanimity in the belief in the merits of the new imp- 

erialism. Hence, for instance, the delay of ten years from 

1877 to 1887 for William MacKinnon to get a royal charter for 

the Imperial British East Africa Company. Once in motion, how- 

ever, the colonization process assumed its own dynamism, ind- 

ependent of the estimations by politicians of the relative 

merits of informal Empire or direct colonialism. Much of the 

subsequent coiohization assumed a preemptive character, the 

primary preoccupation being to keep others out rather than an 

assessment of the economic importance of any given area. 

By 1886, Britain and Germany had agreed on the British 

and German spheres of influence in East Africa. The British 

sphere was to be North of the Umba river, skirting north of 

Mount Kilimanjaro to a point on Lake Victoria where 10S lat- 

itude crosses it, the German sphere was to be south of the - 
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line. The Sultan of Zanzibar was recognised as having terr- 

itorial claims to the coast in both territories to a depth 

of ten miles plus the islands of Zanzibar, Pemba, Lamu and 

Mafia. The British undertook direct negotiations with Germ- 

any. bypassing the Sultan in these agreements. His exclus- 

ion from the negotiations was a clear demonstration of how 

unimportant his role had become in the East African arena. 

However, the Sultan was not completely alienated as his sov- 

e3ýeignty over the coastal strip was still acknowledged. The 

overriding consideration in the contest for East African 

territory was not the traditional trade from East Africa but 

control over the headwaters of the Nile. Whoever controlled 

that controlled Egypt and the Suez Canal, on which to a great 

extent the control and access to India, Britain's greatest 

treasure, depended. Thus the strategic importance of East 

Africa far outweighed any economic considerations at this 

time. After the agreement of 1886 on the two spheres of inf- 

luence, the battle for the region beyond Lake Victoria i. e. 

Uganda and the headwaters of the Nile continued with effort 

and counter-effort to woo African leaders to form treaties. 

This problem was finally resolved in 1890 with an agreement 

between England and Germany: Britain ceded Heligoland to 

Germany in return for acknowledgement of Uganda and Witu as 

part of the British sphere of influence in East Africa. Flint 

(1963: 310) sums up a great part of the political background 

to the formation of the British East African empire as follows: 



35 

'The arguments in favour of acquiring 

territory always rested on strategic 

arising from elsewhere in the Indian 

all in Egypt and the Nile Valley. In 

ends an East African empire had been 

itself seemed economically valueless 

East African 

considerations 

Ocean but above 

pursuit of these 

won which of 

I 

However, while he is correct in stressing the strategic im- 

portance of East Africa as the primary factor in forming 

the East African empire, its economic prospects were by no 

means Ivalueless'. Many adventurers, travellers and mission- 

aries from the time of Livingstone, had perceived and advo- 

cated the value of 'legitimate commerce' and its great pos- 

sibilities if it could supplant the slave trade. Ivory had 

been a constant trade item of considerable value through- 

out the nineteenth century. Lord Delamere on one trip alone 

in 1898 is reported to have returned with E14,000 worth of 

ivory (Bennett 1965: 268). The insistence of William Mac- 

Kinnon to getzzroyal charter for a British East African Com- 

pany from 1872 to 1888 was doubtless inspired not by strategic 

considerations but by a perception of the economic possibil- 

ities and promise of trade. The rationale of the building of 

the Uganda Railway must also be sought not only in strategic 

considerations but in economic ones. Porter transport at the 

time cost about E250 per ton from Buganda to Mombasa ( de 

Kiewiet Hemphill 1967: 410) making it uneconomical to trans- 

port anything other than ivory. Wolff (1976: 47) asserts 
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that in the economic rationale of the railway there was a 

sharp distinction in the rich trade envisaged with Uganda 

while the 'dismal and hopeless economic conditions in the 

East African Protectorate provided no prospects. ' De Kiewiet 

Hemphill (1963: 408) says that the Foreign Office thought 

it to be a 'sterile region' at this time. However this con- 

flicts with the statements of many early travellers such 

as Lugard and Delamere who remarked on the fertility of the- 

region. The influence of the idea of introducing white sett- 

lers, already mooted in the early 1890's is an important 

factor for understanding its portrayal as 'sterile'. Lugard 

casually remarks in his journey in 1890 from Mombasa to 

Nairobi ' we reached Nzaui (Machakos District) but as this 

place is densely populated I decided to build the next sto- 

ckade further on where admirable soil and plenty of timber 

for building and fuel would be advantages to the colonists 

who were to settle around these stations and where the ground 

would not be already monopolized by the nativesl(Lugard- 1893: 

286). 

Period 1900 - 1914 

After the world economic recession from roughly 1873 to 

1897, an upturn in the world capitalist economy followed bet- 

ween 1900 and 1913 (Wallerstein 1976: 40). The terms of trade 

in this period of expansion were favourable to agricultural 

products, a factor which rendered the colonization process of 

Africa somewhat easier at least in some parts. The transition 

v 
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that took place in East Africa with direct administration and 

control was from being an external partner in trade with the 

capitalist world to being an integral part of the capitalist 

mode of production albeit at the periphery (Ibid: 38).,,., At 

this time the role assigned to the periphery of the capitalist 

world was to produce cash crops and raw materials as needed 

by the metropoles while these latter had to bear the admin- 

istrative expenses that they had caused each other in, the' 

process of 'preemptive colonization'. 

Three different modes of organization of production have 

been used in African colonies as Samir Amin (1973) explains: 

i) White settler farming ii) European concessions and iii) 

African peasant farming. Circumstance and place determined 

which method was to be adopted. ' In general, the preferred 

method was African peasant farming, since it involved a min- 

imum of administrative and military expenses in 'pacifying' 

the native population and getting them to accept the new mode 

of production. Very often,. white settlers came uninvited and 

their presence was unwelcome because of the unfavourable re- 

lations they created with the natives e. g. German East Africa 

and Algeria. The decision of the colonial administration was 

that in British East Africa, Uganda would follow the African 

peasant farming mode and the East African Protectorate the 

white settler mode of production. Uganda with fertile land, 

fairly dense population and a hierarchical society lent it- 

self to the first mode of production and it soon became clear 
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that it would never become a 'white man's country'. 

As regards the East African Protectorate, (at this time 

extending only to the Eastern edge of the Rift Valley) it was 

not until 1902 under Charles Eliot as Commissioner that white 

settler farming was to be adopted as the preferred mode. The 

generally accepted view is that because of the alleged ster- 

ility of the region, White or Indian settlers were necessary 

to make it productive. Nevertheless many caravan leaders had 

commented on the productivity of the highlands and their suit- 

ability for European settlement. Bishop Tucker called Kikuyu 

'a Garden of Eden' ( De Kiewiet Hemphill 1963: 416) and Lugard 

in 1893 had recommended white settlement there (Huxley 1935: 70). 

Obviously Uganda, with a dense population and a central organiz- 

ation could not be considered for such a project whereas Kenya 

would present less problems through low population and decen- 

tralised societies. By 1900 there were only a handful of white 

settlers in the East African Protectorate, but they were a 

forceful few. By 1902 they had founded a Society to promote 

European Immigration (there were 506*Europeans in Kenya at the 

time). The main objective of the Society was to have reversed 

the policy advocated by the Foreign Office of Indian immig- 

ration and settlement. The Commissioner at the time, Charles 

Eliot, accepted the white settler position and began active 

recruitment of whites from South Africa. As Huxley (1935: passim) 

has well documented, Eliot was particularly well disposed to the 

white settler mode of colonization, his relations with Lord 
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Delamere, one of the most forceful among the settlers, became 

increasingly close. With great justification Huxley says of 

Delamere and Eliot that 'white settlement in East Africa is, 

largely the creation of these two men'. Under Eliot, the 

paramountcy of white interests was proclaimed as the essential 

basis of colonialism in Kenya. 

By 1914, over three million acres of land had been parcel; - 

led out to settlers and to concessions (Wolff 1976: 57). Two 

types of allocation of land to settlers were adopted i) Home- 

stead plots of 640 acres at a price of E80 payable over sixteen 

years and ii) Pastoral land leased at a rate of E10 per annum 

per 5,000 acres. This type of allocation suggests an arrange- 

ment in which the settler would be heavily reliant on native 

labour, the settler himself being rather in the position of an 

overseeing manager. Developments in subsequent years cast doubts 

over the path chosen by Eliot and acceded to by the Foreign off- 

ice as the inefficiency of white settler farming became notor- 

ious. Wolff (1976: 55) quotes an official in the Colonial Office 

in 1908 as saying that 'it would probably pay the British tax- 

payer to repatriate all the whites and forbid their entry ex- 

cept on payment of a heavy poll tax'. Land speculation was 

rife, concentration of land in the hands of a few settlers and 

syndicates resulted and production was very low. Delamere alone 

acquired some 100,000 acres in one grant and was severally 

accused of 'dummying' (Leys 1924: 101 & 157). 
- 

In many--.. 
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ways, then, it would seem that the introduction of the settler 

dimension impeded the execution of the-role that a peripheral 

economy was designed to play, namely, the production of staples 

thereby reducing the dependence of the metropole on unsure 

supplies. 

From the time of the Imperial British East African Company 

of MacKinnon (1888 -1895) relations between whites and the nat- 
ive populations had been embittered. Punitive expeditions and 

raids for grain were not uncommon, giving rise to a good deal 

of hostility to the Company, especially from the Kikuyu (De 

Kiewiet Hemphill 1963: 417). In the subsequent period 1895 to 

1900, punitive expeditions were kept to a minimum in order to 

gain the good will of the peoples. whose lands were being tra- 

versed by the railway. Once built, however, the 'pacification' 

process continued with the quelling of opposition by punitive 

expeditions among the Kamba, Kikuyu and Nandi. A number of 

natural hazards facilitated the process of establishing col- 

onial control. In the 1880's, rinderpest and smallpox had to- 

gether with civil war enfeebled the Masai reducing their opp- 

osition to a minimum. Then the years 1897 to the turn of the 

century were marked by a severe drought and famine. The arrival 

of European settlers only added to the alienation already exist- 

ing between the colonial administration and the natives. 

Relations further deteriorated with the introduction of 

the Hut Tax Regulations in 1901, imposing a tax of two rupees 
(two shillings and sixpence) on each hut. The reasons for its 
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introduction were two-fold: i) to make wage labour on settler 

farms or for the administration a necessity and ii) as a mea- 

sure to make the railway and the administration pay its own 

way. Resistance to the Hut Tax was widespread. The Poll Tax 

was introduced in 1903 for non-hut owners in order to extend 

the labour net. Up to the First World War, the settler Pop- 

ulation pressed the administration relentlessly to force the 

native population into wage labour for them. They formed a 

Farmers and Planters Association in 1903 to promote their in- 

terests and create as far as possible a self-governing arrange- 

ment in the colony (Huxley 1935: 180). At their insistence a 

Legislative Council was formed in 1906 with a membership of 

six officials from the administration and two unofficials from 

among the white settler community. Through the Council, the 

settlers endeavoured to push as much legislation as possible 

to reduce the African population to the status of wage lab- 

ourers on the European farms. A first measure in that direc- 

tion was the taxing system and the restriction of tribal lands; 

, 
Lord Delamere urged that African land holdings should be 

'absolutely limited' so that they be forced to work (Bennett 

1965: 279). 

In the effort to make the colony self-supporting, the 

evidence from direct and indirect taxation shows that it was 

the native people who carried the brunt of the effort. Leys 

(1924: 336) gives the following sample of tax returns from 

'official sources': 
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Hut and Poll Tax 

1913-14 

1920-21 

171,770 KShs 

658,14 KShs 

Non-Native Poll Tax 

11,221 KShS 

25,542 KShs 

There wasýno income tax for European or Asian employees or 

land tax by the end of the war. After the war, an Income Tax 

was introduced of one shilling in the pound for European and 

Indian residents but the Land Tax was thrown out by the dom- 

inant settler interest. As regards imports, there was no tar- 

iff on agricultural implements, breeding stock and commercial 

seeds, whereas on textiles and other imports for which the nat- 

ives provided the major demand, there was a'10% ad valorem tar- 

iff (Wolff 1976: 118). Railway tariffs were also geared to 

settler interests with preferential rates for settler agricul- 

tural produce and agricultural imports. Thus, through land al- 

ienation and various types of direct and indirect taxation, the 

native population was being gradually reduced to wage labour 

and impoverishment. 

Period 1914 - 1939 

During the First World War, according to Leys (1924: 28) 

quoting an American representative at the Paris Peace Confer- 

ence, there were 150,000 unarmed porters (carrier corps) re- 

cruited in Kenya in the campaign against Germany in East Africa. 
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Presumably from the same source, Leys gives the estimate of 

those engaged in the armed forces as . 14; 000. Of'these, 'the 

officially recorded deaths were 46,618, nearly 45,000 of them 

dying from disease. Leys commented 'that our War has, -7dettrqy&d 

more life than a generation of intertribal wars'. The human 

cost of the First World War on the African population was, 

therefore, nothing less than devastating, whereas for the set- 

tler population it was one of unprecedented boom for agricul- 

tural products bringing them prosperity and progrýss. Also the 

war effort convinced the settler population of the labour pot- 

ential of the reserves if only some of the methods of recruit- 

ment used in the war could be adapted for peace time. The Natives 

Registration Ordinance passes in 1915 and implemented in 1920 

was the concretization of this proposal. It obliged each adult 

male African to carry a certificate (kipande) on which the em- 

ployer recorded the time worked, kind of work performed, wages 

earned and general comments on the individual. It was a-pysýtem. 

of total control of the native labour force. The war years were 

also used by the settler population to consolidate their polit- 

ical power base. A War Council was formed during the war, to 

which the settlers were granted the right to elect their rep- 

resentatives. Having won the right to elect members during the 

war effort, the way was clear for the right of election of mem- 

bers to the Legislative Council which was granted them in 1919. 

Asians and Africans were given nominated representation, the 

latter represented by missionaries (Bennett 1965: 291). 
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The post-war period until 1924 saw the strengthening of 

settler political and economic control, their ultimate object- 

ive of self-government now in sight. A new influx of Europeans 

under the Soldiers Settlement Scheme shored up their numbers 

and simultaneously made wage labour more necessary for the 

Africans by decreasing the amount of land available to them. 

The Circulars of the Governor, Edward Northey, in 1919 and 1920 

giving regional officials, chiefs and headmen directions to 

'actively recruit' Africans for wage labour supplemented the 

Natives Registration ordinance in introducing war methods of 

'recruitment' to augment the labour force. The Coffee Plantation 

Registration Ordinance of 1918, forbidding the issue of licences 

to Africans to grow coffee was but another measure to eliminate 

competition from African peasant farmers and to increase the pr- 

essure for wage labour. One other measure used to mobilize a 

labour force was the introduction of the system of squatting, 

especially in the Rift Valley. * Although experimented with since 

1903 it only became common after the war, with the introduction 

of the Resident Natives Ordinance of 1918. By this Ordinance, in 

return for use of a plot of land and grazing facilities on a 

European farm, the squatters had to work for one hundred and 

eighty days in a year. The Ordinance also outlawed a practice 

of many years, namely accepting agricultural produce in lieu of 

labour or share-cropping, known in-Kenya as 'Kaffir' farming 

(Wrigley 1965: 238). It was thought that this system was equi- 

valent to extending the reserves and decreasing the labour 



45 

supply. The cumulative effect of these measures was to greatly 

increase the agricultural output from settler farms with a rel- 

ative decrease in African production. Wrigley ( 1965: 245) bas-' 

ing his calculations on Kenya Agricultural Censuses of 1922 

and 1928, estimates that whereas in 1912-13 at a 'conservative 

estimate' 70% by value of the agricultural exports had been 

African produced, by 1928 their proportion was less than 20%. 

African agriculture was being marginalized under the effect of 

legal measures on land and labour. Almost every possibility for 

the accumulation of capital in the African sector was being 

eliminated, hence producing the polarization of development 

among the settler-planter elite with underdevelopment of the 

African areas. 

An important feature of the African labour force was its 

'semi-proletarian nature', that is, it was migrant labour, part 

of whose subsistence had to be paid by production in the reserves. 

In addition, it could be 'repatriated' to the reserves in times 

of recession. without any financial demands to the employers 

in terms of redundancy, retirement or pension benefits. The 

full proletarianization of the labotr force was neither prof- 

itable nor feasible at this stage. 

At the beginning of the 1920's the first signs of the em- 

ergence of a middle-class among the African population were 

manifesting themselves in the urban areas. Harry Thuku, a Gov- 

ernment telephone operator who formed the Young Kikuyu Assoc- 

iation in 1921 symbolized this emergent class. The objectives 
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of the Association were limited to demanding a reduction in 

the Poll Tax and the withdrawal of the Pass (Kipande) system. 

Despite-the imprisonment of leaders such as Thuku from1922 to 

1930, the strength of this class grew throughout the 1930's 

and 1940's and between them and the small peasant farmers, the 

squatters and farm labourers alliances were formed. On this 

alliance, with its already apparent contradictory interests 

the struggle for political independence was-based. 

The complexity of Kenya's colonial history and its class 

and race relations and struggles was added to by-the-existence 

of a sizeable Indian population in the territory. At the time 

of the formation of the-Imperial British East African Company 

in 1888, it was envisaged that Indians would run the agricult- 

ural production of the interior and that East Africa would be 

'India's America' (Wolff 1976: 51). This policy continued for 

the rest Of the century with the building of the Uganda Rail- 

way by Indian 'coolies'. and pressure by the Foreign Office for 

Indian settlement (Bennett 1965: 265). All this was changed 

under Charles Eliot as Commissioner (1900 - 1904) under whom 

a pledge was given to white settlers that there would be no 

Indian farm settlements between Kiu to Fort Ternan, that is, 

the entire highland region (Ibid: 271). This reversal of pol- 

icy and the subsequent policy of forbidding the'buying of land 

in the highlands by the Indians in Kenya, created much animos- 

ity in European-Indian relations in the colony. Indians in 

Zanzibar long before British rule had put up the capital, for 
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caravans to the interior and their success in other areas of 

commerce was apparent. The white settler population, aware of 

their industriousness, feared their competition in agricultural 

production. However, it was this antagonism that succeeded 

finally in dashing the white settlers' hopes for self-govern- 

ment in 1924 and brought to an end the period of the 'para 

mountcy of white interests'. In that year, a white paper from 

the Colonial office declared 'primarily Kenya is an African 

territory ... the interests of the African natives must be 

paramount'. In the confrontation between European and Indian, 

both lost: hopes of self-government evaporated, Indians did 

not gain the right to ownership of land in the White Highlands 

and the paramountcy of settler interests, at least from the 

point of view of the Colonial office, was reversed. 

The fortunes of agricultural production in the inter-war 

period were not as good as before the war. After the recession 

of 1920-21, when coffee went from E150 to E60 per ton, sisal 

from E96 to E12,50 per ton and flax dropped even more drastic- 

ally (Wrigley 1965: 235), a move towards greater production of 

maize for export was made. The political developments of 1921 

mentioned above were closely associated with the world recess- 

ion:, -the increase of the_Poll Tax from five to ten rupees 

(later mitigated to eight rupees) and the reduction of wages 

by a third led to the political mobilization of some elements 

in the African population. The collapse of the world capitalist 

economy at the beginning of the 1930's was compounded in Kenya 
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by a locust invasion in 1928 and a severe drought from 1931 

to 1934. The ef f ects of the slump in the world market in ag- 

ricultural product prices on the African population were 

threefold: i) unemployment for the first time in the sense 

of men actively seeking wage labour unable to find it ii) 

production efforts were redoubled in order to meet tax pay- 

ments and other expenses with the consequence of erosion and 

deterioration of their reserves iii) squatters were removed 

from European farms giving rise to a great number of landless 

who could not be reabsorbed into the reserves already over- 

crowded. Many of the landless, drifted towards the cities, 

forming the nucleus of slum dwellers. These effects set in 

motion political unrest and agitation that heightened the st- 

ruggle for structural change. 

Second World War - Mau Mau and Political Independence. 

Middleton (1965: 386) on the basis of unstated sources, 

gives the figure of 75,000 for the number of Kenyan Africans 

who joined the East African forces. This is approximately half 

the number that joined the carrier corps in the First World 

War. Given the changed nature of the warfare and the absence 

of active warfare in East Africa, except for a brief spell 

from January to April 1941 in Ethiopia, this figure is credible 

if not exaggerated. Many of the Kenyan soldiers fought in the 

Middle East and the Far East. One of the cultural effects of 
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the war on the future of the colony was that it heightened 

the expectations of many of the soldiers. A number of them: 

Dedan Kimathi, Bildad Kagia, J. D. Kali, P. J. Ngei and General 

China would form the nucleus of the armed struggle against the 

colonial regime in the 1950's (Odinga 1967: 110). Many others, 

through the capital accumulated in war service, joined the 

nascent middle class and became part of the political movement 

for independence. 

The paramountcy of African interests had been proclaimed 

by London in 1924, but in the colony little had changed in 

that direction up to the end of the Second World War. Success- 

ive Governors and administrations with few exceptions devel- 

oped close and cordial links with the settler population. It 

was not until 1944 that an African represented African inter- 

ests in the Legislative Council and he Eliud Mathu, a grad- 

uate of Baliol, Oxford, was not elected but nominated. But for 

the twenty years preceding the war, politicization of the Afri- 

can population was spreading and developing from local politics 

to national politics. In many regions associations were formed 

to defend African interests: in Kikuyu country the Kikuyu 

Central Association in 1925; in Machakos, the Ukamba Members 

Association and in Taita the Taita Hills Association. In 

addition, independent schools and independent churches were 

formed in protest against government and missionary control. 

The war was but an interlude in the struggle, during which 

the settler population made one of their last efforts to assert 
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their political and economic dominance. Spencer (1980: 13) 

has attempted to document how the white settler turned the 

'war effort' to their political and economic advantage. He 

shows that despite all the measures against African farming, 

European farmers in the pre-war years were unable to compete 

with African produced maize and so they sought to control the 

pricing of maize through the Kenya Farmers Association. How- 

ever, during the war, at the end of 1941, at settlers' insist- 

ence maize prices were fixed by the Government at nine shill- 

ings per two hundred pound bag for European grown maize and 

4.90 shillings for African grown maize. Much of the African 

grown maize, he alleges, was bought by settlers from squatters 

and the African reserves and resold to the Government at sett- 

ler prices. A similar system of differential prices for cattle 

from European and African herds was set up, with similar abuses 

to those in the maize industry. The net effect of these measur- 

es together with others such as grants, use of Italian pris- 

oners of war on farms and conscripted labour brought a boom 

to settler farming and another wave of poverty, erosion and 

underdevelopment to the African population and reserves. 

It would appear that during the war both the Colonial 

office and the colonial administration in Kenya could not fet- 

ter the settler interest. The Colonial Office, aware of the 

overpricing of maize from Kenya, which was ironically described 

as their 'war effort', scarcely challenged their activities 

aware of their aggressivity. On the local scene, they had pen- 
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etrated all the domains of power down to attendance at weekly 

staff conferences of-the financial committee of the colony 

(Spencer 1980: 7). Their aspirations to self-government were 

still very much alive. A new Soldiers Settlement Scheme after 

1945 boosted their numbers and strength, an additional one 

thousand families being given farms in the highlands (Leys 

1975: 29). At the same time, however, the areas of resistance 

among the African population were multiplying. 

one can identify four different interest groupings in the 

post-war period: i) the landless population, mainly squatters, 

pushedof-f European farms from 1930's onwards. The Kikuyu Central 

Association represented their interests but not only their 

interests until its proscription in 1940. Dedan Kimathi was one 

of their leaders in the Thompson's Fall Branch of the Kenya 

African Union - successor of Kikuyu Central Association formed 

in 1944. (Odinga 1967: 103). ii) African peasant farmers who 

produced for the market but whose progress was blocked by re- 

strictions against African producers such as prohibition of 

coffee growing, discriminative pricing and high taxation. 

iii) Urban and rural wage labourers: in 1947 they formed the 

African Workers Federation and a more radical group formed 

the East African Trade Union Congress in 1949. Their more 

radical group was led by Bildad Kaggia and Fred Kubai. iv) 

The growing middle classes best exemplified in Eliud Mathu, 

the Legislative Council representative from 1944 onwards. 

T A. heir grievances were the economic obstacles to the advance- 
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ment of Africans and-the lack of political representation 

proportionate to their numbers. Harry Thuku, James Gichuru 

and Jomo Kenyatta were of this milieu. 

When Matht was nominated to the Legislative Council in 

1944, an association was formed by ex-Kikuyu Central Assoc- 

iation members, called the Kenya African Union, supposedly to 

advise their member in the Legislative Council. Eventually it 

provided an umbrella for all the different interest groups. On, 

his return from Britain in 1947, Jomo Kenyatta became the 

President of KAU and in subsequent years he became a symbol 

of the unity of diverse interests. In the post-war years res- 

istance grew and took many forms. Among the landless who had 

been settled in Olenguruone on the southern edge of the Mau 

plateau in 1941 on Masai land, a mass-oathing type of resist- 

ance was used in the years 1947-48, whereby a community pledge 

was made to resist eviction from these lands (Odinga 1967: 97' 

and Bennett and Smith 1976: 124). In 1948, the District Comm- 

issioner of Nakuru raised the alarm that a new religo-polit- 

ical movement called Mau Mau had come into being 
, 
(Rosberg & 

Nottingham 1966: 248-259). These latter authors suggest that 

the name Mau Mau was in fact a corruption of the Kikuyu word 

Imuma' for an oath. However, many writers - principally Afr- 

ican - have marshalled a great deal of evidence showing that 

a movement with the name Mau Mau and of a religo-political 

nature never existed. One of these writers, Odinga, describes 

the situation as follows: 
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a year after the Emergency was declared Dedan 

Kimathi wrote a letter from his headquarters 

in Mount Aberdare to the Nairobi newspaper 

Habari za Dunia. There was no such thing as 

Mau Mau he said. The poor were the Mau Mau. 

Poverty could be stopped but not by bombs and 

weapons. ' ( 19 67 : 120) 

Jesse Kariuki (1963: 48ff), himself detained for membership 

of the so-called 'Mau Mau' explains that there was a move- 

ment, the members of which were bound together by 'an oath 

of unity and brotherhood in the struggle for our land and 

independence. ' However, this movement he continues to explainf 

had 'no central direction but grew from the grass roots up- 

wards. ' The word Mau Mau he claims was used as an anagram of 

UmaUma, meaning something like 'go, gol and was employed to warn 

oath takers if the police should descend upon their meetings. 

The settler community and colonial administration, however, 

interpreted the phenomenon throughout as a centrally organized 

movement of a barbaric nature which in the words of Blundell 

(1964: 297) was 'a return to savage native practices, a kind 

of atavism and psychological deviance. ' It is probable, that in 

the struggle, various cultural and religious tradition s were 

used in order to create solidarity but to characterize in the 

fashion of Blundell served to disguise its true nature and 
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provided a pretext with which it could be-zavage-ly repressed. 

While on the name of the movement, the level of organization 

within it and the nature of the means employed there can be 

controversy, the essential nature of the struggle being wa- 

ged was clear. In essence it was a struggle on the part of a 

considerable sector of the population against poverty and land- 

lessness which it was convenient-for the colonial administrat- 

ion to interpret as psychological deviance and atavism. The 

casualties of the armed struggle were largely on the African 

side: Rosberg and Nottingham (1966: 303) put the number of 

Kikuyu killed at 11,503 as against 95 Europeans. I Militarily, 

the colonial government had won the struggle, but the economic 

necessity (as-also the rationale) for decolonization had become 

clear in Landon because the maintenance of the administration 

and military strength necessary to contain the situation, would 

outweigh any economic benefits derived. Direct colonial control 

had, in effect, become unprofit able and a new alliance of 

forces had to be worked out. 

The armed struggle was waged by the landless and the wage 

labour sectors with the political support of some of the emer- 

ging peasants and middle classes. Amidst military action by the 

colonial government and the white population, diplomatic moves 

were taking place. In 1954, the so-called ILyttleton Constit- 

ution' had granted equal European and non-European represent- 

ation in the Legislative Council. This was followed by the gra- 

nting of the right to elect their own representatives to - -" 
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Africans in the Legislative Council in 1957. In 1958 yet an- 

other concession was made by settlers and colonial government 

when the 'Lennox-Boyd Constitution' increased the African rep- 

resentation from eight to fourteen members and gave them two 

seats in the Council of-Ministers. The inevitability of African 

political rule became apparent in many circles. one of the pol- 

itical initiatives it gave rise to was the formation of the New 

Kenya Group, largely European in membership, whose objective 

was the creation of a multiracial state in which interests of 

the business and commercial elite could be preserved with those 

of plantation farming at the expense of the mixed farming sett- 

lers. For the preservation of the system, -the white settlers 

who had dominated Kenya's politics and economics for so long 

had become expendable. Leys (1975: 55) concisely sums up the 

reallignment of forces which the 'Mau Mau' uprising had dic- 

tated as follows: 

It had become clear that the system of settler 

political control and large-scale mixed farming could 

only be maintained at an unacceptable cost. There 

would have to be an African government. The mixed 

farms in the highlands would have to be transferred 

to Africans, beginning with some of the squatters 

and other unemployed and landless people from the 

towns and from the Kikuyu countryside. But provided 

land transfer could be arranged quickly, yet without 
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a severe drop in production or political unrest, 

the rest of the economic system need not be affected 

as long as the incoming African leadership had an 

interest in preserving it. ' 

Accordingly, in 1959 a new party, the Kenya National Party as 

a coalition of European businessmen, plantation companies and 

African middle-class representatives was formed from the New 

Kenya Group. With the political party of the minority tribes, 

the Kenya African Democratic Union (leaders: Ronald Ngala, 

Masinde Muliro, and Daniel Arap Moi) the Kenya National Party 

formed a Government after the Lancaster House talks in 1961. 

In opposition to KADU and its alliance with the KNP, the Kenya 

African National Union under the leadership of James Gichuru, 

Mboya and Odinga was formed (Rosberg and Nottingham 1966: 320). 

They opposed coalitions with European political parties and 

proclaimed 'Africa for Africans'. However, as subsequent his- 

tory reveals, their social and economic policies were no less 

'compradorl than those of KADU and voices like those of Odinga 

became progressively fewer in the years after independence. 

The colonial period stretching from 1895 to 1963 can be 

summarized as one in which the monopoly of the settler popul- 

ation was established over land, labour and capital and at the 

global level Kenya was integrated into the international divis-ý- 

ion of labour as a peripheral economy. Leys (1975: 35) rightly 

points out that the establishment of monopoly at the local level 
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was a direct consequence of creating 'an enclave of the metro- 

politan society within the colony. ' However, the antagonisms 

and alienation which the establishment of this monopoly at the 

local level caused, to a great extent blurred the vision and 

existence of the wider monopoly by the metropole. 

Even from the standpoint of the metropole, it is argued 

by many students of, the political economy of Kenya e. g. Leys 

(1924), Wolff (1975) and Leys (1975) that the establishment of 

local monopoly was-counter-productive. Leys (1975: 36) maintains 

that the belief in the vital economic importance and efficiency 

of large-scale mixed farming of the settlers, as distinct from 

coffee, tea and sisal plantations, was belief in a myth. The 

example of other colonial economies such as Ghana and Uganda 

which followed the peasant farmer model lend force to the ar- 

gument of the counter-productivity of the settler experiment. 

However, this estimation of 'efficiency' is made within the 

parameters of the system in which the colony is viewed as a 

supplier of agricultural products to the metropole. Given the 

inefficiency caused by settler dominance, the metropole's de- 

signs were advanced by the formation of a system, economic and 

political, which accepted its role in the world economy. The 

consequences of the establishment of monopoly at the local 

level for the majority of the African population was the arr- 

esting orat the least, retarding of growth in all sectors of 

their economy. 
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Post - Independence 

The transition to political independence of Kenya on 

12th December, 1963,. meant little structural change in its 

relationship with the world capitalist system. Britain was 

relieved of the ever increasing administrative and military 

costs. while retaining its economic interests. The manner in 

which týe land of the large-scale mixed farms was transferred 

to African ownership. ensured that Kenya was locked into the 

world capitalist system and demonstrated the adhesion of the 

new leaders to the colonial economic structure. The system 

proposed by Britain and accepted by the new leaders in Kenya 

was that the white farmers would be bought out by loans from 

the Kenya Government which in its turn was to be loaned to them 

by the British Government and the World Bank. If the Kenya Gov- 

ernment defaulted in its payment it would lose access to inter- 

national credit needed for other development projects. The sett- 

ler farms, therefore, came into the hands of those who could 

raise the loans from the Government and not into the hands of 

the landless and forest fighters. It soon became evident in 

post-independence Kenya that the cause of these latter categ- 

ories as well as of the wage labourers was not a high priority 

in the Government policy. By 1970 only some 1.5 million acres 

in the former White Highlands had been allocated to the squatt- 

ers and the landless (Leys 1975: 75) on a loan system. It was 

a political gesture of appeasement and its discontinuance in 

1969 was justified because of defaulting of many in the first 
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settlement scheme on their loans. A scramble for the acquis- 

ition of large-scale mixed farms largely replaced settlement 

schemes. 

Divergences on these policies led to division within the 

ruling KANU party. Those who supported the division of land 

among the landless and the former freedom fighters such as 

Bildad Kaggia and Oginga Odinga, were gradually ostracized 

and their demands for cooperatives and corporate ownership 

were labelled communist. In 1966, after a 'communist' smear 

and scare furthered by the local press, the more militant el- 

ements within the ruling party left the Government-and formed 

a new Party, the Kenya Peoples Union. The difference between 

the two parties is seen most clearly in their land policies. 

In 1965, the Government had issued a document entitled 'African 

Socialism and its Application to Planning in Kenya. ' Under 

Agriculture and Land Tenure (p. 36) there is no mention of the 

landless -and settlementýschemes are played down when it says 

'what is urgently needed now is development, not merely land 

transfer. ' on the other hand, the new Kenya Peoples Union was 

very explicit on land in its declaration of policy. on dist- 

ribution it says there will be ' distribution of free land to 

the neediest, including squatters and those who lost their lands 

in the struggle for independence, either by expropriation or 

through land consolidation' (Odinga 1967: 304). In the defeat 

of the militant wing within KANU and the banning of the new 

party KPU in 1969, any suggestion of dismantling the internal 
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system of monopoly in Kenya was rejected. 

In the post-independence era, -while foreign ownership of 

land decreased, there was-a big increase in foreign ownership 

in industry and commerce. In manufacturing, mainly for the 

internal market, a great number of companies moved in, such as 

Firestone, Del Monte, Union Carbide, United Steel, Mitsui, 

Nomura, Schweppes, Inchcape and Lonhro (Leys 1976: 118). Many 

of these companies bought into existing Asian-owned and Euro- 

pean-owned enterprises. Investment in tourism, especially in 

hotels and lodges is another facet of post-independence econ- 

omics. These developments, especially in the sphere of manuf- 

acture, mark a further stage of the incorporation of Kenya into 

the international division of labour. The differential in the 

costs of production, especially labour, made such a change very 

attractive and the international loan system of the World Bank 

and other institutions insured the safety of investments. 

Control of unions, banning of strikes, Tri-partite Agreements 

(1964 & 1971) all contributed to keeping wages at a minimum 

consequently making investment more attractive. A more detailed 

examination of the characteristics of the industrialization 

process in the post-independence period will be given in 

Chapter 7. Because of the intimate connection between the 

commercial energy pattern, the non-commercial energy pattern 

and industrialization a more detailed understanding of the 

particular historical form and the dynamics of the industrial- 

ization process is necessary. 
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Conclusion 

The historical process of underdevelopment has had ser- 

ious effects on the woodfuel energy situation in Kenya. In the 

pre-colonial period extending back as far as written records 

go, the interior of East Africa was used as a source of ivory, 

gold, rhinoceros horn and slaves. While the effects of this 

were to bring splendour and wealth to the Coast and islands of 

East Africa at various times, it was generally detrimental for 

the interior. With the advent of the growing of sugar in some 

of the Indian Ocean islands in the seventeenth century and 

later cloves in others, the slave trade was intensified and so 

was the dislocation of the peoples of the interior. The net ef- 

fect of this long period was to block any harmonious cultural 

and technical development. 

The reallocation of land that we saw took place at the 

beginning of the colonial period dramatically reduced the land- 

base available for the majority of the population. Also any 

effort made by the local population to develop and improve their 

lot was thwarted by prohibitions against lucrative crops and 

discriminative practices in regard to others. Increases in 

taxation, both direct and indirect, led to the conversion of 

even marginal lands to cash crop production. One of the results 

of these developments was a reduction in the land available for 

wood production and forest cover. 

As will be seen in subsequent chapters in greater detail, 

the post-colonial period of industrialization and urbanization 
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aggravated the situation. While removing some of the population 

from the rural to the urban areas, it only intensifies their 

dependence on the rural areas. Because of the underdevelopment 

process, the economic constraints on the majority of the pop- 

ulation make the possibility of switches to alternative sources 

of energy unfeasible. Cumulatively, these factors have produced 

a situation in which there are some signs of a woodfuel energy 

crisis looming as will be seen in subsequent chapters. 



CHAPTER 2 

THE UNDERDEVELOPMENT OF THE MACHAKOS AKAMBA 
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CHAPTER 

THE UNDERDEVELOPMENT OF THE MACHAKOS AKAMBA 

Introduction 

What is now termed Kenya, is a geographical entity which 

owes its origin to the colonial period. Prior to that, this 

area comprised many independently organized societies 

which cannot be classified either as states or nations, as 

these concepts have connotations that do not adequately de- 

scribe the reality as it existed. Perhaps they could be most 

adequately described as countries in the original sense of 

that term, since they represented autonomous groupings of 

people. Each of these societies which were lumped together 

in the East African Protectorate, had their own character- 

istic organization and culture, although some groups had 

closer ethnic, linguistic and cultural links than others. 

In the last Chapter, we analysed the experiences that 

were common to the whole of Kenya, which have brought about 

a collective situation which is most adequately described 

as underdevelopment. our objective in this present Chapter 

is to investigate the particularities of the historical ex- 

perience of the Kamba people who live in the West of the 

Athi River in what is called Machakos District (cf. Map 2). 

Within the general framework of underdevelopment that took 

place in the colonial period, the experience in different 
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parts of the country was by no means uniform. The character- 

istics of each region in terms of climate, demography and 

land fertility, determined the specific role it would play 

and the contribution it would make in the new order. For 

some areas, therefore, their primary contribution was to 

surrender their land for concessionary and settler produ- 

ction e. g. Masai country, for others living at low altit- 

udes on land not too suitable for intensive farming their 

contribution was to be labour, while for still others, such 

as the Kamba of Machakos, there was to be a dual contribut- 

ion of land and labour. For instance, much of the high po- 

tential land to the North of the District and of the dairy 

and grazing land to the West, near the railway line, were 

removed from Kamba occupation. 

In terms of the overall objective of this work, namely 

an understanding of the political economy of the rural en- 

ergy pattern among the Akamba, this Chapter is designed to 

provide an historical context to the present situation and 

to point to the relationship between the energy pattern and 

historical developments in areas such as land tenure and 

land use, trade and commerce and in the employment of lab- 

our. 

While there have been studies on the political economy 

of the Kamba covering some parts of the colonial period (cf. 

Tignor (1975) & Munro (1976)), there has been no comprehen- 

sive study thereof, hence the originality of the contribut- 

ion of this Chapter. 
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The Akamba People 

The question 
_is 

raised inAýpendix 1 of the preconcept- 

ions and prejudices which Western European scholars, explor- 

ers, traders and missionaries brought to their analysis of 

African society. In particular, the concept of the African 

'tribe' was seen to involve the preconception of primitive- 

ness and to serve the ideological function of presenting 

colonialism as a civilising mission. Not only the concept 

'tribe' but also the consciousness of the ethnic unity which 

it is supposed to describe, was greatly heightened, if not 

created by the colonial encounter. Fried (1967: 15), in 

fact, suggests that 'tribes' may well be the product of 

processes stimulated by the appearance of relatively highly 

organized societies amidst other societies which are organ- 

ized much more simply. This suggestion has some relevance in 

interpreting historical developments among the Akamba, since 

colonial contact in the nineteenth century. At the time of 

contact with European travellers in the nineteenth century, 

it is doubtful if the Akamba had any concept of a wider un- 

ity beyond that of neighbouring villages, which united in 

times of invasion or raiding. According to Lindblom (1920: 

15), whose ethnological study of the Akamba remains one of 

the most detailed, the Kamba in the Western part of their 

territory i. e. Machakos, thought of those in the Eastern 

part i. e. Kitui, as a different people whom they called 
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the 'Athaisu'. On the other hand, the Kitui group are report- 

ed by German missionaries around the beginning of the twent- 

ieth century, to have referred to the Machakos Akamba as 

'Ngovel (Ibid: 16). Even within each of these two main div- 

isions among the Akamba, there were many distinctions: in 

the Western part the most significant one is that between 

the Kilungu group and their neighbours in Ulu (Munro 1975: 

16). 

As regards the etymology of the name 'Kamba', there are 

two interpretations. Lindblom (1920: 14) and Ndeti (1972: 26) 

suggest that it comes from a cognate of the verb to travel, 

while Munro (1976: 9) refers to a tradition among the people 

according to which it derives from the baobab tree Imwamba', 

which is at once a source of their most prized string and a 

sacred tree, at least in the Kikumbuliu i. e. Southern region.. 

In either case it was probably a designation which came to 

them from outside from some specific characteristic such as 

trading and travelling, at which the Kamba excelled, or some 

activity of a portion of the people for which'they were re- 

nowned, such as string making. 

The social institutions that operated at the beginning 

of the colonial era bear witness to, the lack of cohesian 

beyond a very local level, although it would seem that for 

the first twenty years or so of colonial presence there was 

no awareness by outsiders of this societal organization. 

Dundas (1915: 239), a District Commissioner in Kitui and 
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later in Machakos and still later, Governor in Uganda, is 

apparently the first to describe the geographically based 

societal structure among the Akamba and to point out its 

limitation to a very local level. Lindblom, in his detailed 

ethnology of the Akamba, based on field work done from 1910 

to 1912, makes no mention of such organization and speaks 

only of clan structure and kinship relationships which pro- 

vided bonds uniting the whole of Ukamba in a very loose fa- 

shion. Dundas gives four levels of geographical organizat- 

ion. The lowest is the household or ImusyiI, consisting of 

a simple or extended family. A number of adjacent misyi form 

a Ithomel, which name is derived from the clearing in front 

of a hut where the men of a neighbourhood meet and talk. A 

number of mathome combine to form an lutuil which had its 

council of elders (nzama ya atumia), its place of worship 

(ithembo) and its standing army of young warriors (anake) 

and their dancing groups. The final level of organization 

was that of the 'kivalo' (plural livalol) which organized 

raiding parties and defence against other ivalo or other 

'tribes'. While Dundas explodes some of the 'tribe' myth 

by showing that their organization reached only a fairly 

local level, in other ways he perpetuates the tribe ide- 

ology when he states: 

'At the time and until our coming, an extraordinary 

state of affairs prevailed in Ukamba ... everyman's 
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hand was raised against his neighbour no 

two villages were at peace and fighting 

was the order of the day. From this time 

date numberless feuds, which are now 

daily matters of dispute. ' 

(Dundas 1915: 237) 

As part of the tribe ideology, colonial officials and 

European visitors believed that African societies were gov- 

erned by chiefs. The realization that Akamba society as in- 

deed most Kenyan societies were not governed by chiefs and 

paramount chiefs can be dated to approximately 1915, and is 

largely due to people like Dundas, a more enlightened col- 

onial administrator and Lindblom the ethnologist. Dundas 

(1915: 237) claimed to have discovered that the famous Kitui 

Mkamba called Kivoi, who lived in the first half of the nine- 

teenth century and who was called a chief by Krapf, was in 

fact only a m'uthiani, or leader in war. Lindblom (1920: 149), 

however, who had read Dundas' manuscripts-'ý maintained that 

Kivoi was 'practically a kind of chief' ... and at the same 

time he was a great medicine man' (mundu mue). Lindblom also 

suggests that his rise to power in Kitui could be an illustr- 

ation of Frazer's theory that kings and chiefs originate from 

medicine men. Both are in agreement, however, that despite 

exceptions such as Kivoi, government among the Akamba was 

performed rather by councils of elders (nzama ya atumia) in 

lLindblom, in the introduction to his book makes reference to 

his having read the manuscripts of Dundas' book. 
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each community or 'utuil (Dundas 1915: 241 & Lindblom 

1920: 150). This Council had no leader or chairman and reg- 

ulated life within the area principally by its judicial ac- 

tivity. Legislation, on'the other hand, was something al- 

ready defined in tradition in terms of fines, sanctions, 

regulations and taboos. In regard, however, to custom and 

tradition, Dundas (1915; 242) maintains that there was a 

group of elders 'atumia ya ukuu', who were consulted on legal 

matters and who performed other functions in the society, 

such as gii, 4ing instructions on burials and on curses or 

breach of the law. The executive organ of pre-colonial Kamba 

society was an institution called 'kisuka', which Hobley 

(1922: 219) claims consisted only of elders but Lindblom 

(1920: 146) asserts had an elder and young married men (nthele) 

component. The religious dimension of society was seen to by 

another group of elders, the 'atumia ya ithembo', consisting 

of men and women (Lindblom 1920: 144 & 147 & Hobley 1922: 219). 

Thus, at the beginning of the colonial era, Kamba society 

almost certainly had no centralized structure and no authority 

vested in individuals. Rule was by elders in councils and in 

groups with specific functions. Its decentralized structures 

have been scorned by some: Huxley (1935: 73) for example 

articulated this position when in evolutionary terms she con- 

sidered it to be a stage not yet arrived at the coherance 

of acknowledging a tribal chief. ' The suggestion that it was 

rule by a gerontocracy is a more valid criticism which is 
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only weakly countered by Ndeti (1972: 98 & 99) who points to 

the involvement of other sectors in the governmnet of an 

futui' besides elders or old men; in particular he points 

out the responsibility of the young men (anake) and the 

young married men (nthele) in the executive domain. However, 

the dominant position of elders and men cannot be denied. 

Munro (1975: 16) explains these societal institutions 

by suggesting that the Kamba were from the seventeenth to the 

nineteenth century spreading out in Machakos District in a 

'colonizing' movement and were characterized like the early 

stages of European settlement in America and Australia by 

'mobility , individualism, freedom from earlier custom, 

neighbourly cooperation, democratic self-government and egaliý- 

tarianism! obviously many of these attributes did not apply 

to Kamba society but Munro makes the important point that 

Kamba society was developing dynamically and was not a time- 

less 'traditional' unchanging society, as many ethnologists 

considered it to be. The Kikuyu have a similar acephalous 

societal organization which Kenyatta 2-, (1938: 186ff) explains 

as the result of an historical development from monarchy and 

tyranny to democracy which accompanied the-transition from 

pastoralism to agriculture among the Kikuyu. The evidence he 

provides is a 'tribal legend' but in quoting the Politics of 

Aristotle it would seem that he is arguing a priori. However, 

rather than approaching this question from an evolutionary 

' In all likelihood this book was written largely by Malinowski 

and so to a great extent reflects his ideas on ethnologY 

rather than an objective study of the Kikuyu people. 
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standpoint, it would be more profitable to start from the- 

mode of production and the changes therein among the Akamba 

and other acephalous groups. From the evidence that we have, 

there was little differentiation among the Kamba people in 

the late nineteenth century, the social product being rel- 

atively evenly divided and therefore the material precon- 

ditions for central control and authority did not exist and 

it is very unlikely that it had evolved from a monarchical 

structure at an earlier period. 

Lindblom speaks only of the kinship structures among 

the Akamba, no doubt because of some of the preconceptions 

that pervaded ethnological studies directed from European 

centres of learning. He claimed to have found some twenty 

five clans or 'mbai' among the Machakos Akamba and the 'Totems' 

for some fifteen of them (Lindblom 1920: 136 & 137). Yet he 

says that he was 'in Ukamba for over eight months without 

finding the least trace of the totem system, these matters 

are so obvious and self-evident for the natives themselves 

that ... it never occurs to them to mention the totem system' 

(Ibid: 116). Lambert (1947: 133), probably also borrowing 

heavily from Lindblom, identifies some twenty four clans and 

the totems for fourteen of them, but in addition, he succeeds 

in identifying some sixteen places in central Machakos which 

have names corresponding to those of clans. Also other clans 

have names which derive from objects of importance in Kamba 

cosmology such as the Ambua clan from mbua or rain, Amwei 
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clan from mwei or moon and Amumoni from the sacred fig tree, 

or muumo. Thus there is some evidence that the Kamba clans 

originated from families in Central Machakos who took their 

names or gave their name to their locality of origin. Very 

simply, therefore, clans are very extensive families which 

have duties such as clan members observing exogamy and con- 

tributing in the case of homicide by a clan member. That they 

had totems and observed a totemic system as asserted by Hobley 

(1910) and Lindblom (1920) contributes little to understanding 

the system and in addition its existence is far from convincing 

and seems to serve little more than ideological purposes. 

Land Tenure among the Akamba 

A central issue in relation to the evolution of the 

present energy situation in Ukamba, is the change in the 

land tenure system. Of course, other factors have also con- 

tributed to the present situation such as demographic changes, 

the occurrence of 'natural' disasters such as famine and 

drought and the general change in economic relations. From 

the time of Hobley's writings, the accepted wisdom is that 

the Akamba were spreading out in 'colonizing' fashion into 

the 'weu', that is, land to which no specific individual or 

family had acquired specific rights (Hobley 1910: 82). From 

the 'weu' anybody was free to carve out their own garden or 

grazing patch. The former was known as 'nglundul and the sign 
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of ownership was clearance and cultivation. Once acquired, the 

ng'undu remained in perpetuity the property of the individual 

who took it from the Iweu' and was inherited by his family. 

Even when abandoned for some time, thus becoming an 'iyanzol, 

it still remained the property of the one who cleared and 

cultivated it. Private grazing land was known as 'kisesel and 

the sign of ownership was a cattle post or 'kyengo' in which 

the owner or a relative resided when herding their animals. 

On ceasing to occupy the 'kisesel ownership rights were'deemed 

to lapse. 

By 1910 - the date of Hobley's writing S3- the land issue 

had become a sensitive one in Ukamba as elsewhere in Kenya, 

since by the East Africa Lands Order in Council in 1901 'all 

public land i. e. all lands not used by natives for occupation, 

cultivation or grazing and land vacated by them, had been de- 

clared Crown Lands' (Sorrenson 1965: 676). The assumption be- 

hind the order in Council was that native rights were confined 

to occupation, cultivation and grazing and did not amount to 

any title deed to the land itself. The so-called traditional 

system of land tenure outlined by Hobley (1910) and summarized 

above, agrees on the main points with the colonial land legis- 

lation concerning African land tenure. No doubt, because of 

the effects of the legislation, the result of which was large 

allocations of land being granted to Europeans, the conceptions 

of all concerned-regarding land tenure were modified in the 

struggle of Africans to hold on to their land and of the 

colonial administration to secure the release of land for 

Hobley was a District Commissioner in Kitui 
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progressive farming. A glimpse of the situation before the- 

expropriation controversy is provided by the observations of 

Lord Lugard in his Diaries as he traversed Kamba country in 

March, 1890. The following are some of his observations on 

the area between Kibwezi in the South of the District and 

Machakos station itself: 

12th March: 'Here we first came across cattle, and they seem 

to possess large herds. The animals are fine - 

of the-shape and size of the Indian 'Bile' - 

fairly well bred' (Perham 1959:. 145) 

13th March: 'The whole country is very thickly populated' 

(Ibid: 141) 

15th March: 'There are villages everywhere all along here, 

and the place is most densely populated. Huge 

herds of cattle one of which Wilson estimated 

at 1,000 head and of goats graze everywhere. 

Cultivation and bananas everywhere and the rill 

of good water trickling down among the mount- 

ains ... Where the stream runs, things grow 

luxuriantly, and I notice for the first time 

in Africa a small irrigation system of water 

channels along the hillsides' (Ibid: 205). 

Some years later in his book The Rise of our East African Empire, 



76 

Lugard remarks on the incident in Kibwezi: 'they have no 

conception of the scope of the question. Here was I. wish- 

ing to take over a valuable tract of ground and to gain 

legal possession of the site on which I wish to build a 

fort ... The fact is that waste land in Africa is liter- 

ally no-man's land a neighbouring smallvillage headman 

has no more claim over it than you or V (Lugard 1893: 290). 

From these descriptions of the situation before the advent of 

the European concepts of land tenure, we get a tiny but im- 

portant'insight into the question. Unfortunately, there are 

few other descriptions of the situation in Ukamba as it ex- 

isted just before colonial penetration-and none so concrete 

and consequently any conclusions from it can only be tentative. 

However, if what Lugard describes is correct and there is no 

reason to doubt it, certain doubts may be raised concerning 

so-called traditional concepts of land tenure among the Akamba. 

The existence of large herds of cattle suggests some permanent 

rights or arrangements on grazing. Rather than being a no-man's 

land, then, it would seem that the 'weu' or uninhabited land 

was a communal entity, used for grazing their livestock. 

Secondly, the Kibwezi incident shows that whatever arrangements 

existed among the Kamba concerning the use of land and rights 

over it, the concept of individual exclusive right to a patch 

of land was alien to them. It is, therefore, quite probable 

that the 'kisesel concept of individually owned grazing land 

was considerably modified by the colonial legislation if not 

created as a reaction to it. Penwill (1951: 33) gives the 
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opinion that there was little need to think of exclusive 

ownership of grazing in pre-colonial times, because of the 

constant threat of the Masai. Perhaps, however, it had no- 

thing to do with the Masai, but simply that land was looked 

upon as basically a communal free good. 

Lugard's observation concerning the thickness of the 

population on the Kibwezi to Machakos route would seem to 

cast some doubt over the existence of large areas of unin- 

habited IweuI. An element which casts further doubt on this 

and on the 'traditional' description of land tenure among the 

Akamba, is the existence of a system of tenancy somewhat sim- 

ilar to what Kenyatta (1938: 34) describes among the Kikuyu, 

the system of tenants-at-will or lahoi'. Penwill (1951: 48) 

explains tenancy in an alleged situation of land abundance or 

IweuI as a result of the 'desire to stay among friends1rather 

than go off to distant 'weul. According to Lindblom (1920: 

165) 'those who have more fields than he thinks necessary at 

the moment usually hand over those that are superfluous 

temporarily to a friend or neighbour. ' This type of arrange- 

ment is probably what came to be described rather inaccurately 

as tenancy in later disputes concerning land, the disputes 

themselves generating the concept of tenancy. The existence of 

the custom, however, together with the observations of Lugard, 

casts further doubt on the nature of ng'undu, kisese and weu, 

and the relationships between them. The importance here of the 

conceptualization of 'weul as a no-man's land, fairly vast in 
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extent, is that it provided a justification for the appro- 

priation of large tracts of land used by Kamba herdsmen 

leading to far reaching changes in the environment which 

we shall examine more closely later. 

Trade and Slavery among the Akamba up to the Colonial Period 

The effects of long-distance trade on East Africa as a 

whole have already been discussed in Chapter 1, in particular, 

the relationship of the development of the Coastal areas with 

the backwardness of the Interior. While it can be argued that 

some of the principal items of trade such as ivory, gold, and 

rhinoceros horn were luxuries and therefore trade. in them 

could not produce underdevelopment, it is clear that the exch- 

ange of the same items from the coastal towns to Persia, Arabia 

and Europe, produced flourishing conditions at the coast but 

brought no comparable developments in the interior. Perhaps 

the most damaging effect of trade, however, was the feuding 

and raiding both within ethnic groups and between them, that 

went with it (Lamphear 1970: 98). 

The Kamba people were prominent in the long-distance trade 

with the Coast from at least the end of the eighteenth century, 

hence it is an important factor in understanding Kamba society 

at the moment of colonial contact. In fact, they were the most 

important trading people in the interior of what was to become 

the East African Protectorate. Throughout the nineteenth century, 
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East Africa was the world's leading supplier of ivory which 

was in great demand in Europe and North America. van Zwanenberg 

and King (1975: 173) maintain that the quantity of ivory avail- 

able as late as the 1890's was so great that it was reckoned it 

might well pay for the Mombasa-Kisumu railway. This. claim is 

probably exaggerated, but as a factor which influenced the 

decision to build the railway, it is not negligible. The rea- 

sons for the rise to prominence of the Kamba among East African 

peoples as traders and the prenetration of their caravans to 

the coastal areas is a subject of conjecture. Van Zwaenberg and 

King (1975: 152) suggest that it was food shortages in the drier 

parts, especially in Kitui, which gave rise to thqir prominence 

in this trade, initially with neighbouring peoples such as the 

Embu, Kikuyu and Meru. However, an examination of items of trade 

- ivory and slaves in the coastal direction, cloth, wire, beads 

and guns from the coast to the interior and salt, iron and 

cattle as part of internal trade - does not support this op- 

inion. Trade in food staples was minimal and only over short 

distances. Nor is it explained by the warrior and hunting abil- 

ities of the Kamba people, these latter being more likely a 

consequence of trade. The more likely reason for the flourish- 

ing of long-distance trade was a combination of demand for 

ivory and other foreign products, a growth in dependence on 

luxury items of exchange, -such as beads, wire and cloth, and 

the existence of an environment rich in wildlife. only ind- 

irectly did the growth of this trade affect agricultural pro- 
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duction. The formation of hunting parties and trading caravans 

of ever bigger proportions produced specialization and a mod- 

ification of the traditional division of labour and therefore 

a decrease in the manpower for the clearing of land and herding, 

the traditional tasks of men in Kamba society. The feuding and 

raiding that developed side by side with trade was also a'dis- 

ruptive influence as seemingly some groups resorted to living 

from raiding and from the tribute or 'hongo' they extracted 

from caravans passing through their territory. 

The question of the slave trade among the Akamba both 

domestic and long-distance is as tortured a question as the 

East African slave trade in general. Myths, exaggerations and 

falsehoods surround this question. It is attested by Dundas 

(1921: 264) and others that unlike the Baganda, the Kamba 

people had no institution of internal slavery. It. seems that 

men, women and children captured in raiding and warfare or 

bought at the Coast, were generally incorporated into the 

local society, although some were resold to caravans in return 

for cloth, guns, beads and wire (van Zwanenberg & King 1975: 

177). Lindblom (1920: 353) claims to have known one man per- 

sonally in 1911 who sold women to harems at the Coast. The same 

author from the evidence of European travellers in the first 

half of the nineteenth century to Ukamba, states that the slave 

trade carried on by the Akamba was 'probably comparatively 

insignificant' (Ibid: 352). The primary trade among them was 

that of ivory. Somba (1979: 34ff) himself an Mkamba, gives the 
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oral witness of his father on some details of the slave trade. 

His father's grandmother was taken into slavery but escaped 

during the famine of 1836 (Yua ya Ngovo). According to this 

witness, the trade resulted from the collusion of elders of 

the 'tribe' and Arab slavers and it flourished particularly in 

famine times. 

After the closing of the slave markets in Zanzibar in 

1873 and the banning of the movement of slave caravans to the 

Coast in 1876, the Arab and Swahili traders sought outlets in 

the interior and the Kamba and Nyika were among their customers 

(Van Zanenberg and King 1975: 178). Even earlier in the 1850's, 

the Kambas are reputed to have purchased some slaves at the 

Coast, both male and female, for cultivating their ground and 

looking after their herds (Krapf 1860: 357). Therefore, at 

least throughout the nineteenth century the trade in slaves was 

a two way one. 

When the Imperial British East Africa Company took over 

the administration of the mainland in 1888, one of their prin- 

cipal concerns, at least officially, was to suppress the rem- 

nants of the slave trade and supplant it with 'legitimate comm- 

erce'. As Lugard said: 'it is well to realise that it is for 

our advantage - and not alone at the dictates of duty - that 

we have undertaken responsibilities in East Africa. It is in 

order to foster growth of the trade of this country and to 

find an outlet for our manufactures and our surplus energy 

that our far-seeing statesmen and our commercial men advocate 
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colonial expansion' (Lugard 1893: 381). The exaggeration of 

the extent of the slave trade, however, by many of the I. B. E. A. 

officers was of great political import in gaining support at 

home. Lugard, in his two journeys to Machakos and Nairobi from 

the coast in 1889 - 90ý tells a very dramatic story of three 

children that he met as part of a slave caravan near Tsavo 

(Lugard 1893: 306). It is the only encounter with the trade 

that he records in his Diaries, but it is duly dramatized to 

impress the home audience. In the absence of long-distance 

slave trading to the Coast, Ainsworth, an I. B. E. A. official 

in Machakos, took up the so-called domestic slave problem 

among the Akamba and tried to secure the release of Masai and 

Kamba women who had been taken captive by the Kamba and become 

their wives (Munro 1975: 38). The concentration on rooting out 

the domestic trade by the I. B. E. A. officials was to make the 

point that although the slave trade to the coast was no more, 

there was still anti-slavery work to be done. 

Wolff (1974: 48) attributes the difference between the 

levels of development of Uganda and the East African Protect- 

orate to be due to the effects of the Arab slave trade rather 

than any specific characteristics of the various tribes or 

families. Curiously and contrary to his analysis, the more 

developed Uganda, had-been far more involved in the slave trade 

internally and externally. From what is known of the slave trade 

in Ukamba in the eighteenth and nineteenth centuries, whatever 

about earlier periods, one cannot attribute their economic , 
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backwardness to this trade. The overall effect of long-distance 

trade on the Kamba people is that it produced a new generation 

of prophets and medicine men (andu awe) who achieved a sig- 

nificant status because of their services to trade and through 

whom a centralizing influence had been taking place. Typical of 

these were Syokimau, a woman from Kitundu, Masaku from Mbooni 

and a number of others who figured as middlemen between the 

Swahili traders and the local people. 

Going with the growth in trade, were an increasing number 

of feuds between different sections of the Akamba and their 

neighbours the Mount Kenya peoples, the Galla and the Nyika. 

Lamphear (1970: 99) claims that there is sufficient historical 

evidence to show that outright conflict or war occurred between 

the Giriama Nyika and the Kamba on at least two occasions viz 

1837 and 1874. The killing of Kivoi in 1850 by the Mount 

Kenya peoples was also a result of trading hostilities. Thus, 

in the nineteenth century in Ukamba it would seem that it was 

ivory and other forms of trade rather than the slave trade 

specifically that impeded development. ' 

Economic Conditions in the late Nineteenth Century 

Despite the effects of trade, the quotations from Lugard 

quoted above suggest that at the close of the century there 

was reasonable prosperity in Ukamba. It seems also that a 

fairly large agricultural surplus was generated which was sold 

off to the ever-growing number of trading caravans in the 
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nineteenth century. Quite a variety of grains, fruits and 

legumes were produced at that time. Lugard mentions cassava, 

mapira (avocado pears), virombo (maize), tnahele (rice) bananas, 

kundi, sweet-potatoes, pojo, dhal, pumpkins, wimbi (finger 

millet), sugar cane and castor oil (Perham 1959: 141). Fowl 

and honey also existed in sufficient abundance to trade them 

with passing caravans - 

Ukamba being mostly intermediate between acacia savannah 

and the high potential agricultural land of the highlands, has 

probably never been prime area for trees and forests, hence 

also its vulnerability when excessive demand is placed upon its 

woods. Lugakd (1893: 279) commenting on the area in the region 

of Nzaui, which is most typical for the region says: ' 'firewood 

and timber is very scarce, and is brought from great distances 

by the natives, and sold in little bundles (presumably to the 

caravans). The goolah fig and the misanguti tree form the only 

shade. ' On the wooded vegetation in Southern Ukamba i. e. 

Kikumbuliu and Kibwezi, he notes in his Diaries the presence of 

euphorbia trees (mostly of the candleabria type), baobab, acacia 

and a 'spongy wooded tree useless for anything' which he calls 

elsewhere the 'hagal tree (Perham 1959: 130). Some thirty years 

later in 1910, Lindblom remarks 'large trees are seldom to be 

seen; only those of medium height and under acacia and mimosa 

are prominent - in drier areas sanseveera (this latter is an 

indigenous type of sisal) (Lindblom 1930: 25). Thus, the 

wooded vegetation of the area both in quantity and kind varied 
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little over those years and bears a close resemblance to that 

of today. 

The Occurrence of Drought and Famine in Ukamba 

The situation of abundance of food supply described above 

in the early 1890's was frequently interrupted by drought and 

famine. The frequency of the occurrence of famines is indicated 

by the usage of the names of famines to measure the elapse of 

time. Lindblom (1920: 33) tried to list in 1911 the famines of 

the nineteenth century recorded in oral tradition. His resear- 

ches showed that there were some eight famines going back to 

that of the 1830's called Yua ya kuthikila mbua i. e. famine 

of those who followed the rain, so named because a large number 

of Akamba are thought to have moved to the Coast to seek food 

and remained permanently in the neighbourhood of Rabai. Lindblom 

could date only two of them with any accuracy, yua ya ndata 

(famine of the star) which he suggests accompanied the appear- 

ance of a comet in 1888 and yua ya mavunga (rice famine) which 

occurred in 1898 - 1899. Munro (1975: 22ff) identifies six fam- 

ines in the nineteenth century and attempted to date them with 

the aid of historical records of travellers such as Krapf. 

Somba (1979: 56) gives yet another listing of seven famines 

with another set of dates. Not much significance can be attached 

to the dating nor to the number of famines but what they so 

demonstrate is that drought and famine did occur in the area 
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intermittently through the last century. One of the famines, 

Yua ya Ngovo has associations with the slave trade, ngove com- 

ing from 'otha' to bind; according to tradition the weaker and 

hungry ones were bound and sold into slavery (Lindblom 1920: 

339 & Somba 1979: 35). 

Sen (1980: 613) has made an analysis of some famines sug- 

gesting that 'the food-availability-declinel approach is in- 

adequate as an explanation since historically, famines have 

occurred where there was no, or relatively little, food avail- 

ability decline. He suggests that famines be looked at from 

the point of view of entitlements, that is, what keeps one 

from hunger is not the food supply but one's ability to est- 

ablish command over food through the systems of entitlement in 

operation. This is very valuable for understanding famines 

within the system of the capitalist world economy, where com- 

modity production is predominant. Thdrefore, it would apply 

for many of the famines of the twentieth century in Kenya when 

Kenya was integrated into the world economy. However, for the 

nineteenth century in East Africa, with only very weak markets 

and that principally in luxury goods, a regional food availab- 

ility decline was the principal cause of famine. Migration in- 

to neighbouring territories e. g. Kikuyuland and the Coast, 

where food was more abundant was frequently the solution that 

suggested itself. This is thought to have been the explanation 

of settlements of Kambas at Rabai, Taveta, the Pare Mountains, 

the Usambara Mountains and the Usagara area of Northern Tanzania. 
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Lamphear (1970: 83), however, endeavours to show that these 

Kamba settlements were more likely due to trading activities. 

His principal evidence is from the unpublished journals of 

Krapf, which attest to the existence of the Rabai Kamba com- 

munity before the famine of 1836. Also, he maintains that the 

trekking of large distances in famine times is an unlikely 

event. In addition to Lamphear's arguments there is the more 

important question raised above, concerning the mode of prod- 

uction. Since most foodstuffs were raised for subsistence 

rather than the market, the surplus was unlikely to be able 

to sustain large extra numbers over a prolonged period. 

Famines are not 'natural' phenomena, not only for the 

reasons that Sen has pointed out, but also for the reasons that 

the ecological condition that makes drought more likely, is 

historically created and the ability to cope with it when it 

occurs is a function of the level of poverty and technical de- 

velopment. There are some indications of an historical shift in 

the drought/famine cycles which suggests the importance of these 

factors in the development of Ukamba. Between 1894 and 1972, 

forty one out of the seventy nine March-May rainy seasons i. e. 

52%, have had a rainfall of less than 411mm (MIDP 1977: 6). This 

latter figure is the average rainfall over the years in quest- 

ion and also happens to be just about the amount estimated ne- 

cessary for a reasonable harvest of crops such as maize and 

beans, which have increasingly replaced the more drought 

resistant crop, millet. Over the years 1904 - 1962, O'Leary 
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(1980: 319) has recorded nine separate famines in the KitUi 

section of Ukamba, some extending for periods of two years. 

The 1940's decade was particularly bad, with three separate 

famines occurring. Thus, due to historical developments in this 

century, such as changes in land tenure, changes in crops, dem- 

ographic, economic, and social changes, there is some evidence 

that the drought/famine pattern has deteriorated. 

The Colonial Period and Ukamba 

The effects of the colonial arrangement, peculiar to Kenya 

and a few other African colonies, such as South Africa, Southern 

Rhodesia and Algeria, namely of colonization through the inter- 

mediary of white settler farmers, were outlined in Chapter 1. 

In Ukamba, the appropriation of land, labour and capital, took 

its own peculiar form to a great extent determined by the ec- 

ology of the region. 

our attention will be limited to a consideration of Mach- 

akos District of Ukamba, which has been the location of the 

study of the energy consumption patterns which forms the cen- 

tral concern of this work'. The total area of Machakos District 

is 1.41 million hectares, of which it is estimated, one million 

hectares are farm land. Only 10% of this land is high potent- 

ial agricultural land. Some 22% of the farm land was approp- 

riated for settler farming, mainly in the high potential area, 

in the North of the District, and the medium potential area, 
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for grazing, bordering the Uganda Railway (MIDP 1977: 8). 

Among the principal land losses to the Akamba were: one third 

of the Kikumbuliu region between 1906 and 1909 for sisal grow- 
ing: the Mua Hills region for fruit growing in the same period; 
in 1910 some 3,000 acres in Ngelani, near Machakos and Matwoyi 

River and Donyo Sabuk in 1912 for coffee farming (Tignor 1976: 

39). Compared with land losses among the Kikuyu and Masai to 

European settlers and concessions, the Kamba losses were mild. 

Consequently, although'the land of Ukambani had a much smaller 

proportion of high potential land than the Kikuyu, the crisis 

of landlessness and squatterdom came much later among the Akamba. 

During the 1890's, the Akamba resisted the establishment 

of a 'protectorate' over them. Punitive expeditions to 'pacify' 

the people were numerous. Between 1894 and 1897, some seven 

different expeditions were organised to quell opposition in 

various corners of the District (Tignor 1976: 20). More con- 

cretely, the resistance came because of the acquisition of land 

for stockades and forts, the buying or stealing at times of food 

and the refusal on the part of the IBEA caravans to pay 'hongol 

or tribute for passage through tribal lands (Lugard 1893: 325 & 

341). In these different experiences, the Kamba, Kikuyu and 

Masai perceived a threat to their sovereignty. In regard to 

the Kamba, their eventual pacification was greatly facilitated 

by the extremely long drought period from 1897 to 1899 - 
Yua ya Muvunga, when for five seasons there was practically 

no rainfall. Lindblom (1920: 351) quotes an estimate of deaths, 
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without giving the source, during this famine amounting to 

50% of the Kamba 'tribe'. It is difficult to know what sig- 

nificance can be attached to this figure in the absence of 

conflicting or corroborating evidence. However, by the very 

length of its duration, its severity is beyond doubt. It 

was also the first famine in recent times in which 'aid' 

by missionaries and Government officials was widely used. 

As well as its humanitarian aspect, the provision of aid 

also had a political dimension in that it facilitated the 

colonizing process and the definitive establishment of the 

East African Protectorate. 

Side by side with alienation went the necessity for the 

colonial administration and later the settler and plantation 

farmers to have an abundant supply of African labour. The 

creation of this labour force necessitated the breaking 

down of the traditional society and its organization of res- 

ources. The introduction of the Hut Tax (1901) and Poll Tax 

(1903) were essentially measures geared to the creation of 

a labour force and only secondarily as a means to generate 

finances to make the colony self-sufficient. Taxation was 

increased in 1906 from one Rupee to three, which intensified 

the pressure oh people to engage in wage labour, or to inc- 

rease their agricultural production. The latter was, from 

the point of view of the Fambas, the preferred choice as 

long as it was possible. The punitive expeditions of the 

1890's and early 1900's, proved that native military opp- 
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osition was little match for colonial military force-largely 

Sudanese and Swahili soldiers trained by the British in 

Zanzibar. Therefore, resistance to land appropriation and 

taxation took another form, that of a religio-mystical 

nature, in particular, the spirit possession dances 'kilumil 

were used in this way. Lindblom (1920: 231) describes the 

kilumi dances as those whose object was the exorcism of 

spirits (aimu) from the possessed: it was danced mainly by 

medicine men and elderly women and a few elders (atumia). 

In 1911, however, Siotune, a widow, and a man called Kiamba, 

began a movement that used these traditional dances to exp- 

ress their displeasure at the taxes and the appropriation of 

their land and the general disruption of Kamba society (Tignor 

1976: 333). In other parts of the region around this time, 

similar, prophetic-like movements sprang up, such as the Kitombo 

ngoma, or dance, in the late 1890's and the kyesu and Ngai 

ngomas in the 1900's. Munro (1976: 117) maintains that these 

dance-exorcism movements must be understood as a type of cou- 

nter mobilization, providing the people with the leadership, 

structure and ideology to resist colonial mobilization of 

their resources of land, labour and capital. This seems an 

accurate assessment of these events. However, it can hardly be 

substantiated that it took this form because the Kamba believed 

in divine retribution rather than military resistance, as' 

Munro states. It would rather seem that the military strength 

of the early punitive expeditions and the social disarray 
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caused by the putting in place of the new structures had 

rendered earlier Kamba military opposition no longer a real- 

istic alternative and the spirit dances were a form on non- 

violent resistance to the oppressive system. The administr- 

ation reacted to the new form of opposition by banning 

Siotune, Kiamba and Muthui wa Ndani to the Coast and the 

semi-detention of eleven other spirit mediums in Machakos. 

The few individuals and incidents that are recorded and well 

known are, however, only a part of what was seemingly a gen- 

eralized movement from the establishment of the East African 

Protectorate in 1895 to final banning in 1911 of such manif- 

estations. The detention of the leaders apparently, at least 

temporarily, put an end to this form of resistance. 

The recruitment of Akamba men into the labour force for 

settler farms and public works was much less successful than 

among the Kikuyu and Meru. There are many factors to explain 

this, such as the amount of land appropriated from them, the 

population density and growth and their number of livestoqk. 

From the official records of the District, as quoted by Munro 

(1976: 81) there was little difference between the number of 

Akamba working outside the District in 1896 (1350) and 1922 

(1532). However, most of the labour on European farms crea- 

ted between those dates within the District were Akamba. 

Nevertheless, their reluctance to go into wage labour out- 

side the District earned them the reputation among colonial 

officials of being 'extremely lazy and indolent' (Ibid)_ 
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Their herds of cattle, sheep and goats acted as a bulwark 

for the Akamba against going into wage labour, as taxation 

demands and other cash requirements were met by livestock 

and other cash crop sales. 

The military prowess of the Akamba was appealed to in 

recruitment for the Carrier Corps in World War One. The 

effort met with success, some 4,900 being recruited in the 

last year of the war alone (Munro 1975: 91). However, apart 

from the deaths (estimated at about 3,000 Akamba), the cond- 

itions of service had only alienated the Kamba further against 

wage labour. After the war, a major push was embarked upon to 

mobilize and 'recruit' a labour force. ' The principal measures 

adopted to augment it were: Resident Natives Ordinance of 1918 

allowing no other payment than labour in return for squatting 

rights: Natives Registration Ordinance of 1915 and implemented 

in 1919, obliging every adult to carry a Pass card: the Northey 

Circulars of 1919 & 1920, giving administative officers, chiefs 

and headmen the responsibility to 'recruit' labour for Euro- 

pean farms. Together with the increases in taxation and the 

decrease in wages and in prices for cash crops in 1921 in res- 

LDonse to the world-wide recession of that year, a renewal of 

prophetic-religious resistance took place in Machakos District. 

The leader of this resistance effortwas Ndonyewa Kauti from 

Lower Kilungu. He gave a millenarian vision to the people of 

an abundance of food and water, no taxes and no Europeans on 

the land. He is alleged to have claimed that he would oust the 
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Government and to have advocated the cessation of tax payment 

(Somba 1979: 18). His prophetic message had widespread appeal 

throughout the District. He was detained and eventually exiled 

in Siyu at the Coast in December 1922. With his removal, yet 

another attempt at mobilization of the people had failed as 

apparently the whole strength of the movement rested on one 

charismatic figure. 

The demographic history of the Akamba for the first half 

of the twentieth century is difficult to outline with any acc- 

uracy, although it is very important for an understanding of 

development within the region. It is especially important for 

understanding what contribution it made to the erosion phen- 

omenon which we shall investigate presently and the contempor- 

ary fuelwood problem. Leys (1924) maintained that in the first 

twenty years of the twentieth century, there was an overall 

decrease in the population of Kenya, due to famines at the 

beginning of the century and again in 1908 and 1918, the 

change in conditions with colonial rule and the losses in the 

First World War, estimated at 46,000, approximately. Estimates 

made from tax returns in Machakos District, however, suggest 

that there was a slight increase in population over those years. 

The first official census was made in 1948 and others followed 

in 1962,1969 and 1979; so for the years before 1948 we are 

dependent upon estimates made from tax returns. The following 

table gives the demographic picture of the region over the 

last sixty years: 
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Year Population Rate of Increas Source 
per annum 

1918 138,400 Machakos District Records 
2,6 

1939 241,800 Machakos District Records 
4.2. 

1948 350,345 African Population of Kenya 
Colony and Protectorate 1950 

3.1 
1962 540,948 Kenya Population Census 1962 

3.9 
1969 707,214 Kenya Population Census 1969 

3.8 
1979 1,022,522 Kenya Statistical Abstract 

1981 

The wide fluctuations in the rate of increase of popul- 

ation casts some doubt over the accuracy of the estimated fig- 

ures but even as approximations to the demogaphic developments 

they show a dramatic rise with serious repercussions for land 

use. 

During the 1920's and 1930's, the effects of land restrict- 

ion, population increase, taxation and 'recruiting' measures 

were manifested in the increase of wage labourers from the 

District. From Tignor's (1976: 178) calculations, by 1927 there 

were 9386 Kambas who had registered for wage employment, 6,805 

within the District and 2581 outside the District. The dimin- 

ution of their herds and therefore the disappearance of the 

traditional insurance policy against debt and disaster, further 

contributed to accelerating the move to wage labour. 

The problem of erosion of the land made its appearance 

some time early in the 19201s. Munro (1976: 206) quotes the 
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District Commissioner in 1927 reporting the poor conditions 

of the Machakos reserves as saying: 'what had formerly been 

good pasture land was now only tracts of bare soil. ' The 

question of soil erosion- its genesis, development and causes- 

is intimately linked with the wood energy problem of later 

times and so is of special interest in this study. The problem 

grew progressively worse until in 1935 the colonial administr- 

ation set up the Machakos Reconditioning Committee to take the 

matter in hand. 

Land erosion arose from a constellation of factors: the 

ecology of the area, the demographic developments, the colonial 

land policy and taxation policies. All of these factors led to 

a more extensive and intensive use of agricultural and grazing 

land, much of it not of high quality. Steep slopes and land 

near river banks were cultivated and there was little leeway 

for rotation or letting land fallow. Holdings were fragmented, 

landlessness pushed people to cultivate areas that would other- 

wise not be used and the soil became exhausted from continual 

use. The phenomenon was interpreted by the, colonial administra- 

tion, however, asýdue to the native form of agriculture called 

'mangalatal or slash and burn (African Land Development in Kenya 

1962: 20). A Reconditioning Committee set up by the Government, 

made out plans for benching according to contours, planting of 

napier grass on benches and around boundaries and the building 

of dams as the solutions to the problem. The political - 

economic dimensions of the erosion problem were ignored in the 
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analysis and proferred solutions. Odinga (1967: 106) grasps 

well this lacuna when he sums up the reconditioning programme 

as follows: ' government policy was not to extend African 

Land holdings, but to devise new systems of land usage and 

control to make more productive the land on which Africans 

were already overcrowded. ' He also identifies the land tenure 

system as the central cause of the problem, which is further 

aggravated by expanding population, and asserts that no sol- 

ution would be possible without addressing the land tenure 

problem. 

There is a parallel between the causes of the Sahelian 

food crisis in the 1970's and the erosion crisis of Ukamba in 

the 1930's. It is that the so-called subsistence areas of the 

peripheral countries had been undertaking to produce a larger 

and larger food surplus on land which had been unimproved by 

technology with subsequent erosion. In the particular cir- 

cumstances of the colonial project in Kenya, the form which the 

over-exploitation of land took was the reduction of amount of 

land for subsistence and the over-working of this latter to cope 

with the increasing taxes and food demands. The land excised 

from use by the native population was used principally for the 

production of the cash crops, tea, coffee and sisal, with some 

large scale mixed farming. 

The recommendation of the Bowring Committee in 1922, that 

Kenyan settler farmers should develop ' an export trade in 

some easily produced local bulk commodity for which there was 
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a steady and virtually unlimited demand in the markets of the 

world' (Wrigley 1965: 235) was an unfortunate one for African 

peasants producing maize for the market, because maize was the 

crop chosen for fulfilling these conditions. Making settler 

grown maize competitive on the world market, ldd, 'It6ý)thdý, mon- 

opolization of the entire maize marketing operation by the 

Kenya Farmers Association, an organ of the settler farmers. By 

the system of ' scaling according to quality' and the removal 

of all maize transactions from the free market, an internal 

monopoly at a price favourable to settler producers was secured 

and its competitivity in the world market was improved. In 

effect this meant a massive transfer of capital in the only 

cash crop. that African farmers were allowed to grow, Throughout 

the 19301s, African produced maize amounted to more than 50% of 

all maize produced but they received little more than half the 

price that settler produced maize fetched (Wrigley 1965: 252). 

Thus, the terms of trade of the African peasantry producing 

maize for the market had been seriously disimproved by settler 

concentration on this crop. As a consequence, more intense pro- 

duction and movement to soils unsuited to it, brought in its 

trail soil exhaustion and inevitable erosion precisely in the 

years following the Bowring recommendations. It can hardly be 

gainsaid that the phenomenon of soil degradation and erosion 

in Ukamba was a landscape manifestation of the socio- 

economic system. 

Associated with the question of erosion was the allegation 

that over-stocking by Akamb-a herdsmen in addition to the policy 
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of 'mangalatal was its cause. Subsequently, as a solution to 

erosion de-stocking was enforced. The question of erosion 

from over-stocking is further complicated by the fact that 

after the economic depression of 1928 - 1930, when the price 

of maize fell by 50%, Kenya settlers turned massively to 

livestock farming. In accordance with this new agricultural 

policy, a Rhodesian meat company called Liebig, was invited 

to Kenya to set up a meat factory to process meat for export. 

The factory was set up at Athi River on the border of Kamba 

territory in 1937 and they were given a guarantee of 3,000 

cattle per month. In 1938, crisis loomed over the factory, they 

were receiving only 1,000 cattle per month and its close-down 

was threatened. One of the measures envisaged to solve this 

crisis was the forced reduction of Kamba and Masai herds which, 

according to the settlers and administration, would simultan- 

eously solve the problem of overstocking and supply to the 

factory. In May 1938, at three different auction sales in 

Machakos, Sultan Hamud and Campi ya Ndege, some 22,000 cattle 

were sold at an average price of 16 KShs each, one half to a 

quarter of the current market price (Munro 1975: 227). Some 

7,000 were bought by Liebig, while settlers availing of low 

prices, purchased some 9,000 head. 

Widespread resistance to the de-stocking measures soon 

followed. The leaders of this resistance were Isaac Mwalonzi, 

Samuel Muindi (later named Muindi Mbingu), Elijah Kavulu and 

Simon Kioko, from the Northern Division of Machakos District. 
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In July 1938, the District Commissioner seized 2,500 cattle in 

Northern Iveti because of the people's refusal to destock. As 

a response, some 2,000 Akamba marched to Nairobi, the seat of 

power and camped at Kariokor until their cattle were returned. 

The outcome of their action was the abandonment of the de- 

stocking programme. Their leader, however, Samuel Muindi, was 

deported to Lamu for nine years. Subsequent to this, the peo- 

ple organized themselves into a movement called the Ukamba 

Members Association (UMA) to protest the arrest of their 

leader and to protect native rights on land and livestock. 

It was akin to the Kikuyu Central Association, that is, a 

rural based movement of middle peasants who in addition to 

farming were involved in trading and retailing. 

Tignor (1976: 340) asserts that the allegations of over- 

stocking not to mind the connection between overgrazing and 

erosion was never established. Munro (1975: 217) further tries 

to 
show from the estimated livestock figures given in the 

Machakos District Annual Reports, that over-stocking was not 

the problem. Between 1926 and 1938, these figures show only a 

1.2% per annum increase from 270,000 to 307,000 head. What 

Tignor and Munro neglect, however-, is that over-stocking is a 

function of the historical improvement or deterioration of land 

and given the deterioration in this case, it could be argued that 

it was over-stocked. The significance of the de-stocking controv- 

ersy, in relation to this study, is that it illustrates the envi- 

ronmental deterioration due to the increasing strain put on the 

land by marginalized people. It is an indicator of the pro- 
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cess of underdevelopment. 

The war years (1939 - 1945) were years of opportunity and 

boom for the settler community as seen in Chapter 1. Their 

particular 'war effort', in the absence of any war to fight 

on local terrain, was the supply of meat and grain to the 

forces,, at prices in excess of those of the world market. 

Instead of the abandoned scheme of compulsory destocking, 

quotas from each District for African farmers were established 

as part of their contribution to the 'war effort'. In regard 

to maize, Spencer (1980: 17) has shown how over the war years 

through the mechanism of control by the Kenya Farmers Associa- 

tion, African producers had to sell their maize at prices app- 

roximately 50% of those of settler farmers. It was a time, in 

general, of intensifying the pre-war policies on livestock and 

maize in favour of the settler community. 

During the war years, the reconditioning scheme was set 

aside but de-stocking continued under a new form. In 1946, 

the Philip Mitchell 4 Report outlined a ten year development 

plan for African Agriculture. It proposed a two-pronged stra- 

tegy for the regeneration of Machakos and Kitui. On the one 

hand there was to be terracing, building of dams, demarcating 

of boundaries and grass planting, on the other hand the Sou- 

thern Area called Makueni, infested by the tsetse fly, would 

be cleared and the landless and-excess population would be 

moved there. A few subsidiary schemes were also undertaken 

such as the Makavete one square mile demonstration project, 

4 Philip Mitchell was the Governor of Kenya from 1944 to 1952. 
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the Yatta furrow irrigation project and the reforestation of 

hilltops (African Land Development in Kenya 1962: 16 - 52). 

The colonial Government claimed that the scheme was very suc- 

cessful. Huxley (1960: 200) who visited the area at this time, 

maintained that an area (Machakos) which was from the 1930's 

until 1950 permanently on famine relief before the harvest 

was now exporting maize. She also quotes an agricultural officer 

who claimed that 'the truth has dawned that land is not so much 

overpopulated except in certain places as under-used. ' Even 

though these claims are exaggerated, the technical measures 

certainly had their effect in greatly reducing Kamba resist- 

ance for the remaining years of colonial rule. Although a few 

Kambas did join the movement of armed resistance in the 19501s, 

there was not a large Kamba participation. However, there are 

many reasons why the resistance of the 1950's was led mainly 

by the Kikuyu, among which are the extent of landlessness and 

squatterdom among them; the nature of the terrain - the forests 

giving cover for guerilla action - and lastly the extent of 

impoverization. 

A key element in understanding the contemporary rural 

energy issue is the social differentiation and stratification 

that took place in the colonial era. The most important diff- 

erentiation was between settler and African, as much of the 

resources of land and capital were appropriated by the former. 

Stratification, however, also developed within the African sec- 

tor. Among the Akamba, as indeed among other groups, the first 
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generation of 'educated' people such as chiefs, mission elders 

and administrative helpers, formed a kind of elite among the 

African population. Many of this stratum used draft oxen for 

cultivation before the First World War. Tignor (1976: 60) 

gives some examples of where corruption and usurping of land 

by these chiefs was practised but it was a well known method 

by which many people expanded their land holdings and wealth 

in that period. Once the process of private appropriation of 

land was set in motion by the Order in Council of 1901, 'educ- 

ation' was a decided advantage in laying claims to 'weu' and 

'kisesel. Early resistance did not come from this stratum of 

chiefs, teachers and clerks, but from the landless and uned- 

ucated such as Siotune (1911) and Ndonye wa Kauti (1921). 

Unlike earlier forms of resistance, that of the 1930's 

against de-stocking together with the leadership in the Ukamba 

Members Association came from educated circles. The leaders: 

Samuel Muindi, Elijah Kavulu, Isaac Mwalonzi and Simon Kioko 

all had had primary education. After primary education, Muindi 

went into the police, Kavulu into the railways as a clerk, 

Kioko became a Salvation Army Officer and Mwalonzi a teacher 

(Tignor 1976: 347). By the time of the 1930's all except Kioko 

had resettled in Machakos, as 'wealthy stock owners' (Ibid). 

Therefore, the basic interests being served by the political 

movements of the 1930's and subsequent decades were those of 

the richer stratum, although as with the Kikuyu Central Assoc- 

iation, they identified with the interests of the landless and 
impoverished and vice-versa. The Kambas who participated in 
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the military dimension of the MauMau rebellion, were of the 

same stratum, mainly ex-servicemen-who, through savings during 

the war, had acquired land and often small shops and businesses. 

As the armed resistance to colonial control proceeded an 

East African Royal Commission met (from 1953 to 1955) to see 

ways in which the land could be made more productive and the 

pressure on the land eased. Their solution for the pressure on 

the land was in 'development', increasing the output from the 

land by a modernization of agricultural technique and of the 

system of land tenure. Their analysis of the problem was that 

the system of land tenure restricting certain areas to certain 

tribes went counter to maximum productive use of the land 

(Macmillan 1976: 550). Therefore, they suggested that a 'policy 

concerning the tenure and disposition of land should aim at the 

individualization of land ownership, and at a degree of mobility 

in the transfer and disposition of land which, without ignoring 

existing property rights, will enable access to land for 

its economic use' (East Africa Commission Report p. 49). The 

Report of the Commission was followed up by a Conference in 

Arusha in 1956, which proposed a scheme for the consolidation 

and individual registration of land. The subsequent registration 

schemes continuing to the present time set in motion a new wave 

of more intensive production and more acute differentiation in 

rural Kamba society. 
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Post- Independence in Ukamba 

Industrialization, which has so strongly characterized the 

post-independence period of Kenyan history, has been located 

in urban areas outside Machakos District. Only three promin- 

ant industries are located within the District: Portland Cement 

and the Kenya Meat Factory in Athi River and the Mua Hills Fruit 

Company near Machakos town. However, the industrialization pro- 

cess has had a profound effect on the area in terms of migrat- 

ion from it to the urban centres of Nairobi and Mombasa. Bet- 

ween 1962 and 1969, the Kamba population of Nairobi increased 

by 130% from 23,864 to 60,716-and of Mombasa by 75% from 16,767 

to 29,354 (Kenya Population Census 1962 & 1969). At one level 

this represents the increased proletarianization over those 

and subsequent years as well as a deterioration in urban- 

rural terms of trade. On the other hand it was a response to 

the increase in industrialization and its need for labour. In 

order to gauge the effect of this migration on the society and 

environment of Machakos, it must be remembered that it is semi- 

proletarianized labour, that is, wages are pitched at a level 

sufficient to provide the subsistence of the labourer alone 

during his years of active work. What it takes to sustain hirT 

in his years after active employment as also to sustain his 

family has to be provided by the subsistence rural sector of 

society without any contribution by the modern industrial 

sector. Therefore, for the case of manual workers, namely the 



106 

majority, who migrate there is still a large measure of dep- 

endency on the rural subsistence sector. This sector must 

still provide food and energy requirements for a labourer's 

family during his employment years and thereafter for himself 

in addition. Thus, through semi-proletarianized labour, the 

rural subsistence and peasant farming areas through the wage 

system have their surplus 'invisibly' transferred to the mod- 

ern sector and the metropole. 

In order to reduce pressure on traditional Akamba 

lands, more people were settled by Central Government in the 

Southern Division of Machakos District, formerly a tetze fly 

hazard area, and in the Shimba Hills, Kwale District in the 

Coast Province. Between 1962 and 1969 some 12,000 people moved 

to the latter area. Unlike the migration to the cities, this 

movement to the Coast was of entire families and thus repres- 

ented a real decrease in pressure on land even though only a 

small one by comparison with the population increase. 

Within the District itself, the process of individual- 

ization of land and the intensification of agricultural'prod- 

uction were accelerated. Thus, the recommendations of the East 

African Royal Commission (1953-1955) were implemented through 

a combination of consolidation and registration of land schemes. 

On the intensification of agricultural production, the most 

significant development has been the sponsoring of a Machakos 

Integrated Development Programme in 1975 by the EEC. This scheme 

is aimed at a regeneration of the rural areas through a series 
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of interconnected schemes for improving the land base, in- 

creasing the productivity of labour employed in agriculture 

and improvements in crop strains and in water conservation. 

There are many other elements,, however, that form part of the 

scheme such as the building of granaries, afforestation, 

experimentation with drought resistant crops and technical 

training. Apparently aware that all modernization programmes 

for rural areas of the Third World have resulted in greater 

inequality rather than less, the Machakos Integrated Development 

Programme aimed specifically at promoting 'income distribution 

and employment generation' (MIDP: 2-3). Some of the means that 

it envisaged would further income distribution were: more equi- 

table extension advice, farmer training input supply, marketing 

facilities and credit availability. The scheme, however, is 

presented as a semi-technical one, requiring no adjustment in 

socio-economic relations. Although it is too early to evaluate 

the effects of this programme, there are signs that it is al- 

ready in fact giving further advantage to the slightly more 

advantaged peasant farmers. For example, it is only the more 

affluent farmers who are capable of purchasing the 'machakos 

plough', which is one of the innovations introduced by the 

MIDP. 

The MIDP is only one of a number of aid programmes in 

Kenya, sponsored by major Western countries in the 1970's. The 

development of Turkana District is jointly sponsored by USAID, 

NORAID, FAO and the EEC. The development of the rangelands of 
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Kenya is a Canadian (CIDA) project. Large projects in Isiolo, 

West Pokot and Baringo are sponsored respectively by British, 

Dutch and the U, S, A, cum World Bank. Therefore, -in contrast 

with the colonial period when Britain through the colonial 

Government had to take responsibility for the regeneration 

of crisis areas, there is now a developing corporate resp- 

onsibility on behalf of West European and North American 

countries. Yet despite these different development programmest 

the production for the market of Kenya's principal crop, maize, 

decreased by half, between 1973 and 1980 (Statistical Abstract 

1981: 102). 

The integrated rural development programmes of the 1970's 

have ushered in a new stage of dependency in that the problems 

partially caused by economic dependency are now subjected to 

solutions administered by the countries largely responsible for 

them. One of the most serious effects of this phase, as pointed 

out by some Kenyan commentators (Independent Kenya 1982: 83) is 

that the habit of ingrained dependence leads to mistrust of the 

peoples' capacities to rule themselves. It is also alleged that 

these programmes are a tactic designed to marginally improve the 

lives of rural populations and to increase the production of 

primary commodities by peasants, in order to forestall social 

unrest (Ibid: 82). Rather, however, than there being some kind 

of plot, which is unlikely, the MIDP'and its likes are more 

than likely genuinely construed to improve the well-being of 

rural dwellers and to offset urban migration, but in so doing 
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they defuse social unrest without having to address the gross 

social inequities that permeate the society. 

On the level of local political organization in Ukamba, 

the same structural arrangement that characterized the colonial 

period still persists. That is, local government is administered 

by a District Commissioner and a number of District Officers 

appointed by Central Government, their principal function being 

to convey orders and decisions from Central Government. The ab- 

olition of this system promised in the KANU Mauifesto for Indep- 

endence to be replaced by a more decentralized system of self- 

government has not taken place. Thus local self-reliance in 

tackling the social, economic and political problems of the 

area is thwarted in favour of administered solutions from cen- 

tral government and. international institutions. 

Conclusion 

Trade and slavery were by and large disruptive influences 

in Kamba society in the nineteenth century. With their growth a 

centralizing effect was manifesting itself but decentralized 

structures still survived into the colonial era, with little 

differentiation of wealth between individuals. A reasonable 

degree of prosperity seemingly prevailed outside the periods 

of severe famine. Control by British colonial power was est- 

ablished over the Akamba in the late nineteenth century, but 

not without a struggle and opposition which was sustained 
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throughout the colonial period. The process of underdevelopment 

that was ushered in by the colonial era had particularly dra- 

matic effects in Machakos District. Its most concrete and 

severe manifestation was the erosion crisis. Through a combin- 

ation of loss of land and poor market terms for their agricul- 

tural products the natural resources were overworked so that 

it was no longer able to sustain the increasing population and 

the subsistence economy collapsed. The early efforts to prise 

people out of the countryside to form a wage labour force gave 

way to a situation where wage labour became preferable to the 

subsistence experience of poverty. Modernization efforts from 

the 1940's to the present, have alleviated the situation some- 

what but they have also fostered polarization. one of the most 

important and persistant aspects of underdevelopment is: the 

psychological dimension of dependency which was created by 

removal of control further and further from the people over 

their lives and destiny. This is the political-economic 

background to the contemporary energy situation in Ukamba. 



CHAPTER 

THE ANATOMY OF A RURAL COMMUNITY - KAUMONI 



ill 

t, T-T A T3 rTIm DI 

THE ANATOMY OF A RURAL COMMUNITY - KAUMONI 

Introduction and Objective of Chapter 

The objective of this Chapter is to concretize as much as 

possible in an organic way the situation and process of under- 

development and to give a living context to the energy pattern. 

Due to the nature of the case, descriptions of the broad his- 

torical processes of underdevelopment are generalizations co- 

vering large time spans, geographical areas and diversities 

of situation. In a largely mechanistic culture, the result 

of this is that historical processes are thought to have their 

own mechanical 'laws of motion. ' We attempt here through a 

mixture of data, interviews and observations of institutions 

such as schools, markets, crafts a: nd organizations to dispel 

such a mechanistic interpretation and to show how, through the 

interaction between people, the environment and institutions, 

certain interests are being promoted while others are obstruc- 

ted. The accumulation of these interactions guided by certain 

basic and dominant'values produces a situation with fairly 

definable characteristics. The desirability of developing this 

dimension as a socio-economic context of the energy study and 

as complementary to the general analysis of underdevelopment 

given in Chapters 1 and 2 arose from the observations of the 
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first of three phases of the energy survey carried out in 

June, 1980. In particular, the diversity between the socio-econ- 

omic situations of householders suggested that rural peasant 

society was not a monolithic entity that warranted further 

investigation. 

Method 

Since the primary aim of this Chapter is to provide an 

energy context, it does not purport to be a strict anthropolog- 

ical or sociological analysis or to employ the methods associat- 

ed with such analyses. Therefore, the primary criterion in coll- 

ecting data was their relevance to the energy pattern. From a 

preliminary analysis of the energy data collected in the first 

phase of the survey, it was apparent that there were consider- 

able contrasts in energy consumption and that these were rel- 

ated in some way to economic status. With this in mind, the 

people interviewed and the selection of them given to flesh 

out this Chapter were not chosen at random but so as to 

represent a cross-section of the wealth categories identified. 

The method used in the recording of interviews was to record 

in the form of written notes the substance of interviews 

thereafter written up in greater detail. What is given in this 

Chapter is a summary of relevant data furnished in these inter- 

views. For ascertaining information on land, livestock and other 

market prices a method of discrete questioning was used. 
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Physical Features of Kaumoni 

Kaumoni sub-location (cf. Map 3) is situated approximately 

forty five miles South East of the town of Machakos, on the 

Eastern slopes of the Central Highlands. It is a sub-location 

of Okia location in Western Division of Machakos District. A 

good part of the location lies between Kitondu Forest to the 

West and Nthangu Forest to the East. Where the Muiu river 

crosses the main Machakos-Kilala road forms the Northern 

boundary. Finally, in the South, the Kaiti River and its 

tributary the Kaatine form the Southern boundary. The dwel- 

lings and land holdings reach up to the hillslopes on the 

East and West. Both Kitondu and Nthangu Forests are in fact 

reserved hill-top areas, the former planted and the latter 

designated as 'thicket' in the ordinance survey maps. 

Okia, the headquarters of the location has had rainfall 

recorded since approximately 1935, its average over the first 

twenty five years recorded being 1038mm per annum (African 

Land Development in Kenya 1962: 295). Between 1977 and 1980 

inclusive, the average rainfall as recorded in Kaumoni was 1135 

mm per annum (cf. Appendix 2), the rainfall being recorded only 

since the second half of 1976. Thus, Kaumoni lies in the medium 

rainfall density region of Kenya and ranks as an intermediate 

zone between the high rainfall, high potential areas and the 

more arid areas. The East African Royal Commission Report 

1953 - 1955, adopted a thirty inch (762mm) rainfall reliability 
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factor as the definitive criterion with which to distinguish 

arable from pastoral land, thirty inches being about the min- 

imum necessary for grain growing (p 252). For two rainy sea- 

sons out of the eight from 1977 to 1980, the rainfall amounted 

to 254mm approximately, the result of which was very poor har- 

vests and mild famine since the failure occurred in successive 

seasons. Since there are two rainy seasons, April - May and 

November- December, in this part of Kenya the former being 

usually longer and of higher rainfall, there are generally 

two harvests per annum. 

The forests on the top of the two hills are reserved areas 

where foraging for wood and the making of charcoal is prohibited 

since the period (1930- 1960) when erosion threatened the viab- 

ility of the whole of Machakos. However, on the slopes of the 

hills, wood is felled especially for charcoal making. A list 

of the trees grown in the area was recorded during the second 

phase of the survey ( cf. Appendix -3') and is given with their 

Kamba and their English and technical renderings where they 

exist. The local people, in fact, have a very good knowledge 

of the names and qualities of the different trees which grow 

in the region. Often around homesteads, trees like the ffu"embe 

or Mango were grown, providing both fruit and shade. The 

'kisesel or grazing land dotted here and there by the occas- 

ional 
_qoolah 

fig-tree -rd-ukuye, sacred fig tree - M`uumo and 

the muatine or beer-fruit tree. Here and there 'kisese' had 

become covered with scrub and bushes from which wood was 
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cleared for home use. The 'kisesel is not only grazing area, 

therefore, but also a resource for wood fuel much more than 

cultivated land as it tends to become overgrown when left 

fallow for a few years. 

The predominant crop grown in the area is maize of the 

'katumani' 1 
variety. After maize come beans as the next Most 

popular crop. Cow peas, pigeon peas, millet, sorghum, grams 

and cassava are all grown in small quantities. Sugar cane is 

grown, particularly in the wetter areas near the rivers, both 

for the local market and for factory processing. Tobacco, like- 

wise, is grown both for local use as snuff and for the outside 

market but in small quantities. Bananas, tomatoes, oranges 

and paw-paw feature particularly in the agriculture of the 

more affluent farmers and are grown in small quantities both 

for home consumption and the local market. Sisal features us- 

ually as a boundary marker not as an agricultural crop but it 

is used for rope and basket making principally for local use 

but some efforts are being made to market such products in the 

urban centres. The principal cash crops of Kenya viz coffee, 

tea, and cotton are hardly grown at all in the area. A few 

farmers were encountered who were planting cotton and some 

experimental coffee plots. The principal crops viz maize and 

beans produced in good seasons a surplus-that is marketed but 

due to the unreliability of the rains there are years like 

1976 and 1980 in which produce for most people was insufficient 

even to meet household needs. Because of the small size of the 

A variety of maize developed in Machakos with qualities 

allegedly making it suitable for dry terrain. 
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landholdings it isa subsistance farming that prevails with as 

much production for the market as rainfall, acreage and the 

level of technical development will permit. 

There are three markets in the vicinity namely, Muiu, 

Kilala and Kaum6ni, the latter physically within the sub- 

location and the other two just outside it but widely used 

by the people of Kaumoni (cf. Map 3). The principal market 

is Kilala with about forty shops and a weekly market covering 

many sub-locations. Muiu and Kaumoni have only a handful of 

shops selling a few basic commodities such as sugar, tea, 

medicines, drinks, cigarettes, kerosene, maize, flour and soap. 

One shop in Muiu also sells clothes, agricultural implements 

and other hardware items. 

Land, Livestock and Wealth 

It was found in the first phase of the'surVey, the detailed 

results of which will be presented in the next two Chapters, 

that the mean wealth of each household in Kaumoni was approx- 

imately six acres, four cows and four goats but within that 

the variations were great ranging from complete or almost 

complete landlessness to people'with as high as fifty acres 

of land. While on a national level, a fifty acre farm is very 

small compared with homesteads of the order of one thousand 

acres nevertheless on the local level such a holding stands 

out as unusually large among the peasantry of Kaumoni. An 

k 
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understanding of the evolution of the present situation of 

disparity in land ownership is given by the following account 

by one who was in the higher bracket of land ownership: 

He recounted that- he looked after his father's cattle 

until the Second World War. He joined the Kenya African 

Rifles in 1942 and was sent to Burma. While in the Army 

he had'a salary of--fokty eight KShs, (siX U. S. $) per 

month, of which fifteen KShs were sent home to the 

family and the rest saved. At the end of the war, he 

had saved one thousand two hundred KShs approximately. 

From 1945 to 1949 he bought and sold cows, buying may- 

be at two hundred KShs per head in the outlying areas 

and selling them at three hundred KShs. Then in 1950 

he opened a shop at Muiu Market and later opened a 

shoe-shop in Machakos. He owns a pick-up (station 

waggon) but it is too small for the transport of 

sufficient goods for his shop in Muiu. On Nthangu 

Hill, he has invested in a large Ikisesel of over 

forty acres on which he keeps some sixty cattle. 

This case illustrates several important features about the 

historical transformation of the location. His mobility up- 

wards was secured through trade and not through agriculture 

in times when most opportunities to accumulate wealth were 

denied the African population. Not being born in the area 
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(he was born in Mbooni) he inherited no 1kisese' there but 

rather acquired it on the market and, therefore, his owner- 

ship of land is not due to any 'traditional' inheritance 

rights or customs. We accompanied him for the adjudication 

of his latest acquisition of land -a plot of five acres 

bought from an old man on Nthangu Hill, for 4,000 KShs. The 

latter seemed to be disposing of his land not because of 

pressing cash demands for school fees, medical care or debts 

and was also doing so despite having sons who should normally 

inherit his land. It would appear the the reason for disposal 

was the favours bestowed on him by the buyer on his visits to 

Muiu Market in terms of drink and food. There are numerous 

other instances of traders, teachers and administrators acqu- 

iring plots of land in the area as debts and economic demands 

increase for the poorer peasant. 

Increase in land holding and improved methods of agric- 

ulture were usually associated with off-farm sources of income. 

In particular, the agricultural credit system is not geared to 

help the small land owner. Large scale farms and cooperative 

unions and societies which took over former white settler farms 

got 87.8% of the total credit granted in Kenya in 1977/78 

(Economic Survey 1979: 97). In 1980, a new scheme was intro- 

duced called the New Seasonal Credit Scheme to ensure a lar- 

ger flow of credit to small scale farmers allowing credit of 

up to 1,900 KShs per hectare. However, even in the new scheme 

a farmer had to have at least four hectares before he could 
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qualify for the scheme (Economic Survey 1981: 110). It can' 

be seen that under these conditions only a miniscule pro- 

portion of the peasants in Kaumoni would be eligible for 

credit loans, and therefore, cash from salaries, wages or tra-ý-' 

ding had to be used if land development was to be undertaken. 

One of those who had improved his holding in that way gives 

this description of his farming and off-farm work: 

He explained that he had worked with the Administrative 

Police for twenty eight years, until May 1981, from which 

he was soon to get a pension. He has twenty five acres 

of land, five of which are cultivated. His livestock 

consists of one grade bull, which cost 750 KShs in Mbooni, 

thirteen cows and three calves. He has planted eighty 

coffee trees, some orange trees and is preparing at 

present to plant cotton. He had to sell nine cows to 

pay for the medical treatment of his wife, who later 

died. 

The type of farming he practised - grade cattle, coffee 

and orange trees - was quite distinct from that of the maj- 

ority. So also was the size of his holding. There are many 

variables to which his position could be attributed but the 

one that distinguished him from most is his access to cash 

on a regular basis over a long period. The purchase of grade 

cattle and coffee trees demands an outlay of money beyond the 
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capabilities of the majority of peasants who are dependent on 

farm income alone. Coffee growing is in its initial stages in 

the area and could become one of the main lines of cash crop 

development in the future, given favourable conditions regard- 

ing prices and quotas on the world market. One sees also in his 

case livestock fulfilling the traditional role it has played 

in Kamba society namely that of acting as a buffer or insur- 

ance policy against unexpected debt. 

At the other end of the spectrum as regards land owner- 

ship are those whose land resource is extremely limited or has 

disappeared altogether. The following is an account of how a 

young man became a tenant-at-will of his uncle: 

His father, he related, had two wives. His mother bore 

his father three sons and four daughters. all of whom 

died, consequently she was returned to her own home 

and it is there that he was born. Her brother gave her 

a plot of land of 1.5 acres on which to live and cul- 

tivate but it really belonged to her brother. 

He went to Primary School from 1959 to 1962 and 

reached Standard Three. at which time he had to leave 

school, because his mother could not pay the fees. 

For four years, from 1964 to 1968, he was in Mombasa 

searching for employment but without success. He found 

only kibarua.. or casual work. He therefore decided to 

return home from the city and live on his mother's plot. 

He now grows maize, tomatoes and a little tobacco as an 



122 

experiment. The only livestock he has is one goat. 

Any cash, outside the little for tomatoes and to- 

bacco, is earned by doing 'kibarua' or casual work, 

locally for five KShs per day, for other farmers. 

This young man, being the youngest or 'ilumaital would in 

normal circumstances have inherited the 'mbeel of his mother,,, 

but in this case: things are more complicated because of her 

being divorced and because of the developments in land tenure 

which could imperil his position. Having no livestock and a 

rather tenuous hold on the land, his safeguards against-even- 

tual casual worker status are almost nil. 

In a situation such as this, domestic energy patterns take 

on a new perspective and a rather low level in the hierarchy of 

priorities. The only energy affordable is that which is free 

and which can be gathered from his own small-holding or that of 

his uncle or from the commonage. It is likely that if there is 

a good tree ready for felling on his land. it will be either 

sold or made into charcoal for sale. to meet basic needs. 

Neither is a neighbour likely to give permission for the fell-ý- 

ing of marketable trees; consequently firewood for home consum- 

ption. is likely to be little more than twigs, branches and 

agricultural waste. 

Land Adiudication and Consolidation 

One of the most prominent features of life as experienced 
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in Kaumoni in 1980/81 was that of land litigation or ikoani ya 

kitheka. Disputes over boundaries, disagreements as regards in- 

heritance, sale of land without consultation of other members 

of one's family and attempts to prove ownership of a plot of 

land by showing the existence of a former homestead (iyanzo). 

are some of the cases encountered during the survey. The 

quantity of litigation cases is indicative of the number of 

land transactions taking place. A scramble for the land is tak- 

ing place bringing in its-trail far reaching social transform- 

ations suggestive of the tendencies envisaged by some e. g. 

Wallerstein (1979: 49) of the eventual emptying of the land to 

provide space for the mechanization of African primary product- 

ion. 

The factors that have led to the present situation of inter- 

minable litigation are many. Firstly, there are the demographic 

developments. Table 3: 1 gives an idea of the changes in numer- 

ical relationship of land and people over the last decade: 

Table 3: 1 Population Density and Area Density for 

Kaumoni Sub- Location. 

Year Population Area kM2 Density(Pop/kM2 Area Density 
on) 

1969 2747 43 63 1.56 

1979 3186 43 74 1.35 

Sources : Kenya Population Census 1969 and Kenya Population 

Census 1979 (preliminary draft of latter) 
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Table 3: 1 shows that in the last decade alone, there has been a 

17% increase in population density, with a proportionate de- 

crease in land availability. The population increase over a 

longer time interval, however, is far more dramatic. For the 

whole of Machakos District, the population of Machakos is 

estimated to have increased by a factor of 7 from around 1920 

(cf. Chapter 2). It is probable that Kaumoni, as a fairly rep- 

resentative area, had a population pattern approximating to 

this average figure. Thus, with these demographic develop- 

ments, one would expect an ever-increasing fragmentation of 

the land into smaller and smaller holdings. 

Land tenure and land inheritance concepts over the colon- 

ial period seem to have undergone significant changes in re- 

sponse to the demographic and political developments. Lambert 

(1947: 146). in the only study published on Akamba land tenure, 

asserts that the pattern of land inheritance before colonial 

contact was that of ultimo-geniture i. e. the lilumaital or 

youngest son inherited the Imbeel of his mother as the older 

sons would have gone to take new Inglundu' from the weu. This 

pattern, according to Lambert, prevailed until the weu began 

to get scarce, from which time the land began to be shared, 

more or less equally between all the sons of a man. The con- 

ceptual framework which Lambert uses to understand the relation- 

ship between land and people among the Akamba is, however, some- 

what questionable, since there is no evidence to suggest a pro- 

prietal concept of land in the pre-contact period. Lord Lugard 
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in his encounter with the Akamba on trying to arrange 'legal 

possession' of a piece of land, could only elicit concern about 

the honey pots in the trees (Lugard 1893: 290). Penwill (1951: 

38) similarly suggests the absence of a proprietal understand- 

ing of land indicated by the 'sale' of land for a goat or two 

in the early days of the European administration. It seems, 

therefore, that much of what Lambert is describing concerning 

ultimo-geniture and the 'seeds of primo-geniture' is of the 

nature of conjecture. All that is 'certain is that Kamba culture 

encountered in the late nineteenth century a culture with a hi- 

ghly developed proprietal form of land tenure which created new 

economic conditions. It is also clear that the'structure that 

has evolved and which is still prevailing, is that land came to 

be divided more or less equally between all the sons of a house- 

hold in response to those conditions. What forms of land tenure 

pre-existed the colonial encounter is mostly finknown at present; 

even Lambert himself seems to entertain doubts concerning the 

existence of proprietal rights when he says that originally a 

kisese probably meant nothing more than a cattle kraal, that 

there was no need for individual grazing areas and that land 

was never bought or sold. In any event, the present inheritance 

customs together with the population increase, result in a ten- 

dency towards ever greater fragmentation. This arrangement of 

equal sharing among sons is somehow connected with the system 

of semi-proletarian labour. As long as part of subsistence has 

to be sought from the rural areas, those who now seek the city 
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instead of the weu, have as much need of land as those who stay 

at home. 

The tendency towards fragmentation, however, is counterbal- 

anced by forces which tend to aggregate land which were introd- 

uced with the concept of land consolidation and adjudication. 

The East African Royal Commission (1953-55) had recommended 

the widespread adoption of what was already in process, namely 

the individualization of land ownership (Macmillan 1976: 551). 

The Swynnerton Plan, launched in 1954, set out a programme to 

implement the recommendations of the Commission. The aim of this 

plan was to modernize African agriculture and open the land to 

the more progressive and enterprising elements. It is only thr- 

ough these changes in land legislation that traders like the one 

considered on pagell8could acquire land outside his home area. 

The growth in disparity of economic power, principally between 

those with an assured income and those dependent on farming and 

wage labour is translated into the sphere of land ownership. 

Thus, instead of a trend towards ever smaller holdings, arising 

from population pressure. and equal division of land between 

sons of a family, the result is a pattern of stratification 

creating at one end of the spectrum landless tenants and small 

holdings and at the other the amassment of ever larger holdings. 

This was precisely what the survey revealed, the details of 

which will be presented in Chapter 5. The agricultural credit 

systems that have been introduced, as we have already seen, 

further accentuate the process of stratification. 
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Emigration and the Rural Community 

The genesis and nature of the migrant labour phenomenon 

was analysed in Chapter 2. An idea of the dimensions of overall 

emigration from the District of Machakos is provided by Table 

3: 2. 

Table 3: 2 Change in Kamba Population outside Homelands 

between 1962 and 1969 

Year 

1962 

1969 

Sources : 

Machakos Kitui Kamba Total Machakos 
Akamba Akamba outside Akamba 

Ukamba outside 
-II 

540,958 276,413 115,762 933,123 

690,613 333,808 172,996 1197,417 

Kenya Population Censuses 1962 and 1969 

76,614 14 

116,625 16. 

In the censuses, no distinction is made between Kitui and Machakos 

Akamba outside their traditional homelands. Therefore, the figu- 

res in the column for Machakos Akamba outside Machakos were 

calculated on the assumption that the numbers outside each 

District was proportionate to those inside i. e. on the assump- 

tion of an equal migration rate from both parts. While the total 

population within Ukamba grew over this period at a rate of 2.2% 

that outside the area grew at 5.9%. The increase, therefore, in 
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the latter in absolute numbers (50%) is not solely attributable 

to the increase in population but also to the drift towards the 

urban areas. The male-female proportions in the two main centres 

of immigration for the Akamba viz Nairobi and Mombasa, show that 

a ratio of 2 to 1 exists, indicating a much higher male emigrat- 

ion. One of the reasons for this disparity is the nature of mi- 

grant labour which is such that in the case of male workers 

their families cannot move with them but must remain in the 

countryside to supplement wages by subsistence 

addition to this and partly connected with it, 

in the urban sector are predominantly for men. 

ation of girls has proceeded more slowly. with 

the clerical bracket of worker their numbers a 

small. 

During the survey, an attempt was made to 

agriculture. In 

job opportunities 

Yet again, educ- 

the result that-in 

re as yet rather 

investigate the 

nature and extent of the emigration phenomenon in Kaumoni. A 

sample of women attending a food relief centre in Kaumoni were 

interviewed concerning the occupations of their husbands and 

their place of work, the salient features of which are given 

in Table 3: 3. Of the 30% of heads of households working out- 

side the area, which we interpreted as over ten miles away, all 

with one exception were employed as manual workers. A good 

number of wage employment jobs are generated within the area in 

schools, shops, government administrative institutions and in 

farm wage labour. The respondents were nearly all, but not 

exclusively, from the lower wealth bracket and, therefore, does 
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not cover categories of workers in higher wage brackets. How- 

ever, Table 3: 3 does convey a fairly accurate picture of 

the rural situation as observed, although in an admittedly un- 

systematic way, during the survey. This was a situation in which 

in many instances the head of the household was absent and the 

tilling and farming was being carried on by the women of the 

household. 

Table 3: 3 Occupation of Heads of Households in Kaumoni 

Occupation Number % 

Farming only 43 51% 

Working outside 

Kaumoni 25 30% 

Working within 

Kaumoni 16 19% 

Total 84 100 

The benefits of the migrant labour system from the point 

of view of industry, has been considered in Chapter 2. The 

usual ideological presentation of the phenomenon, however, is 
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that - the 'traditional' attachment to the land is expressed 

by the people by leaving their families in the countryside as 

they work in the cities. From the point of view of its effects 

on rural life, the phenomenon of semi-proletarianized labour is 

ambiguous. Lindblom (1920: 544) from his observation of the 

sexual division of labour in Ukdmba around 1911, gave the foll- 

owing as the functions of men: clearing and opening up new 

nglundu, building of granaries and living houses, herding cattle 

and performing hunting and military operations. For women, then, 

he gave the following functions: preparing and cooking food, 

drawing water and collecting firewood, milking cows and goats, 

digging, sowing, planting and gathering maize, threshing millet 

and cow peas, cutting and carrying grass home for thatching, 

plaiting bags and mending calabashes and feeding and suckling 

children. The transfer of military functions to the colonial 

administration, the eclipse of Kamba hunting and trading in 

ivory at the same time and the diminution of land to be cleared 

made many of the male functions in society obsolete. Hence the 

accusation by the colonial administrators that the problem of 

the countryside was underemployment and that the men needed to 

be drafted into 'useful' employment. Because of the many social 

and economic changes accompanying the colonial period, a great 

number of the traditional functions observed by Lindblom have 

been modified. From our observation during the tilling season, 

the ploughing was done predominantly by oxen, driven by men, 

with the planting then done by the women. The 'traditional' 
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muvandi or digging stick, which Kamba women used to use for 

cultivation had become obsolete as a method of agriculture. ' 

Those not in possession of oxen and a plough hired those of 

a neighbour. or borrowed the use of them. Thus, the division 

of labour has changed in the direction of more participation 

of men in cultivation with the introduction of more efficient 

means of production such as the ox-drawn plough. With this 

development, not only has the role of women diminished in ag- 

riculture, but households without the presence of a man are 

disadvantaged through lack of modernization of the technical 

means of cultivation. Thus, if a man is absent for a consider- 

able period of time. on low paid migrant labour- there are 

distinct possibilities that his hold on the land becomes more 

tenuous through lack of modernization. 

Together with the dominant phenomenon of migrant manual 

labour there is the ninority phenomenon of those who through 

either academic or technical education have procured employment 

in the urban sector. The occasional finely built stone house 

with galvanized roofing and water storage tank that one comes 

across were generally a sign of access to capital from the 

urban sector through relatively high salaried employment. One 

of the people interviewed during the survey was the wife of 

one of this bracket, who described her position as follows: 

'My husband works in the Post Office in Nairobi and 

earns approximately 2,000 KShs per month. Our house 

cost more than 50,000 KShs to build, it was done by 
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raising a loan on the security of his salary. I have, 

three acres of maize, beans and cow-peas. We have five 

children. I worked in Nairobi until 1973 when I came 

back to the -c6uhtryside to build the house. ' 

This case is a good illustration of the fairly sharp difference 

between the migrant labourer's household and that of the white 

collar worker. The building of such a house could only be con- 

templated with substantial non-farm income. It is difficult to 

assess the economic implications of her decision to quit emp- 

loyment in the urban sector. It would seem to indicate that it 

would be more economic to raise children in the countryside on 

subsistence farming than to raise them in the city with an extra 

salary. The choice of making an investment of 50,000 KShs in 

housing rather than in land or livestock is unusual but a next 

stage would probably be that of raising a loan to increase land 

holding and modernize the farming. 

Scattered throughout the sub-location, there was a still 

smaller group, probably in the region of 1% of households, where 

the entire family lived in the urban areas but had built stone 

houses in Kaumoni, looked after byservants with the land tilled 

by hired labour. Their salaries were sufficient to maintain the 

whole family in the urban areas with a surplus left over for 

investment in land and a rural dwelling. The rural area is the 

place of investment for security in old age, which is also a 

reflection of the insecurity of the urban worker even in the 
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relatively affluent group. Except in a few cases, their farms 

or plots were rarely well developed probably because of the 

rarity of their visits to the countryside but it remains a 

resource to be developed in case of unemployment or retirement 

and to be expanded as opportunity offers itself. 

The city-rural interaction pervades the whole countryside 

and is symbolized by the flow of buses to and from Nairobi. Bags 

of maize, chickens, tomatoes, eggs and so on being taken to sup- 

plement the diet of the urban labourer and furniture, clothes 

and no doubt money, flowing back to the countryside from the 

wages of the urban worker. The anomaly of the situation of the 

poorer urban worker. is that his wages need to be supplemented 

in various ways by the subsistence sector. but the prolongation 

of his absence makes his hold on this resource more tenuous. For 

the higher salaried urban workers, on the other hand, through 

their savings and the credit that a high salary gives them access 

to, are able to build their security in land houses in the rural 

areas. 

Education and the Rural Community 

Schools, both Primary and Secondary, are prominent inst- 

itutions in the rural community of Kaumoni. Primary education 

up to Standard 4 became free in 1974 and up to Standard 7 in 

1980 (Economic Survey 1981: 199). Up to the time of independence 

(1963) Primary education had a marketable value in terms of 
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being adequate qualification, for junior clerical jobs. Just 

as the value of Primary education became seriously devalued 

and had become a filtering mechanism for advancement to the 

next stage it was made free. Secondary education, however, 

has still to be paid for individually. As a consequence of the 

fee structure, progress in schooling is dependent upon the 

financial standing of parents. In effect, it means that it is 

a system where progress can be and often is determined by the 

economic resources of the parents. 

In present-day Kaumoni, there are few who will not have 

their children schooled as far as it can possibly be afforded. 

This , however, is a rather recent phenomenon in Ukamba. The 

Kamba people withstood the schooling system until after the 

Second World War, just as they had withstood the attempts to 

draft them into wage labour. In the pre-colonial society and 

early colonial period: children were a vital part of the social 

and economic life of the community. Herding of cattle and guard- 

ing of crops against bird pests and hunting small animals with 

bow and arrow for eating. were important-functions for the boys 

while the girls joined in domestic duties and the cultivation 

of fields. Finger millet (wimbi), a crop which is much more 

drought resistant than maize 
1 

was grown much more in the days 

of abundant supply of young people to guard it against bird 

pests. The importance of millet can be seen from what happened 

in 1980. In that year, the rainfall was in fact sufficient for 

1. According to Glover, Robinson & Henderson (1954: 604) it re- 

quires 20" (508mm) per annum. for millet and sorghum growing 

and 30" (762mm) for maize, which translates into 1011 and 15" 

respectively per season. My observations in Kaumoni in 1980/8 

ý ýý -F -1 -rrn +- Ii rý tz n Pqt- i Tnites . 
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both rainy seasons to have produced a good millet harvest but 

not a maize one (cf. Appendix 21. Thus, apart from the psycho-' 

logical effects on the schooled, the introduction of schooling 

involved serious changes in the socio-economic life of the 

countryside which was the basis of the resistance to the new 

institutions. Tignor (1975: 126) asserts in regard to the Kikuyu 

that the early pupils in Kikuyuland were either fleeing from 

forced wage labour or forced into school by the chiefs because 

of being trouble makers, that is, school was a kind of imprison- 

ment. At Thogoto, heads of families signed agreements to work 

for a certain number of days on mission lands and send a pro- 

portion of their children to school in return for squatting 

rights (Ibid: 130). In Ukamba, however, the dominant missionary 

group - the African Inland Mission - were unable to bring such 

pressure to bear. because of the small amount of land approp- 

riated by them and also because they did not view schools as 

necessary for making bible reading possible. 

In Machakos District, the disinterest in and resistance to 

schools continued throughout the 1920's and 1930's, mainly bec- 

ause the economy of the reserves was sufficiently solid to with- 

stand schooling and wage labour. on a large scale. By 1926, in 

the whole of Machakos District, there were only 898 Primary 

school children (Munro 1976: 143) and in many cases schools had 

to be closed down due to lack of pupils. Alliance High School 

opened in 1926 as the first Secondary School for African boys- 

had no Kamba boys for the first three years of its existence. 
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Unlike the situation among other tribes e. g. Kikuyu, landless- 

ness had not beome acute and the increasing burden of taxation 

could still be met by livestock and agricultural produce sales 

by the Akamba until the economic events of the 1930's. 

The philosophy of education, as expressed by the first 

Director of Education in Kenya, J. R. Orr in 1924, made little 

sense to the Akamba when he stated: 

'the p6IFIqy of the Department in dealing with savage 

races is rather to educate the masses on practical 

lines so as to improve their physique, their food 

supply and their standard of living, rather than 

hurry civilization of a selected few who became 

d6tril'iballilIzed and divorced from their people. I 

(Department of Education Annual Report p. 24 as quoted 

by Tignor 1976: 274) 

Thus, apart from his veiled racism, his concept of education 

for the A frican population was geared towards the improvement 

of the quality of life among the people even though in reality 

it was difficult to see in what way the institutions set up 

could contribute in any way to the betterment of rural life 

in Kenya. More fundamentally, Orr's concept of education was 

part of the ideology of progress and the 'Civilizing' mission 

of colonialism and the role which education could play in these 

processes. 
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The settler community, on the other hand, wanted to have 

education and schooling mobilized in their interests through 

having technical education a priority. The pressure they exer- 

ted resulted in the setting up of Machakos Industrial School in 

1915 giving training in carpentry, bricklaying, mechanical 

drawing and teacher training. An intensification of this dir- 

ection took place in the 1920's when the Indian question be- 

came more acute. The Indian population had been pressurizing 

for the right to own land in the White Highlands and to have 

elected -representatives to the Legislative Council. In order 

to weaken the Indian position, especially in the artisan trades 

and to combat their militancy, the settler community pressed for 

the promotion of Africans in the trades dominated by Indians 

(Tignor 1976: 208). The result of the conflicting pressures on 

the direction education should take led to a three tier kind 

of system: mission village schools to train children for life 

in the rural areas and to eradicate African traditions inimical 

to 'progress'; technical schools like Machakos Industrial School 

to serve settler and administrative technical needs, and Junior 

High Schools, such as Alliance High School and Kabaa High School 

(in Machakos District) to give a further academic training with 

a view to lower clerical positions in the administration of the 

colony. 

During the 1930's, the need for skilled and unskilled lab- 

our. decreased with the economic depression and so did the will 

to provide this education. Thus, the Local Native Councils as 
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from 1936 were called upon to finance Primary school education 

as far as Standard 4 (Tignor 1976: 267). But as the need for 

labour decreased the demand for schooling only increased as a 

way of escape from the overcrowded reserves. Demands for the 

removal of restraints on Secondary education became more insis- 

tent and increasingly mission and Government control of schools 

was perceived as a check on the upward mobility of Africans, -^ 

just as the legislation on land and crops had been designed to 

eliminate African competition in agricultrual production. Conf- 

lict between mission schools and the Kikuyu broke out in 1929 

on the condemnation by some Christian churches, notably the 

Church of Scotland Mission at Kikuyu and the African Inland 

Church at Kijabe, of female circumcision (Middleton 1965: 362). 

But as Wellbourn has pointed out, female circumcision was only 

the casus belli (1961: 142). The central issue in the conflict 

was the nature of the education provided and the limitations 

imposed in response to which the Kikuyu leaders set up a number 

of independent schools (Middleton 1965: 366). During these de- 

velopments, the Akamba were relatively unconcerned,, since ed- 

ucation was still perceived as having relatively little to con- 

tribute to their welfare or quality of life. 

The end of the Second World War marks a watershed on the 

question of attitudes to formal educational institutions among 

the Akamba. Towards the end of the 1930's the economic oppor- 

tunities in pastoral and agricultural farming had declined due 

to the economic decline of those years compounded by the effects 
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of erosion, population increase and discriminative practices in 

agriculture. Consequently to meet tax demands. the revenue from 

traditional agricultural activities was insufficient. In addit- 

ion, it was becoming increasingly clear that schooling brought 

economic rewards in the new society that became the aspiration-- 

of ever more people. The experience of the Second World War br- 

ought many Kambas into contact with the world outside the res- 

erves and the opportunities which it offered, the gateway to 

which was education. Through'subsequent decades down to the 

present day, the demand for schooling became ever greater-j, 

fuelled by economic necessity and hopes of economic advancement. 

Hunger for education at all levels grew steadily during 

the 1950's. Wrigley (1976: 526) suggests that this hunger was 

the outcome of a misconception because it attributed 'intrinsic 

value to an asset whose yield was high only because it was 

scarce. ' Perhaps, however, there was no entertainment of the 

idea that education had any intrinsic value but merely a per- 

ception that the visible yields were high economically speaking. 

However, by the late 1960's and early 1970's, it was becoming 

apparent that a gap between employment possibilities and the 

output of educational institutions was developing. Table 3: 4 

shows the increase in school enrolments on a national level 

between political independence and 1980, which suggests the 

persistence in the belief that education would lead to gainful 

employment. What was becoming more clear also, was that there 

was no alternative way to join the ranks of the affluent even 
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though only a few may reach the goal. 

Table 4 Enrolment for Primary and Secondary School 

between 1963 and 1980 in Kenya. 

Level 1963 1970 1980 

Primary 900,000 1,400,000 3,930,991 

Secondary 35,000 145,000 419,201 

Sources ILO Report p. 234 for 1963 and 1970. 

Economic Survey 1981 p. 205 for 1980. 

T Me rapid growth in school enrolments contrasts with the slow 

growth in job opportunities. On the eve of independence in 1961 

the total number of enumerated employees was 530,000, growing 

to 601,000 in 1970 (Statistical Abstract 1971) and then 

1,005,800 in 1980, (Economic Survey 1981: 53). Only a miniscule 

proportion of these employees are in the skilled or clerical 

sectors. In 1970,49,000 or 9% of all employees had a salary 

in excess of 200 KShs per month (ILO Report 1972: 354), 176 KShs 

being the minimum wage for unskilled male employees in Nairobi 

at that time. Thus, the promises and attractions of formal 

education were an illusion except for a very small percentage. 

The contradictions of the system which creates a small number 

of privilegpd. ' forms of employment to which great numbers aspire 
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are already abundantly apparent in Kenya. The following case 

history reveals dramatically many of the features of the ed- 

ucation system and the social functions it has come to play: 

'I was born in 1945 here in Kaumoni. I went to Primary 

School at Muiu Primary School from 1959 to 1966 and 

got an ABB in my Certificate of Primary Education (CPE) 

examination. From 1967 to 1969 1 went to Machakos 

Secondary School but in 1969 1 had to leave because 

my father couldn't pay the 480 KShs per annum that it 

cost at that time to keep me in Secondary School. My 

efforts to get employment failed so I returned to the 

countryside. I have about four acres of land. I grow 

tobacco as a cash crop earning 1,000 KShs per annum. 

Also I grow castor seeds, tomatoes and onions for the 

market and maize and beans for home use. I have already 

paid fees for a brother of mine as far as Form 4, he 

now works in Nairobi. My father has moved to Makueni 

and left me with my grandmother. In addition to the 

land I have thirteen cows and one goat. ' 

His performance in the CPE examinations and the high standinq 

of the secondary school he was admitted to, indicate good inte- 

llectual ability. His schoolong, however, was terminated because 

of financial constraints at home and even though he had had more 
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than two years secondary school training, it was insufficient ' 

to procure him a job which would match his expectations. Whether 

his agricultural methods were affected by his schooling or to 

what extent they are attributable to this schooling, one can- 

not say but they did show a contrast with much of the agric- 

ultural practice that was observed. 

Cases of people who have performed well at school, like 

this case, and return to agriculture are very rare. In the 

entire survey, he was the only one encountered who had secondary 

education but who was totally reliant on farming. In Kaumoni, 

as probably in most rural areas of Kenya, the school is the 

hoped for gateway to escape from the rural areas. So even if one 

fails academically and does not succeed in getting a well remun- 

erated job, the tendency is for the Secondary-schooled young 

people to migrate more or less permanently to the urban centres. 

Allied with the economic push from rural poverty is the cultural 

push arising from the devaluation of traditional rural life and 

values vis-a-vis modern life in the cities. The institution of 

the school is itself one of the primary vehicles of this cultur- 

al bias through the models of life and society implied in the 

content of the syllabus. On the other hand, for-those who do 

succeed in the education system, who are probably the ablest 

among the youth, their talents are employed not in improving the 

quality of life in the countryside. but in the modern urban sec- 

tor. Thus, every new generation of schooled youth is a further 

contribution to the rural-urban disequilibrium. Even the few 
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whose education leaves them in the rural areas, such as teachers, 

do little to contribute to rural advancement, their role being 

to educate the next generation for export from the: -. rural---ýareas. 

Irrelevancy in rural life or its advancement is the principal 

characteristic of the educational system. 

, -Tab 1e34 illustrates well the filtering character of 

the educational system: roughly one in eight from Primary school 

make-; it to Secondary school and less than one in thirty make it 

to University from Secondary school. In the pre-independence 

years and for some years after independence, Primary education 

was adjudged an adequate qualification for a range of skills 

and clerical tasks. but as a result of the social and economic 

developments Primary education had become no more than a nec- 

essary pre-requisite for further education, the examination on 

its completion, b*econ, ýng__a qualifying title. Just as the devaluat- 

ion of Primary education in terms of the economic prospects it 

extended had taken placeý it was made a free Government service. 

Secondary education, however, also subsidised in varying degrees, 

according to the status of the school had still to be paid for 

individually. Financing secondary education as exemplified by 

the case history on page 141 is problematic for many families 

because of the difficulty in raising the necessary money from 

agricultural surplus. In 1980, the fee in Kaumoni Secondary Sch- 

ool, which is a day school, was approximately 1, OOOKShs per annum, 

a sum not easily raised from agricultural surplus, as the foll- 

owing interview illustrates: 
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I have approximately five acres of land which 

belongs to my father but has been given to me 

to cultivate. I went to Primary school until 1973 

and then to catechist training in 1974 for one 

year. I get a salary of 300 KShs per month. On 

the farm I grow maize, oranges, bananas and millet. 

After the last harvest, I sold two bags of millet 

at 130 KShs each. ' 

The same rfespqndenýt was married with three children and the 

house was of simple mud, thatch and wattle. His ability to 

market any produce depended on his growing of millet, which 

unlike maize. yielded a good harvest in December 1980. Although 

he had an external source of income to invest in farming: and 

had an above average size farm, his agricultural surplus was 

pretty small and gives an indication of the relationship between 

surplus and school fees. Except in the case of more lucrative 

cash crops such as coffee, tea and tobacco, most of which are 

only in the initial stages of experimentation in Kaumoni, the 

cash necessary for school fees, which is one of the principal 

expenses of a family, has to be raised through migrant labour 

of a parent or help from a member of the extended family in 

migrant, clerical or professional employment in the urban sec- 

tor. But this flow of wealth from the urban to the rural econ- 

omy is not a flow of resources towards rural advancement. but 

towards helping the most intelligent ones of the next generation 
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to leave the rural areas. Thus one of the main functions which 

the education system serves is to act as a siphoning mechanism 

whereby some of the best human resources are relocated in the 

urban sector. 

Teachers, Clerks and Commercants in the Rural Community 

Within the rural community of Kaumoni, the professional 

classes and traders form a special category. In many ways, 

they are the link elements between the rural and urban economy-. - 

Teachers are not just communicators'of knowledge but also of 

values, in particular, the 'Value' of knowledge. Within the 

Kaumoni location, teachers were rarely just teachers, invariably 

they were also farmers usually of a progressive nature and not 

infrequently having trade interests or real estate interests as 

well. The following interview account from one of the teaching 

profession gives a fairly representative picture of the econ- 

omic and social position of the teacher in the local community: 

'My farm has approximately twelve acres. My livestock 

ýis three grade cows-, --one bull, two local cows, one 

heifer plus two oxen that are presently in Nzui and 

two in Makueni. In addition I have one sheep and three 

goats. The grade cows were purchased in Mbooni at a 

low price in famine times. My principal crops are 

maize, oranges, bananas, beans and I have planted 
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two hundred coffee plants. The tapped water (from 

Kilala) cost 15 KShs a month. My teaching salary is 

in the region of 1,000 KShs per month. I have a 

share in a large cooperative farm in Kilungu, 

formerly the property of a European rancher. Also 

I own a drapery shop in Kilala'. 

His house was of baked brick with galvanized roofing. It would 

seem that the extra-agricultural income from teaching is the 

basis on which the farming and trading was developed. The 

characteristic of the farming - grade cattle and coffee growing- 

distinguished it from the majority of farmers. At least some of 

his land was inherited from his father, which enabled him to 

invest immediately in agricultural improvement. However, not 

all teachers were so affluent, as the following case illustrates: 

'I have three acres of land on which I grow maize, beans, 

oranges, cow-peas, bananas, and I have begun to grow 

coffee with four plants. My livestock is one cow plus 

one bull for ploughing. I have another piece of land 

on Kitondu Hill, but its ownership is contested by 

others. My Primary education finished in 1972, when I 

went to teacher training between 1973 and 1974.1 

Primary education alone was sufficient for him to gain entry to 

teacher training in 1972. Now it is necessary to have completed 

four years of Secondary education. Since he had only relatively 



147 

recent ly entered the teaching profession and was married with 

three children, his accumulation was curtailed. but the likeliý- 

hood of future prosperity in agriculture is already in evidence. 

With his teaching salary as collateral, credit can fairly easily 

be raised for agricultural improvements and the buying of addit- 

ional land. 

Teachers, as a group, exhibited the image of the success 

and 'value' of education in the rural community. No. doubt the 

success of the teachers themselves has been a powerful incentive 

in effecting attitudes towards schooling. It conveys the idea 

that in the new society in Kenya, all are rewarded according to 

their performance and that such an allocation of the goods of 

society is natural and just. 

As seen already in one of the examples, teaching and trading 

are often allied with one another, usually a teaching salary 

giving the*capital for entry into trade. Another way of entry 

to trade, is through capital accumulated in government service 

(cf. page 120 Of the five shops in Kaumoni, one was owned 

by a former chief, one by a teacher and one by the son of a 

trader from another village, while the other two were owned 

by people who had worked their way from more simple forms of 

trading. 

Both at Kaumoni and Kilala Markets, there are diesel 

powered maize mills. They mill maize corn to flour, which is 

the basis of the popular dish called 'ugali', at the rate of 

1 KShs per 2 kg. bag. This method of grinding maize had 
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almost completely supplanted the traditional method of pounding 

maize with wooden pestles. Very few homes had installed the hand 

worked maize grinding machine which in 1980 cost 1,200 KShs in 

Nairobi. Both of the diesel mills belonged to the same person, 

who was also a teacher in Kilala. Each machine would cost approx- 

imately 50,000 KShs in 1980, therefore representing a high cap- 

ital investment, usually possible only by the procurement of a 

loan. For the majority of the people for whom the outlay of cap- 

ital for a hand worked machine would be too much, the convenience 

of a service which makes good quality flour is appealing. It is 

also a good example of the disparity of economic power and the 

lines along which disparity increases. It also reflects the 

corporate weakness of peasant farmers who fail to get cooperat- 

ives started. 

Employees in lower salary brackets such atý Church workers, 

administrative staff in schools and Government employees,, are 

all in an advantaged position vis-a-vis their neighbours who 

have no such constant income. Such income enables at least some 

of it to be ploughed into development of the land or into the 

purchase of additional land. Even small loans are available to 

this category on the security of their salary. During the course 

of the survey, the purchase of a plot of 1.5 acres of land for 

2,500'KShs by a person of this category was witnessed. Thus, 

there are indications that anyone who has a constant money in come 

is in a position to extend their land holdings while those who 

have no off-farm income have their land holdings imperiled 

especially when famine or disaster hits them. 
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Industries and Markets 

Every Monday in Kilala, a market takes place in which the 

various products of the area are bought and sold. Fruit - bananas, 

oranges, mangoes - and vegetables - onions, tomatoes and sweet 

potat6es7 - are sold on a small scale to generate cash for non- 

home-grown commoditites. Ground tobacco for use as snuff has a 

lively market. Shoes made from old tyres, ropes and twines 

made locally from sisal fibres, bags also woven from sisal, bows 

and arrows for hunting and earthenware pots for cooking (mbisu) 

are some of the basic items produced and marketed locally. 

Ghee is sold predominantly to traders from outside the area who 

are probably suppliers to the urban market. Side by side with 

the local products is the invasion of traders on such days 

from Nairobi and Machakos with industrial products. To stimulate 

sale, many items are sold in auction fashion. Plastic items of 

all shapes and sizes such as buckets, basins, bowls, cups, plates, 

cans, and a host of other items form a large part of the stock. 

Competing with the traditional earthenware pots are aluminium 

pots (sufuria) which although twice the price have the advan- 

tage of greater durability. The world market is present in the 

form of scissors and torches from China and transistor radios 

from Japan. In the area of textiles and clothing, the indust- 

rial sector has a monopoly since local products made from tree- 

bark and animal skins have been eliminated from the market as 

competitors. As regards clothing, the traders from outside the 
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region who come on market days, undercut the drapery shops 

in Kilala owned by local traders and capture much of the market. 

Buying at the livestock market is dominated by traders who 

are either direct or indirect agents for the meat factory at Athi 

River. Buyers for the butchery in Kilala and for butcheries in 

neighbouring villages: also make their purchases there. On the 

occasions that we visited the market in June 1981. ý bullocks of 

fairly good size i. e. about two hundred to two hundred and 

fifty kg, were fetching prices in the region of 1,200 KShS 3 

while goats of good quality were fetching in the region of 

150 KShs. For large expenses such as school fees, it can be seen 

that livestock is a very valuable source. At the same time, the 

decrease in the size of Kamba herds to an average of four cows 

and four goats per household, as found in the survey (cf. Chap- 

ter 5) is a measure of their decreased prosperity since the 1930's. 

The workings of the market are such that in time of famine, 

grain and legumes, because of their scarcity, become very dear 

while livestock, because of the rush to the market to exchange 

for staples become cheap. On both exchanges, those who are 

hardest hit by the effects of drought have their situation 

aggravated. Traders, from either inside or outside the region, 

buy up cheaply in times of abundance. and sell dearly in times 

of scarcity- such as before harvests or during drought periods. 

Thus, drought and famine periods are times when wealth, under 

the influence of the market, is redistributed in favour of the 

already wealthy. Trade, therefore, accentuates the hardship 

The average gross commodity price of third grade beef in 1980 

was 795 KShs per cwt. as given by Economic Survey 1981 P. 107. 
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brought by failure of rains over a prolonged period. From this 

we can see that modern famines are not due to the shortage of 

food, since the overall surplus in good years in areas such as 

Kaumoni, afflicted periodically by drought, is sufficient to 

tide over the scarcity periods but the market mechanism inter- 

venes to diminish the entitlement qualifications of the poorer 

strata. Unfortunately for those who have very little economic 

leeway, holding on to the surplus grain of good harvests is 

practically impossible because of cash demands. Accordingly, 

they are the ones who suffer most and are impoverished in addit- 

ion. 

Political and Social Organization 

Political organization among the Akamba around the time 

of colonization, reviewed in Chapter 2, was limited to the lutuil 

level, with a high level of participation but, however, dominated 

by the elders. Except for the religious sphere viz 'atumia ya 

ithembol, women were excluded from the political organization 

of the utui. Colonial rule was based, however, on centralized 

authority and control from the centre of authority down to the 

most remote village. The Village Headmen Ordinance of 1902, 

set up the hierarchical control system of chiefs and headmen 

which was to be the instrument of centralized authority in a 

system of indirect rule. Former porters of European and I. B. E. A. C. 

caravans, who had found grace with their employers, askaris or 
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soldiers and collaborators with the I. B. E. A. C. formed the bulk 

of the new chiefs. This system, conflicting with the then soci- 

etal organization worked rather badly. The difficulty, Ainsworth, 

the Native Commissioner, is reported to have said, was 'to get 

the natives, as a whole, to recognise any one individual member 

of their tribe as a person of authority over them' (Low 1965: 46). 

Hobley, a former District Commissioner in Kitui (Ukamba) and in 

1910, Provincial Commissioner of Nairobi, from his studies of 

native social and political organization discovered the role of 

Inzamas' or councils and proposed that their traditional func- 

tion of arbitration in the community. be revived. Then in 1911, 

the Native Tribunal Rules officially recognised the elders coun- 

cils and had them drafted into the political system. The Native 

Authority ordinance of 1912 while specifying the judicial auth- 

ority of councils, reaffirmed the authority and position of 

chiefs and headmen (Ibid: 49). The object of recognition of 

Councils was not to take away central control but to facilitate 

and strengthen it by incorporating elements of local culture. 

In 1924, through the Native Authority ordinance, native 

participation was solicited through the setting up of Councils 

at the District level, called Local Native Councils, to deal 

with native affairs. (Middleton 1965: 350). They had no legis- 

lative powers but made suggestions and formed resolutions which 

had the authority of by-laws. Legislation and decisions on land, 

taxation, labour and other major questions was reserved to the 

Legislative Council in Nairobi. These Councils reinforced the 
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central colonial control by appeasing demands for participation 

in government, but at the same time their limitations were ex- 

posed when it came to issues of de-stocking, coffee-growing and 

land expropriation. This realization lay behind the decision of 

the Akamba in 1938 to take the issue of de-stocking, not to the 

Local Native Council in Machakos but to the locus of power 

the Legislative Council in Nairobi. The inadequacies of the 

Local Native Councils helped to heighten political consciousness 

and led to the formation'of associations such as the Ukamba 

Members Association, closely allied with the Kikuyu Central 

Association. These associations were autonomously organized and 

saw Local Native Councils as mere organs of colonial control 

over the people. 

Chiefs in Kenya were essentially tax collectors, general 

administrators and labour recruiters (Low 1965: 50). Apart from 

its alien cultural nature, the chief's functions made him the 

unambiguous collaborator in foreign rule, hence the butt of much 

of the anger of the people. Consequently, in the political str- 

uggle for independence, collaborative chiefs were frequently 

the target of guerilla attacks (Rosberg and Nottingham 1966; 

276). 

In the post-independence era, the centralized state struc-, 

tures and their administrative organs were maintained. Many of 

their former functions, however, have become obsolete. The 

recruitment of labour for industry, large farms and government 

services is now secured automatically by economic pressure 
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rather than by physical force. During the survey, in fact, a 

rather frequent request was that of securing urban employment 

of any nature whatsoever for desperate cases of impoverishment. 

Hut and Poll taxes were replaced after independence by graduated 

income tax and indirect taxation. The abandonment of Hut and 

Poll tax, besides being a political gesture, was a reflection 

of the impoverization of the sector that had provided most of 

the taxes in the colonial period (cf. Leys 1976: 31). Thus, the 

collecting of taxes in the post-independence situation became 

the function of administrative organs other than those of the 

chiefs and headmen. The functions of chiefs were, therefore, as 

of the time of the survey, greatly reduced and amount to little 

more than a communications and control organ of central govern- 

ment. With the expansion of the police force and its penetration 

into more remote areas, the final demise of the system of control 

through chiefs is the most likely development. 

With the advent of land litigatione on-a large scale, a 

modernized role was found for the former councils or nzamas. 

Adjudicating committees of fifteen elders or atumia were, ýset; -. up,,, 

in each sub-location for the assessment of land disputes. A great 

deal of time and energy is expended in resolving these conflicts. 

but the resolution amounts to little more than containing the 

di_vis_ivenOss'. +_hAt-private appropriation of land has introduced. 

For the elders, the setting up of these committees in 1965 cr- 

eated the illusion of the recovery by them of their traditional 

authority in Kamba society. In reality, the authority of the 
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elders has been undermined in the new society due to central- 

ization and the new economic power base created in the rural 

areas themselves. in which a new generation of traders, teachers 

and salaried workers has assumed the ascendancy. 

The situation in which women performed most of the functions 

connected with agricultural production, observed by Lindblom in 

1911 (cf, p. 130 ), persists to today, with some modifications 

already alluded to. One of these is the increased role of men 

with the introduction of new technology such as ox-drawn ploughs 

and tractors in some areas. Also with the disappearance of some 

of the roles of men, such as defence and hunting, some young men 

such as the example quoted on page 141 work almost full-time at 

agriculture. On the other hand, the phenomenon of migrant lab- 

our, places all the day to day responsibility for agricultural 

production on the women in such households. It seems, however, 

that in all cases, the basic decisions on land, livestock, agr- 

cultural production and education of children are made by men. 

Even in cases where a husband is away for most of the year in 

the city, or has moved to form another household in Makueni or 

elsewhere, he returns from time to time to decide on these 

questions. Therefore, although the life of the rural community 

is more marked by the presence of women, their economic control 

is very limited and their say in agricultural developments very 

little. Nevertheless, within Kaumoni, there are signs of some 

mobilization among the women: one group encountered during the 

survey had organized a cooperative to market their sisal bags 



156 

and another was building a communal hen-farm. other signs of 

vitality of the women in Kaumoni are the organization of comm- 

unal weeding and harvesting of crops according to the tradition- 

al Imwethya' or mutual voluntary help system. 

The most striking point about the political organization at 

the level of Kaumoni, is its control by the centre in all im- 

portant matters. The lack of local control over many areas of 

existence has generated a kind of powerlessness,, which is a 

characteristic of underdevelopment, just as much as material 

deprivation. As time goes on, more and more of their problems, 

the solutions to them and even the peoples' destiny are decided 

upon in Nairobi or in the headquarters of the EEC even without 

their consultation. 

Summary and Conclusions 

The transformation we observed taking place in Kaumoni as 

a result of the ensemble of economic and social forces, is that 

of a pattern of improved agricultural and livestock production 

especially among the more affluent group. Increased land holdings, 

more valuable cash crops' e. g. coffee and tobacco, better qual- 

ity of livestock and improved technology, all contribute to in- 

I creased production and accumulation of surplus. Because of rem- 

oteness from the main market, however, the acceleration of the 

process is, at the moment, retarded. On the other hand, for a 

sizeable proportion, small holdings, lack of development resources 

and migrant labour of heads of households hamper increase in 
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production and stagnation, or little development, is possible. 

Through the workings of the market and unequal exchange, we have 

seen that much of the surplus is drained from the area. Also 

within the area, the workings of the market hits the weaker 

elements the worst, especially in times of famine. Thus this 

combined with the effects of credit institutions and the phen- 

omenon of off-farm income for a certain percentage of the pop- 

ulation, has produced a locally polarised community. The invest- 

ment in education trains personnel for the-industrial and mod- 

ern sector, at the expense of the rural areas, which pay for 

their education. Semi-proletarianized wage labour is yet another 

contribution to the modern sector, which stretches the urban- 

rural gap. The inequalities of wages and salaries in the urban 

sector are reflected in the differences in remissions to the 

countryside - and this in turn produces the differentiated soc- 

iety that Kaumoni has become. 

The problem as observed in Kaumoni is not a struggle between 

modernization and 'traditional' values. To a very great extent, 

that struggle has been won by the forces for modernization under 

the ideological banner of progress. The penalty for non-conform- 

ity to this model is loss of economic and social status. There- 

fore, while there is some residual resistance and refusal to 

adopt some of the means to achieve modernization, much of the 

ideology of progress has been assimilated. Thus the householder 

with a bare minimum of land to survive on. was found to be ex- 

perimenting with market crops of tobacco and tomatoes, for 



CHAPTER 4 

ENERGY USE PATTERNS IN KAUMONI, MACHAKOS DISTRICT, KENYA. 



158 

example the householder quoted on page 121. 
. Those with larger 

holdings and with other means at their disposal are the most 

enthusiastic devotees of modernization, as they try to develop 

coffee growing, high grade livestock and other crops that bring 

high yields on the market. In broad terms, what was observed to 

be taking place is the formation of a class of yeomen farmers 

on the one hand and on the other a sector becoming increasingly 

proletarianized composed of those with little or no land and 

livestock resources and no access to the national resources of 

capital. 

The existence of such a stratified socio-economic situation 

suggests some important points for consideration in the charact- 

erization of the problem of rural energy. Just as famines affect 

those in the lower'socio-economic strata, so also is likely to 

be the case with possible or projected rural energy crises. In 

Chapter 5, the correlation between socio-economic status and the 

energy pattern of Kaumoni, will be analysed in detail and, thus 

enable an authoritative characterization of the problem of rural 

energy. 
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OT-TA'Drr, Vn A' 

ENERGY USE PATTERNS IN KAUMONI, MACHAKOS DISTRICT, KENYA. 
_ 

Rural energy systems in the Third World have been only 

superficially studied and in many details are only poorly 

understood. Particular lacunae in their understanding are 

the political-economic dimensions of energy choice and use 

and the diversity of pattern according to economic status. 

Consequently, surveys and studies which have aimed at ident- 

ifying the presence, absence or imminence of a fuelwood energy 

crisis by merely estimating the relationship between gross 

supply and demand are liable to arrive at erroneous conclus- 

ions. Since this latter type of study has been the standard 

one, the need for a more comprehensive study of rural energy 

is urgent. The study of the energy pattern of Kaumoni sub- 

locati6ný offered in this and subsequent chapters, is a con- 

tribution to understanding more in depth some of the less 

obvious and overlooked dimensions of rural energy systems. 

The details and findings of the survey are presented in 

this and the next Chapter: this Chapter looking at the 

characteristics of the energy pattern common to the whole 

population while the next Chapter looks at some of the 

differences in pattern between households at different po- 

sitions on the poverty scale. As, a preface, a brief review 

of the other studies*undertaken on-rural energy - in Kenya-is 

presented. 
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Rural Energy Studies on Kenya 

Studies on energy-use patterns in rural societies of the 

Third World date from the 1970's. Barnett et al (1982), in 

their fairly comprehensive annotated bibliography on rural 

energy and the Third World, have scarcely any title which 

indicates a study done before 1975. The surge of interest in 

the energy situation of rural societies in the Third World 

has more or less coincided with a crisis in the world econ- 

omy and in fossil fuel energy supply and prices. It is widely 

thought that as in the case of the world economy and fossil 

fuel energy there is also a crisis looming in the area of 

woodfuel energy, the principal energy source for Third World 

countries. Just as in the case of the 'oil crisis', however, 

there are different opinions on the nature of the crisis, 

its causes and possible solutions to it. 

There are many indications, that, unlike during the 

$oil crisis' in the 19701s, a real shortage of woodfuel 

supplies is occurring in some parts of the world. Eckholm. 

(1978: 64 - 68) gives evidence, admittedly of an anecdotal 

nature, in regard to Niger, Upper Volta, Pakistan, India, 

Bangladesh, Korea and Nepal. Some of the indicators of 

crisis are: resorting to the use of cowdung in India and 

Nepal, the gathering of leaves and twigs in Korea, and the 

travelling of great distances to procure supplies in Niger 

and Upper Volta. Openshaw (1978: 76), however, from FAO 
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statistics and a few surveys,. makes the unwarranted assertion 

that total world consumption of wood products may be nearly 

twice the official consumption figures and woodfuel consum- 

ption figures nearly three times reported figures. In fact 

because of the particular conditions associated with wood- 

fuel supply and demand one cannot meaningfully speak of 

world deficit or surplus. In addition to the political and 

economic constraints which govern the flow of fossil fuel 

energies internationally, movement of fuelwood beyond very 

small distances is not economically feasible. Therefore, as 

with the case of food, adequate global supplies of woodfuel 

and other energy sources. is quite compatible with super- 

abundance in certain areas and severe shortage in others 

given the present economic arrangements. Mutatis mutandis, 

on the national level in any given Third World country, 

contrasts similar to those on the international level may 

exist with some regions having a supply far surpassing de- 

mand while in others the situation is reversed. The fact, 

however, that one cannot meaningfully characterize the 

woodfuel situation in terms of global supply and demand ter- 

ms does not mean that many Third World countries may not 

have situations which are largely similar. suggesting that 

a crisis point is being reached. 

To date, there have been three field studies carried 

out on the rural energy patterns of Kenya. The first was 

carried out by Mung'ala in 1977 in which he tried to est- 
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imate present and future demand for fuelwood and charcoal 

in Machakos District. The second study was of rural/ýfrb, ý, an. 

household energy consumption carried out between October. 

1978 and February 1979 and published in August 1980 en- 

titled The Rural/Urban Household Energy Consumption Survey 

Oct/Nov 1978. The third study was carried out by the Beijer 

Institute in conjunction with the Ministry of Energy over 

three years and published as a draft discussion document 

for the Kenya Fuelwood Project in 1982. The latter attemp- 

ted a global energy survey for Kenya with projections to 

the year 2000 based on the following two scenarios: i) a 

continuation of the present trends - the base case and 

ii) a modification of the present trends by adjusting both 

the supply and demand sides - the policy case. A brief re- 

view of these three studies from the point of view of ob- 

jectives and methods will help to situate the study of the 

energy use pattern which is the subject of this Chapter. 

Mung'ala's field research was carried out in 1977 

over the entire Machakos District (14,000 sq. km) and his 

principal findings were published in a paper entitled 

'Rural Energy Consumption with particular reference to the 

Machakos District of Kenya' given at a workshop on fuel 

and power for rural communities in the Third World -organ- 

ised by the United Nations University, Tokyo at Bordeaux, 

in May 1980 by Keith Openshaw. From the tables in Open- 

shaw's paper, it can be deduced that the principal object- 
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ives of the study were to establish the per capita and total 

consumption of the different forms of energy by households 

and non-households in the District, the use to which fuels 

were put and the methods of procuring them. There is no in- 

dication given in the paper that any investigation was made 

of the supply side although the conclusion is drawn that 

'the woodlands are being mined not managed and if too little 

is done to replace the removals or to find alternative ene- 

rgy sources and/or to improve the production and consumpt- 

ion of woodfuel then most of Machakos District will be pr- 

actically treeless by the turn of the century' (Openshaw 

1980: 9). 

The rural/urban household energy consumption survey 

carried out by the Central Bureau of Statistics in the 

Kenya Ministry of Economic Planning and Development cov- 

ered the whole of Kenya. Its objective was to determine and 

obtain data on the source, quantity and type of energy con- 

sumed in rural/urban households (p. 32). Distances travell- 

ed for various fuels, times of cooking and other 'pertinent 

facts about rural/urban energy use':. were to be collected. 

Also among the stated objectives were 'to attempt to show 

the relationship between socio-economic factors and energy 

consumption' (Ibid). However, in the questionaire used (p. 32) 

there are no questions of a nature which could help to re- 

late the energy data to the socio-economic situation. The 

questionaire suggests and the report of the survey confirms 
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that the study was to be limited to the demand side of house- 

hold energy consumption although a further report matching 

the energy data with income levels, separately compiled, 

was envisaged. An historical or socio-economic contextualiz- 

ation was neither envisaged or undertaken in the study its- 

elf. The Central Bureau of Statistics set up in 1975 a 

National Integrated Sample Survey Programme, for collecting 

statistics according to which clusters of two hundred house- 

holds in rural areas and one hundred households in urban 

areas throughout the country in the different ecological 

regions, have been identified for sampling. This system was 

used for"the--hbusehold energy survey: covering two hundred. and 

fifty six clusters in all and an aggregate of five thous- 

and five hundred and twenty four households. The enumerators 

were equipped with 25kg. weighing scales for wood and char- 

coal measurements and five litre graduated measuring cylind- 

ers for paraffin or any other liquid fuel measurements. The 

measurements were to be based on recall estimates of the in- 

terviewees. The results of the survey as given in the report. 

are limited to quantitative estimates of demand of the diff- 

erent fuels at the regional and national level. 

The study of the energy situation in Kenya, undertaken 

by the Beijer Institute in conjunction with the National 

Council of Science and Technology and the Ministry of Energy, 

was the most ambitious programme of all and was intended 

to be part of 'a long-term study of energy and development 
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issues in East Africa with Kenya serving as a case study' 

(Beijer Report 1982: 3). As mentioned above, the study was 

intended not only to investigate all areas of energy dem- 

and as identified in end uses but also to suggest pol- 

icies and strategies to improve the long term energy pict- 

ure in Kenya. The main pol, icy interventions it suggested 

are: conservation in use of fossil fuels, end-use efficiency 

improvements for woodfuel combustion, increased efficiency 

in wood to charcoal conversion technologies and measures to 

improve supply of woodfuel. However, it is emphasised in 

the report. that 'the primary focus is on clarifying the 

problems attendant upon the accelerating depletion of Kenyd's 

indigenous wood resource and assessing a range of policy in- 

itiatives which could address that problem' (Ibid: 1). Thus, 

although it was a study of the overall national energy patt- 

ern, its principal concern was woodfuel. 

As regards the method used in procuring data on the pre- 

ent patterns of energy use the report says that 'much of it 

was gathered through project-sponsored field surveys''(Ibid: 

2). In regard to projections and planning, this study intro- 

duced a new concept of 'integrated energy planning' whose 

objective is the achievement of near and long-term economic 

amd social development goals. For the purpose of this plan- 

ning a new analytical tool was used in the project, the 

LDC Energy Alternative Planning Model (LEAP) which 'prov- 

ides the basis for representing the major economic, demo- 
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graphic and physical interactions' (Ibid: 26). For house- 

hold energy consumption, rural householders were divided 

into three income groups and urban householders into five, 

so that the effect of income bracket on energy consumption 

could be assessed. 

In summary, therefore, all of the studies in their ru- 

ral component were based on the analysis of energy isolated 

from other dimensions of rural life, such as size and var- 

iety of land holdings, agricultural practice and cash dem- 

ands. In addition, the historical perspective was not taken 

into account, with the consequent danger that present trends 

in energy use patterns and agricultural production are absol- 

utized. In general, an over-reliance is placed on the signif- 

icance of quantitative data in an area that has been as yet 

largely outside the sphere of strict quantification. Conse- 

quently, other criteria of a more qualitative nature such 

as the type of wood being used for different purposes which 

may provide useful insights into the energy system are ig- 

nored. Lastly, the role of the people as agents, whose en- 

ergy situation was being described was obscured by ommission 

of any consideration as to how they perceived the problem 

and the solutions to it. 

Objectives of the Kaumoni Energy Survey 

The Kaumoni Energy Survey was a study in depth of the 

energy pattern of a small area of approximately 43 sq. km. 
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as part of the total context of life in the locality. In 

common with other surveys, one of its objectives was to in- 

vestigate the kinds of fuel used, the end-uses of the diff- 

erent fuels, the amount of fuel used for these tasks, and 

the technical devices used in its consumption. In addit- 

ion, the aim was to understand the energy system better by 

investigating the types of wood being used as fuelwood and 

for charcoal making. and the relative effect on the envir- 

onment of the production and use of the two forms of wood- 

fuel. The most important aim, however, was to situate the 

energy pattern within the socio-economic context of the 

area; hence details on the type of dwellings, the amount of 

land and livestock and the type of food used were collect- 

ed. In order to understand the peoples' own perception of 

the energy situation and their way of coping with it, in- 

cidental remarks and attitudes were relied on more than any 

direct questions on the matter. Finally, through a series 

of selected interviews of a more general nature, presented 

in the last Chapter, on the life-history and experiences of 

the people, a better understanding of the social context of 

the energy pattern was hoped for. 

Meth6d of the Survey (cf. OrreAJ; x 1) 1 

The survey had four components: i) the first phase con- 

ducted by questionaire in April 1980, a period of drought, 

during which all the households were visited and energy, soc- 
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ial and economic details were collected. ii) the second 

phase. conducted in December 1980, again a drought period, 

during which only energy details were collected from a more 

restricted number of households than in the first phase, 

using the same questionaire: iii) the third phase consist- 

ed of a survey of a still more restricted number of house- 

holds conducted in June 1981ý In this part of the survey, 

which took place just at the beginning of an abundant har- 

vest period, details were collected for the principal en- 

ergy-consuming function of the day. namely the evening dom- 

estic activities; iv) a series of interviews with a varie- 

ty of householders in order to fill out the picture of the 

social fabric, conducted concurrently with the June 1981 

surveys. Visits to Kilala on their weekly market days, to 

a charcoal-riaking operation, a cooking-pot (mbisu) making 

location, a women's group making sisal baskets and a local 

forge were also included. The extent of migrant labour 

from the sub-location to the larger urban areas of Kenya 

was also investigated, through a questionaire and interv-ý- 

iews with a sample of womenfolk. 

The development of the human relations part of the 

survey received particular attention. The chief of Okia 

Location was approached for permission to carry out the 

survey; likewise the headman for Kaumoni sub-location was 
informed about the nature of the investigation. The first 

phase of the survey was preceded by a few demonstrations 
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of*'improved' charcoal stoves to stimulate interest and 

as occasions on which to explain the nature and objectives 

of the survey. It was explained that the purpose of the 

survey was to understand better the nature of the Kaumoni 

energy situation, in order to be able to respond better to 

it. The demonstration of the new stoves elicited consider- 

able enthusiasm and many sought details about their price 

and availability. The proto-models of the new stoves dem- 

onstrated had cost in the region of 300 KShs to make i. e. 

approximately ten times more than the traditional Kenyan 

charcoal stoves. However, the enthusiastic response was 

later counter-balanced by the discovery in the survey of 

how few were even in possession of the traditional charc- 

oal stoves - approximately 19% - and the fewer still who 

used them regularly. The disparity between the reality of 

the energy situation and the enthusiasm at first elicited 

which became apparent early in the survey. suggested a 

caution which Lindblom rather patronizingly expressed many 

years previously as follows: 

'The putting of leading questions has been avoided, for 

the native easily guesses what answer his interrogator 

would have, and if he is on good terms with him, he 

gives the desired answer in order to please' (1920: 2). 

However, the net effect of the introductory, demonstrations 
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was to create an atmosphere favourable to the carrying out 

of the survey. People willingly showed us the kinds of ch- 

arcoal braziers, paraffin stoves and fuelwood hearths that 

they used. 

Three Physics undergraduates from Kenyatta University 

College who came from Machakos District, participated in 

conducting the first phase of the survey. Their familiarity 

with the area and their interest in rural energy questions 

combined with their knowledge of the culture and problems 

of the region lent the survey an added sense of purpose and 

significance to the respondents. 

For the units of measurement, measures in which the 

people usually reckoned wood, charcoal and paraffin were 

sought with the enumerators. Wood is usually reckoned in 

loads or m`ulio, at least when being sold. Therefore, we 

adopted this measure and later 'calibrated' it. For charcoal, 

a 'debbel is the commonest measure, the debbe being a kind 

of square-based drum which holds approximately 5 kg. of 

charcoal. Finally, for paraffin, the commonest measures 

that were encountered were Fanta bottles (0.3 litres); beer 

bottles (0.5 litres) and Tree-Top bottles (0.75 litres). As 

for the estimation of acreage, if the respondent's land 

had not been adjudicated, the respondent could generally 

only indicate the lines between trees, shrubs and sisal 

plants, which marked the'boundaries from which the acreage 

was calculated using the approximate equivalent of one 
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acre being equal to seventy paces by seventy. 
1 

The collaborators in the second phase of the survey 

(December 1980). were Secondary school students from 

Kaumoni High School who were familiarized with the project 

during the June 1980 period. The specific objective of the 

second part of the survey- was a more accurate quantitative 

determination of the fuels being used and a better knowledge 

of the qualitative differences in the fuelwood used. Instead 

of recording the estimations of the respondents in loads 

(M'Uio), their estimate of daily consumption of fuels was we- 

ighed with spring balances. However, in some 20% of the hou- 

seholds one had still to resort to the method of the first 

phase because of having no fuelwood or charcoal in stock 

which one could weigh. This latter discovery shows up an- 

other of the complexities of submitting a judgement of the 

fuelwood situation to exact quantitative measurement. 

The same enumerators who assisted in the second phase 

also assisted in the third. In order to ascertain a more 

precise picture of the energy pattern, a smaller sample of 

households than in the first two phases were visited for a 

more protracted period of time. Sixty different households 

were visited and the fuels used in an evening's domestic 

activities were measured and any other pertinent details 

about the energy pattern recorded. A separate questionaire 

(cf. Appendix 51 was used for this phase on which was re- 

corded details of food cooked, length of time for cooking 

- -- 
7 

.- -- - .', _--, --_- 
_- __* _- ,----_--(. C. I- 

1. If a pace is taken as one yard, this measurement would give 
4,900 sq. yds. The exact area, however, of 1 acre is 4,840 sq-Y& 
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and the types of wood actually used on the visit in question. 

During the day-time of this latter phase of the survey, 

the rhythm and activities of life in the area were observed 

and recorded. A land adjudication officer was accompanied 

on his trips to various householders on his adjudication 

duties. The litigation over land, the cooperative activit- 

ies of women, the 'mwethya' or community weeding and harv- 

esting, the meetings of elders to decide land cases, the 

activities of the market days and a host of other details 

were recorded. .1 

Social Psychology of the Survey 

The interaction and the 'surprises' of the survey con- -- 

veyed much knowledge that is as relevant as the questionaire 

data. Much more information was conveyed by incidental 

observations such as that of the kind of paraffin lamps 

used, the kind of drinking vessels used, the type of furn- 

iture or the amount of grain in the granary than by direct 

questions such as whether it was easy to get charcoal or 

firewood (cf. question 7 in Questionaire). Especially evid- 

ent was the will to please the questioner hence the necess- 

ity of a certain perspicacity was required in the putting 

of questions and reacting to answers. However, the will to 

please was also tempered by caution when it came to quest- 

ions such as the amount of land and livestock possessed. Only 
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with reluctance were such questions answered, understand- 

ably because of previous bitter experiences of de-stocking 

and culling of herds in the colonial era. The discovery of 

this particular reaction led to the transposition of the 

question on land and livestock to the end of the sequence 

of questions when an atmosphere of trust was established 

and the people had sensed the preoccupation with energy 

questions or rather the disinterest in probing into quest- 

ions that could endanger their welfare. 

What the respondents thought of their energy situation 

or of the recording of data on wood, charcoal and paraffin 

can likewise best be gauged by incidental observations and 

remarks. On one particular occasion in the December 1980 

session, a woman towards dusk explained to us the lighting 

and operation of her three stone open hearth and the carry- 

ing out of the cooking operation. However,, on discussing la- 

ter the unusual fact that the evening cooking operation had 

not begun, it was concluded that in all probability there was 

no food to cook that evening (it was the second successive 

drought period that year). Contrary to the discussion and 

verbal exchange, the real preoccupation in all likelihood 

was the lack of food rather than shortage of cooking fuels. 

Munro (1975: 96) quotes a missionary who in his report 

on the Ukamba Province in 1914 is alleged to have said that - 

the Akamba 'ask nothing of the European, they are not in 

the least dazzled by his civilization. ' Certainly extending 
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into the colonial period, the Kamba exhibited considerable 

self-confidence in their culture and way of life. One of 

the dominant impressions from the survey, however, was one 

of psychological dependence. Probably from repeated exper- 

iences in which both the problem and its solution have be- 

en defined from outside, the people have begun to accept this 

as the normal state of affairs. Manifestations of this kind 

of psychological attitudes were the ready admission that th- 

eir present energy pattern was a wasteful one and that the 

situation could be considerably ameliorated by the introd- 

uction of more efficient stoves. In fact, as we shall see 

later, the general impression conveyed by our observations 

was that of a sparing use of energy resources suggested, by 

the small amount of firewood that households generally had 

in storage, the amount of wood that we observed being trans- 

ported about in the region and the cooking and other domest- 

ic activities that we observed. 

As already mentioned, an aspect of the survey was the 

tension between the effort to quantify by the enumerator and 

the inability or disinterest of the respondents to do so. 

The case of land is a particular case in point where in un- 

adjudicated plots, only the boundaries could be pointed out. 

Especially in quantities which for the most part were freely 

foraged and where only in rare cases such as in the provis- 

ion of supplies to canteens and hotels in the market did a 

money transaction take place, quantification to the respond- 
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ents was a rather difficult exercise. 

Findings of the First Phase of the Survey 

In the first phase of the survey somewhat in excess of 

700 households were visited and a copy of the questionaire 

in Appendix 4 filled for each case. In the analysis of the 

results, it was found that a few of the questionaikes thr- 

ough misunderstanding of the respondent or enumerator con- 

tained some inconsistent information or was lacking in some 

essential information such as the amount of fuels used. Such 

questionaires were rejected and consequently in the analysis 

that follows only 683 households are considered. In the foll- 

owing pages the answers to the principal questions are summar- 

ized and the inferences that can be made from them elaborated. 

1. Fuels used and purposes for which they are used 

Table 4: 1 Percentage of Households using different fuels 

Fuel: Wood Charcoal Paraffin Petrol Diesel 

Households 
using it 681 152 670 11 

% of H/holds 99.5 22.0 98 0.1 0.1 
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Table 41 Percentage of Househbldd;,. usin(I different fuels 

(continued) 

Fuel: Gas Biogas 

Households 
using it 10 

of H/holds 0.1 0 

Elec-tr. Solar Cow Dung 

00 

0.1 00 

The questionaire had been designed in an open-ended 

fashion envisaging the possibility of a sizeable minority 

of households using electicity, gas and other forms of comm- 

ercial energy. Also the possibility that new technologies 

such as biogas or solar might have percolated to the area 

was envisaged. The only commercial fuel, however, with a 

high percentage of users was paraffin, although in many hou- 

seholds its use is intermittent and minute. The one positive 

respondent for the case of petrol, diesel, electricity and 

gas was the same householder which points up the -, tr_u_, ly_j, pxqe- 

ptional nature of their use. Charcoal use was more a minor- 

ity phenomenon than the figures in Table 4,1suggests because 

it is apparent that many of the householders who use char- 

coal do so intermittently. This was illustrated when res- 

pondents produced their charcoal braziers which showed the 

appearance of not having been used for some time. It seemed 
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that only rarely did a household use wood or charcoal ex- 

clusively; the more dominant pattern would seem to have be- 

en a combination of both wood and charcoal depending on the 

function and other circumstances. The results of Table A: 1 

already give us some idea of the socio-economic parameters 

of the area. -The forms of energy such as gas, petrol and 

electricity which are associated with the urban areas and 

the richer in the rural areas are to all extents and pur- 

poses absent. Therefore, to whatever extent economic diff- 

erences exist among the population it is rather limited com- 

pared with the national range. 

Table 4 :2 Purposes for which fuels are used 

Use: Cooking Heating water Lighting Cultivation 

No. of 
Households 683 496 673 1 

% Households 100 72.6 98.5 0.1 

Use: Transport Pumping water Irrigation Others 

No. of 
households 1 0 0 0 

% Households 0.1 0 0 0 
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Tablei: 2 reveals that the principal activities for which 

inanimate energy is used are domestic ones of cooking, heat- 

ing and lighting. The use of inanimate energy for purposes 

other than domestic are of. 'an exceptional nature in the area 

Cultivation, which happened to be in process in April and 

December 1980, was carried out mainly by ox-drawn ploughs. 

Irrigation, where it existed as for instance on tobacco 

plots, was done by manual transportation of water from riv- 

ers. Likewise the housewater supply was drawn manually from 

rivers, streams, dams and water holes. A few householders 

of the more affluent group and whose homes lay on the pipe- 

line to Kilala received water from that source for approx- 

imately 15 KShs per month. All the three main types of fuel 

in use in the area, were used for cooking and heating water. 

Wood and charcoal fires also provide lighting especially for 

poorer homes unable to afford paraffin. Thus, as Table 4, ': 2 

clearly shows the use of energy fuels is limited to three 

basic domestic functions which of itself reflects a pattern 

that makes very limited demands on world energy resources. 

2. Quantities of different fuels used 

In order to quantify, in metric terms, the common mea- 

sure of a mUvio or roa-d of wood, a small sample of estimati- 

ons of a load were weighed. The estimates varied by about 
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10% from an average of 20kg which was used in converting 

loads to kilograms. The equivalent weight of a Idebbel of 

charcoal as already mentioned was 5kg-while the common 

measures for paraffin were directly translatable to metric 

units. The following table summarizes the mean per house- 

hold and per capita consumption of the principal fuels: 

Table Quantities of Fuels used per household and 

per capita per month 

Fuel Mean per 
household 
use 

Wood (kg): 319.5 

Charcoal(kg): 6.1 

Paraffin(litre): - 4.6 

Std. Deviation Mean per 
in household capitause 
use 

182.8 47.6 

15.8 0.90 

3.4 0.68 

In the per household figures, the scatter as indicated by 

the standard deviation is very large for all three fuels. 

The case of charcoal is particular given that only an ov- 

erall of 22% of householders use it. consequently'leading 

to a standard deviation in excess of the mean. The princ- 

ipal variables affecting the scatter in the case of wood 

are: family size, variation- of foods to be cooked and ty- 

pe of wood being used. For paraffin use, however, the var- 

iables are quite different. As will be seen in Table 4-: 5 
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only 41 of the householders interviewed used paraffin stoves. 

Therefore, the variables associated with wood use and cooking 

apply only to this small percentage of households while for 

the majority the source of the large scatter must be sought 

in the diversity of lighting habits between households. Apart 

from these Variables involved in household use of fuels there 

is that added source of variation arising from the process 

of estimation by the respondents. Given the propensity to pl-'' 

ease and the variations which arise from a process of estim- 

ation by the respondents, the figures of Table 4: 3-must, be 

taken as a first order of approximation to the quantitative 

measurements of energy consumption in the area. 

The principal valtb, however, of the quantitative data 

for household and-per capita use of energy is that they give 

a clear picture of the proportion of the various fuels which 

form the energy mix of rural households in this area. It is 

a pattern which is preponderantly dependent on woodfuel in 

one form or another. It is also a socio-6conomic comment on 

the entire sub-location if one for a moment ignores any int-ý- 

ernal variations of wealth and poverty. From all the variety 

of forms of energy in use in different'parts of Kenya, the 

only commercial fuel available in this area is paraffin and 

even in this case it is used very sparingly. 

Translating the fuel per capita into common energy 

units, a better idea of the relative proportion of energy 

usage met by the different fuels is provided. Table 4-: 4 
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transl. ates all the fuel quanta into megajoules: 

Table 4: 4 Energy per capita per month in Meqajoules 

Fuel Amount per 
per capita 

Wood 47.6 kg 

Charcoal 0.90kg 

Paraffin 0.68 litre 

Megajoules Amount 
2% 

of Total 
per unit in MJ Energy used 

per month 

16.0 MJ/kg 761.6 93.4 

33.1 Mi/kg 29.8 3.6 

35.1 Mi/litre 23.9 3.0 

Although these figures are a first approximation and com- 

paring fuels in this way using their calorific values has 

grave limitations especially because of the differences in 

efficiencies with which they can be used, it does serve to 

give a rough idea of proportions of different fuels in the 

energy pattern. The figure of 97% of all energy resources 

for the area coming from woodfuel, given the reservations 

already expressed, conveys a picture of an energy pattern 

predominantly dependent upon woodfuel. 

2. For the conversion figures, that used for fuelwood is 

that recommended by Bialy (1979: 16) as the low heat 

value for air dried wood burned at constant pressure 

conditions of I atmosphere. That used for charcoal is 
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Amounts of fuels used for different purposes 

Except for the 41 households which used paraffin stoves 

for cooking (Table 4: 5), at least on an occasional basis, 

all the households in the first phase of the survey report- 

ed using paraffin solely for the purpose of lighting. For 

the respondents in possession of stoves to distinguish bet- 

ween amounts used for cooking and lighting was extremely diff- 

icult and no figures with any degree of accuracy could be off- 

ered from the answers in the questionaires. Likewise a distin- 

ction between wood and charcoal used for cooking and heating - 

both space and water heating - was difficult for the respond- 

ents. In addition, disaggregating the figures of amounts of 

fuels used for cooking, heating and lighting made little 

meaning to the respondents. 

Technology used in burninq of fuels 

Table 4: 5 Number of Households using various technologies 

in fuel use 

Technical Devices 

out-door open fire 

In-door open fire 

Charcoal Braziers 

No. of Households 
using them 

0 

681 

132 

% of households 
using them 

0 

99.5 

19.0 

2 cont. the value determined by the author on samples of Kenyan 

charcoal with a bomb calorimeter. The valu& for kerosene is 

calculated from the high heat value of 46.1 Mi/kg and specific 
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Table 4: 5 Number of households using various technologies 

in fuel use (continued) 

Technical Devices 

Mud-brick stoves 

Gas cookers 

Paraffin stoves 

Electric cookers 

Others 

No. of Households 
using them 

0 

1 

41 

0 

0 

% of Households 
using them 

0 

0.1 

6.0 

0 

0 

The method used by all the households for burning fuel- 

wood was the three stone in-door hearth. In no case was an 

out-door open hearth encountered, although such was the ex- 

pected norm rather than the indoor type (cf. Question 5 in 

Questionaire). The hearth consisted of three erect stones 

approximately 120 0 apart embedded in the ground and protrud- 

ing to a height of approximately 30 cm above the ground. The 

inner faces of the stones had an inward-inclining slope (cf. 

Fig 1 below) so that the cooking pot could be safely held be- 

tween the stones. It would seem that this particular struct- 

ure is designed to suit the locally made pot called 'mbisu' 

which is almost spherical in shape and made from fired-clay. 

Fig 1 
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The cylindrically shaped aluminium pot called a Isufurial, 

however, fits this model less well because of being less 

stable. 

The particular arrangements-of internal structure and 

inserted pot provide an arrangement which eliminates some of 

the grosser inefficiencies associated with the open hearth. 

No alternative models such as the lorena mud-stove, first de- 

veloped in Guatemala and later popularized in Kenya by the 

Karen Village Polytech., were observed during the course of 

the survey. In fact, the percolation of any ideas or devices 

developed by appropriate technology centres and groups in 

Kenya was nowhere observed. 

The divergence between the number of charcoal users 

recorded i. e. 152 as in Table 4:. l and those who possessed 

charcoal stoves i. e. 132 as in Table 5: 1 is explained by the 

fact that in some cases charcoal is also burned in open three 

stone fires for the occasional roasting of meat or similar 

dishes. The charcoal stoves observed were in all cases of 

the type most commonly used in Kenya which has come to be 

known as the 'traditional jikol. It is made from industrial 

waste; oil or insecticide drums are cut in halves, then a 

grate, handles, legs, supports for the cooking pot and a 

door in the side below the grate which acts as a control on 

the air-supply are fitted. There were no workshops either in 

Kilala or Kaumoni which made these braziers. All were import- 

ed to the area from the informal sector of either Machakos or 

2 cont. gravity of 0.81 given by Bialy (1979: 24) which he takes 

from Spiers (1955: 358) and Gooding (1958: 7-22) which both con- 

cur on this value. 
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Nairobi by local traders. A good number of charcoal users- 

in the area were of the semi-urbanized stratum such as tea- 

ch6rs, traders, government employees and high-sthool stud--- 

ents. Thus to some extent it was associated with a kind of 

urban life-style and a degree of affluence above the maj- 

ority of the population as we shall see in the next chapter 

when the socio-economic dimension of the energy pattern is 

considered. 

Two types of paraffin stoves were in use: the primus 

stove working on the principle of the ignition of vapour- 

ized paraffin and a paraffin stove using a wick for the com- 

bustion process. As the figures show, their use was restric- 

ted to a very small minority of the households because the 

cost of the stoves and the fuel was clearly not within the 

economic possibilities of the majority. For lighting purpos- 

es other than wood and charcoal fires, a variety of techn- 

ical devices were employed. By far the commonest type was 

that employing a simple kind of wick or cloth which dipped 

into the oil container made from industrial waste such as 

lubricating oil, 'kimbol (lard), 'cowboy' (margarine) or 

coffee cans. They are called 'koloboi' (probably a corrupt- 

ion of 'cowboy') and are made locally in the rural informal 

sector and sold at 1,50 KShs each. A small minority possess- 

ed hurricane lamps - pressurized paraffin lamps with a man- 

tle or filament. The current price, 70 KShs, was well out- 

side the reach of most of the respondents, because no doubt 
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of the competing demands on the little cash available. Yet 

a smaller number of households used Aladdin lamps which were 

still more expensive. In the survey, systematic information 

was collected only on whether one used paraffin lamps or 

not - the variety, especially the purely local type or 

'koloboi' coming somewhat unanticipated. Consequently the 

observation on the proportion of the different types of par- 

affin lamps has only the weight of a general observation. 

The technical choice of the Ikoloboil as indeed of most of 

the technical choices that were encountered in the survey 

seemed to be an illustration not of need but of economic 

means and social position. Durability, performance vis-a-vis 

other models or versatility were qualities that gave way to 

economic necessity. 

Table 4: Technical Devices used for Lighting 

Device No of Households 

Paraffin lamps 670 

Electric lamps 9 

Gas lamps 4 

Other types 144 

originally, the term 'electric lamps' in the questionaire 
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was meant to designate the number of households using mains 

electricity or an engine powered private electricity supply. 

However, only one private electricity supply existed and ma- 

ins supply electricity is not available in the region. Thus, 

in practice the positive respondents in Table 4: 6, for the 

use of electric lamps (9) and other types (144) in fact des- 

ignates those who were in possession of electric torches which 

serve both as alternatives to paraffin lamps in the domestic 

scene and for movement along paths and roads at night. 

Distances travelled for Firewood, Charcoal and Water 

2o 

14400CHOL. PS 
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Fig 2: Distance to Fetch Wood 

The principal facts conceri 

order to fetch fuelwood by 

location are shown in Fig. 

ing to walk no distance at 

(which we considered to be 

households. In all, 57% of 

aing the distance travelled in 

the inhabitants of Kaumoni sub- 

2 above. Those who reported hav- 

all or a negligible distance 

100m) constituted 23% of the 

the householders travelled less 
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than 1 km to collect firewood. Those in this bracket, in 

all likelihood, collect their firewood either on their own 

farms or from a neighbour's. The 36% who have to travel 2 km 

or over to collect firewood suggests people who travel to the 

scrub-wood slopes of Kitondu and Nthangu Hills to meet their 

fuel requirements. When the average distance travelled by a 

householder is worked out it comes to 1.35 km. The statistics 

confirm the general impression conveyed during the survey 

namely that a high percentage of the people collect their fire- 

wood either from their own 'kisese' or that of a, neighbour by 

arrangement. In general, the sight of women trudging with large 

loads of firewood such as one sees in the central highlands 

of Kenya was not a familiar one throughout"-Kaumoni. of course 

the phenomenon of women laden down with loads of firewood in 

the central highlands is not one of recent-origin or due to 

any recent increase-in the scarcity of fuelwood which obliges 

them to travel greater distances. Already around 1890 Jackson 

recorded his observations about Kikuyu women as follows: 'some 

of their loads of firewood were so heavy that the strap sank 

deep into the flesh below the level of the surrounding skin' 

(1930: 171). 

The distance that householders had to-travel to fetch 

water was recorded during the survey not because of any dir- 

ect relevance it had to the use of energy. The effect of 

water availability and the distance travelled to fetch it on 

fuelwood consumption is indirect. If water is in scarce supply 
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and has to be fetched from greater distances then it is like- 

ly to be used sparingly in cooking and washing which will aff- 

ect the amount of energy required. Another reason for record- 

ing the distance travelled to fetch water was to estimate the 

amount of'hardsli# and time involved in this chore. The aver- 

age distance travelled to fetch water, according to the survey 

findings was 0.9 km. Except for a few households which posse- 

ssed galvanized water storage tanks for collecting rainfall 

from the house and--a few more receiving water from the Kilala 

market supply, water was drawn from the Kaiti River, its trib- 

utaries the Kaatine and Muiu Rivers, a number of surface wells 

and water holes and a fairly large dam. The rivers are all 

seasonal, a fact which creates some difficulty during the dry 

seasons as holes have to be dug in the river beds and it is in 

much shorter supply. From the point of view of distance to tra- 

vel and hardship involved in the fetching of water, the survey 

suggests that, *, it--woiild be roughly the same as that involved 

with firewood. However, there is the additional problem as- 

ociated with the water supply which is the health hazards in- 

volved when people and livestock have to use water that is 

stagnant over a period of time. 

Charcoal and paraffin were generally procured at the 

market of Kilala and the shopping area of Kaumoni. Therefore, 

as with other commodities such as soap, tea, coffee or sugar 

the distance travelled to procure them was a function of one's 

distance from these markets. 
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Summary of First Phase of Survey 

From the first phase of the survey a number of facets 

of the energy pattern had been established with clarity such 

as the predominance of dependence upon woodfuel energyj the 

functions for which energy was used in rural households, the 

small number of charcoal braziers, paraffin stoves and soph- 

isticated paraffin lamps reflecting considerable economic- 

constraints and the absence of any modern amenities such as 

public electricity or water supply. On the question of the 

amounts of the different fuels used tentative figures were 

arrived at giving an approximate picture of the nature of de-- 

mand on woodfuel and commercial energy supplies. However, reg-- 

arding the nature of the materials used as fuelwood and for 

charcoal production, the process by which charcoal was prod- 

uced and the relationship between supply and demand and the 

flow of fuel out of the district in the form of charcoal the 

first phase gave at most only general impressions which it 

was the function of the subsequent phases to clarify. 

Second Phase of the Survey 

A second phase of the survey was undertaken in December 

1980, the specific objective of which was to establish a 

clearer idea of the energy system and to clarify some of the 
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points not fully investigated in the first phase. In part---- 

icular, more accurate measurements of fuel consumption and 

a better idea of the nature of the materials which househol- 

ders designated as wood were sought. Charcoal production in 

the area and its relationship with fuelwood materials was 

also investigated. Spring balances weighing up to a maximum 

of 12 kg. were used for the weighing of a day's consumption 

of fuelwood as estimated by the respondents. The method em-, 

ployed in the first phase for the computation of charcoal 

and paraffin quantities was retained. 

Species of Trees used as Firewood 

The woods used by each homestead in the survey were re- 

corded, a list of which is given in Appendix 3. English equi- 

valents and technical-names for the cases in which they could 

be traced are appended to the Kamba names in which the people 

responded. A great variety of trees and shrubs, approximately 

50 in number was found to be used. Also, a number of, materials 

that cannot be classified as trees were used as firewood such 

as 'ndau' or euphorbia hedges, Im'Ukongool or sisal poles, 

musuu or cow-pea stalks and'maize stalks and cobs from which 

the grain was removed. Except for two or three instances, 

none of the households were observed to use the bigger trees 

for firewood such as the wild fig tree or mu"umo, eucalyptus 

trees or 'miulsanduku' and croton megalocarpus or 'm-Uthulu'. 
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The only tree which was widely coppiced is-'the fast-growing 

soft-wooded tree called ImIultundul. By the use of a wide vari- 

ety of trees, shrubs and agricultural by-products, it would 

seem that the environmental damage was greatly minimised. In 

the light of the diversity of materials used, much of which 

cannot be classified as wood, aggregate and average figures 

of consumption take on a new meaning as do also attempts at 

estimating the balance between consumption and production. 

on examination of the materials used by rural householders, 

both in quality and amount, it certainly could not be cons- 

trued as mining the forests of the area. 

Charcoal Production and Use 

Charcoal of any quality cannot be produced from either 

soft woods such as mutundu or small trees or branches or 

hedge and boundary products which we found commonly used as 

fuelwood. The commonest wood used for charcoal production in 

the area is the hard-wooded acacia tree. The second phase re- 

vealed that the following are the principal varieties used 

for its production in the locality: milthiia, munguthe, mUtithi, 

muama, musewa and mwaa. During the course of the survey, the 

production of charcoal in one particular instance was stud- 

ied with great detail. The trees from which the charcoal was 

being made was of the m"Uthiia variety of acacia (acacia mell-' 

ifera (Vahl) Benth). The trees were felled and immediately 
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burned in earth kilns near the place where they were felled. 

The place of production was in the thickets which formed a 

kind of 'kisese' approaching the slopes of Nthangu Hill. The 

diameter of the trees used in making the charcoal was app- 

roximately 20cm. and it was about three metres high, thus 

being a tree that was about'two years old. 

The economics of charcoal production make it more attr- 

active than agricultural labour in the service of the more 

affluent peasants. In the instance studied in detail, the 

felling and chopping of the trees And the setting up of a 

kiln took a man and his wife almost a complete day to do. 

Then on the following day the woman carried the bag of char- 

coal produced to Kaumoni market, a distance of about 1.5 km. 

and retailed it in Idebbes' at 4 KShs making a total of 28 KShs 

for the bag. When compared with 5 to 10 KShs per day for farm 

labour, it would seem that economically charcoal production is 

preferable. The only limit to its production is the availabil- 

ity of suitable trees. For a subsistence economy with sales 

from cash crops often undependable as was the case in 1980, 

a drought year, charcoal production is an attractive way of 

raising the cash to buy foodstuffs and to pay school fees and 

meet other cash demands. Ten different households were ident- 

ified as being engaged in the production of charcoal but some 

of them di"d-, so only on an occasional basis. Between them some- 

thing in the region of 200 to 300 bags are produced per month, 

half of which is sold locally and half exported from the sub- 

I 
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location. 

Some very important consequences follow from the nature 

of the charcoal factor in the rural energy pattern. The first 

is that charcoal production demands the use of the better wo- 

ods and the larger trees, therefore, the ecological consequen- 

ces of a large charcoal economy are much severer than that of 

fuelwood use. Also with the export of charcoal to the urban 

areas, an area has to produce not just sufficient woodfuel 

to meet local requirements thus increasing the environmental 

stress. From an economic point of view, charcoal production 

is but one means which rural people use to raise sufficient 

cash to be able to purchase commodities in the modern sector. 

As will be seen later, the greater part of the-, urban, population 

rely predominantly on charcoal for their domestic energy 

needs. Therefore, on a national level it emerges that the 

drain of woodfuel from the rural to the urban areas presents 

a serious threat to the balance of woodfuel supply and demand. 

Quantitative Measurements for the Second Phase 

In the second phase, 327 households i. e. roughly half 

of those in the first phase were revisited with a view to 

collecting more precise figures on fuel consumption. The 

principal findings are summarized in Table 4: 7. 
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Table 4: 7 Number of households using principal fuels 

and per capita consumption 

Fuel 

Wood 

Charcoal 

No. of households % of households 
using fuel using fuel 

327 

69 

100 

21 

Amount of fuel 
used per capita 
per month 

70.8 kg 

0.98kg - 

Paraffin 321 98 0.60 litre 

The percentage of households using the basic fuels of 

wood, charcoal and paraffin are exactly in agreement with 

those found in the first phase, thus confirming the pattern 

in Table 4: 1. Also, as would be expected if there were no 

serious errors, the amounts of charcoal and paraffin used 

per capita in Tables 4: 1 and 4: 7 are in fairly close 

agreement. The introduction of spring balances for weighing 

the estimated consumption of fuelwood per person and per 

household, however, gave an increase of approximately 50% 

to the values found in the second phase. Thus, the evidence 

of the second phase suggested that the figures for fuelwood 

in the first phase were underestimates which arose because of 

the fluidity of the traditional concept of a load or m! Yio and 

the difficulty of the respondents in estimating with any acc- 

uracy the amount t hey use in a given period of time. The 
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method used in the second phase partially eliminated these 

sources of error but it still left one dependent upon est- 

imations of the people in matters which in everyday life are 

not submitted to any measurement or recording. In the third 

phase, as we will see, the problem of reliance on estimates 

which has been the standard procedure in all the rural ener- 

gy surveys done in Kenya is circumvented by measuring actual 

amounts used. It will also serve as a test of the validity 

of the quantitative results of phase two. 

Conclusions from the Second Phase 

The pattern of the predominant dependence on woodfuel 

observed in the first phase was confirmed by the second. -- 

One of the most important conclusions flowing from the sec- 

ond phase is that there is a sharp difference between the 

parameters of fuelwood and charcoal production and use. 

This distinction is of first importance in understanding 

the dynamics of the rural energy sector and the sustainab___ 

ility of the present pattern. Using the monthly per capita 

figures for charcoal consumption internal to the area der- 

ived from the first and second phases, the total consumpt- 

ion comes to approximately 3000kg or 85 bags per month. 
3 

This agrees roughly with the figures separately derived 

from the charcoal producers'(cf-. page 193). Because of the 

export of charcoal from the area, however, the total demand 

3. The population of the area is 3,186 (cf Table 3: 1) and 

per capita consumption per month 0.98 kg. 
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on charcoal is twice the amount of internal demand. An 

approximate calculation shows that by weight charcoal con- 

sumption amounts to about 22% of that of fuelwood consum- 

ption. 
4 When it is also considered that charcoal demands 

the use of prime wood whereas fuelwood covers a very large 

variety of low grade materials, the ecological consequences 

of charcoal production vis-a-vis that of fuelwood become 

more stiking. The great variety of materials and species 

of trees that the second phase revealed were being used as 

fuelwood shows that undifferentiated quantities of fuelwood 

being used can be a misleading concept in assessing the wood- 

fuel energy situation because of the variation in quality of 

the materials being used. 

In the broader framework of developments within the area, 

the following would seem to be the direction of the energy 

pattern: there is considerable pressure, as we shall see in 

more detail later in Chapter 7, to join the cash economy. 

Hence, where possible there is a switch from subsistence 

crops to cash crops and"also a conversion of land for gra- 

zing (kisese) to agricultural land'(nglundu). AS part of the 

process of being absorbed in the cash economy, there is also 

the switch from the use of good wood as fuelwood to the pro- 

duction of charcoal for sale. Therefore, the pattern observed 

of the widespread use of low-grade materials as fuelwood which 

superficially may be interpreted as a sign of imminent crisis 

in fuelwood supply arising from extravagent and inefficient 

9 

4. Calculated using conversion factor from wood to charcoal of 

10: 1 by weight 
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use-patterns of the rural populace, may rather more likely be 

a result of efforts to counteract impoverization of the rural 

sector. 

Phase Three of the Survey 

The third phase of the survey was carried out in June 

1981, the beginning of the harvest season after an abundant 

rainy season in April-May of that year. Rainfall had amoun- 

ted to 702.8mm. Sixty different households were visited, the 

reason for the smaller number being that due to the nature 

of this part of the investigation an enumerator could only 

visit one household per day. A questionaire more specific 

to this stage of the investigation was designed (cf. Appen-' 

dix 5) and a copy filled for each household. The objective 

of the survey was to measure precisely the amount of fuel 

consumed in a sample of households during one evening's 

household activities and hence to deduce through a number 

of other questions as accurate an estimate as possible of 

the daily and monthly consumption of fuels per household and 

per capita. In addition, a better idea of how. the energy 

system works and its variables was aimed at by recording 

the foods cooked, the time taken to cook them and whether on 

the day in question the householders had cooked at noon and 

in the morning. Another important objective was to investig- 

ate more closely the types of fuelwood actually being used 
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on the occasion of the visit. Lastly, it was hoped that the 

amount of fuel used for space heating and water heating could 

be measured in order to know what importance could be attached 

to these functions in the rural energy system. 

Method 

A prior arrangement was made for the visiting of a 

household during an evening's domestic adtivities--Arriving 

by about 5.00p. m., an hour before night-fall, one was able 

to weigh the woodfuel before the cooking and other activit- 

ies began. One stayed with the householders until approxim- 

ately 10.00p. m when the meal had been cooked and eaten and 

other domestic activities had been concluded. 

Quantitative Results 

In point of fact most of the quantitative measurements 

revolved around the use of fuelwood. of the sixty households 

surveyed in the third phase, only one was found to use char- 

coal i. e. 1.6% and 20 or 33% to use paraffin for lighting 

and none for cooking on the occasions on which they were 

surveyed. In both cases, these percentages are very much 

lower than those of phase 1 and 2. The following hypotheses 

suggest themselves to explain the divergence between the re- 

sults of the first two phases and those of the third: 

i) For both paraffin and charcoal use a positive response 
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included occasional or even intermittent use which would be 

consistent with the results found; ii) For the case of par- 

affin lamps, it could be that in some households they are 

used only after the fire has been extinguished later at night 

and hence escaping our observation:; iii) some of the pos- 

itive responses in phase one and two may have been of a 

placebo nature and hence the figures for users and quant- 

ities used exaggerations. However, the correspondence bet- 

ween both the numbers of users of charcoal and paraffin in 

the first two phases and the amounts of the two fuels used 

seems to eliminate the third hypothesis. Therefore, the find- 

ings of the third phase underline a further element in the 

pattern of charcoal and paraffin use, namely their occasion- 

al, intermittent or sparing use by householders. As regards 

measurements of amounts of charcoal and paraffin used little 

can be added to the findings of the first two phases. For 

charcoal, in the one instance observed 0.75 kg was used 

from which no generalization can be made. As regards paraffin 

use, because of the reliability of the results of the first 

two phases and the inconvenience it was estimated that its 

measurement would cause, no numerical results were collected 

in the third phase. 

Th, e most important focus for quantitative measurement 

from the very nature of the case was fuelwood. The following 

table gives the principal findings on household and per cap- 

ita consumption of fuelwood : 
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Table 4: 8 Household and Per Capita Fuelwood Consumption 

per evening 

Mean Std. Deviation 

Household 
consumption 6.7 kg 2.6 

Per capita 
consumption 
over all 
households 0.9 kg 

Per capita 
consumption of 
each household 1.0 kg 0.4 

The mean of per capita consumption of each household was 

calculated by getting the per capita consumption for each 

household and then doing a statistical analysis to find 

their mean and standard deviations. The close agreement 

between this figure and the mean per capita consumption 

over all households suggests an almost linear relationship 

between household size and energy used. This table gives 

the rough figure of 1 kg of fuelwood per meal to be the av- 

erage demand that a rural dweller in this area makes on the 

environment which by any standards is a rather modest fig- 

ure. Together with the other data collected during the survey, 

we shall use this figure further on in the Chapter to derive 

an accurate estimation of daily consumption of energy per 
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capita in this area and its implications as regards a wood- 

fuel crisis. The standard deviation for household consump- 

tion and per capita consumption of each household are alm- 

ost the same viz 40%. If there were a linear relationship 

between the number in a household and the fuelwood used, 

then one would have expected the standard deviation in the 

case of per capita consumption of each household to be app- 

reciably less. The principal variables which account for the 

value of the standard deviation in household consumption are 

family size with consequent variation of quantity of food to 

be cooked; the type of food being cooked; the quality of the 

wood being used and the variation in efficiency of the fires. 

The details collected during the survey enable us to have a 

closer look at some of these factors in the following sections. 

Quantities of Fuelwood used for different kinds of cooking 

Table 4: 9 

Type of Food 

Amounts of Fuelwood used for cooking different 

f oods 

Mean amount Std. Deviation No. of 
of fuel (kg) H/holds 

using 
given 
type Of 
food 

Mean No. 
persons 
per 

Githeri 
(Maize & Beans) 1.07 0.40 30 7.5 

Ugali (stiff maize 
porridge + vegs) 0.77 0.32 9 7.3 
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Table 4: 9 Amounts of Fuelwood used for cooking different 

foods 

Type of Food Mean amount Std. Deviation No. of 
of fuel (kg) H/holds 

using 
given 
type of 
food 

Pumpkin + vegs. 0.92 0.23 4 

Ugali + Roast Meat 0.95 0.25 6 

Roast Meat 1.03 0.19 3 

per 

7.5 

7.3 

6.6 

The only indication as to the amount being cooked in 

each case is the average number of persons being cooked 

for on the occasion of the survey. This figure works out 

to be approximately the same so that one is speaking of 

amounts of fuel used to cook roughly the same amount of 

each type of food. The most marked difference is that bet-- 

ween ugali and vegetables and the other types of food bet- 

ween which there is lttle variation. The two most widely 

used dishes are githeri and ugali between which there is 

a 28% difference in the mean amount of fuel used, a diff- 

erence which is significant at the 5% level. Thus, one of 

the principal factors in accounting for the difference in 

amounts of fuel used in different households is the type of 
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food being used. The predominant use of maize in grain form 

naturally requires cooking for a much longer period than 

maize meal and accordingly makes greater fuel demands. Any 

switching, however, to foods that cook more quickly and ' 

therefore consume less energy could have rather undesirable 

effects on health. 

Table 4: 9 also shows the predominant dietary pattern. 

Maize in the form of boiled Irains, boiled flour or roasted 

cobs was the principal element in the meals of 45 of the 

households visited. Meat was used in only three households 

i. e. 5%. Due to its cost relative to other foods and the 

inability to preserve it for any length of time, meat is 

at most an occasional dish and limited more or less to the 

relatively affluent group in rural society. 

Fuelwood used for space heating 

As already mentioned, the disaggregating of amounts of 

wood or'charcoal used for cooking, lightina, heating water 

and space heating is very difficult especially as some of 

these functions are performed simultaneously. 

In order to get an estimate, even though approximate, 

of the fuel used in space heating, it was noted whether the 

fire was extinguished after cooking or not and whether and 

how much fuel was added after the-6ooking operation was com4- 

pleted. The results are summarized in Table 4: 10. 
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Table 4: 10 

Category of 
T-T-,, --], ^l A 

Fire extinguished 
after cooking 

Fire left burning 
after cooking 

Fuelwood used in space heating 

No. of households Amount of Fuel added 
after cookinq 

18 

25 

0 

0 

Fuel added after 
cooking 12 15.3 kg. 

For the 25 households which left the fire burning after 

cooking, an estimation of the fuelwood used for space heating 

is not possible except in general terms that it was just a 

few per cent of the wood that was used for cooking. For the 

12 households in which more fuel was added after cooking, the 

total amount viz 15.3 kg. constituted 3.7% of the aggregate of 

fuel burned in all the households. Therefore, of daily or 

monthly consumptiongiven that space heating is operative 

only in the evening, it would constitute only a half to a third 

of this percentage i. e. approximately 2%. Apart from the 

attempts to quantify the space heating component of energy 

used, the pattern of fuel use for space heating given in 

Table 4: 10 is one of a sparing use of resources. Thus, in 

common with most parts of Kenya and excepting the cooler 

regions of high altitude, space heating is but a very small 

factor in energy requirements. 
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Types of Fuelwood used 

The species of wood used on the evening a household was 

visited were recorded on each questionaire and a breakdown of 

the results is given in Table 4: 11. 

Table 4: 11 

Species 

musomolo 

MU-semei 

MU"'tundu 

w Muselele 

Mavila 

Mathi 

: Frequency of Usage of different wood species 

No of households 

26 

12 

8 

8 

8 

8 

Species 

M5kuýe 

Ndau 

Mlawa 

Mwaa 

MUuku 

No of household! 

8 

7 

4 

4 

4 

Thirty nine different species in all were used in the 

different households in this phase, each household generally 

using a combination of woods. The other 28 species not given 

in Table 4: 11 were used in less than four households in the 

survey. Harvesting had not yet begun, hence there was a notice- 

able lack of agricultural by-products such as mu"suu or cow-pea 

stalks among the materials being used. 

Of the above trees mU'somolo, mUsemei, mUselele, mathi 

and mlawa are sub-species of acacia. Most of them however, 

like mUsemei - an acacia with galls - are small in size and 

associated with savannah type vegetation. Mývila is a small 
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shrub-like tree and ndau a type of euphorbia. The only tree 

among the list in Table 4: 11 which grows to any great height 

is MUkuye (Ficus sycomorus L) and even in this case it was 

only branches which were used. None of the trees being used 

were of the better species of wood used for charcoal produc- 

tion, thus confirming the pattern of the second phase of the 

sharp and crucial distinction between the charcoal and fuel- 

wood sector. 

Morning and Midday Domestic Activities 

For the particular day on which a household was visited, 

information was gathered on whether cooking and the use of 

fuel had taken place that morning and midday and if it had 

the nature of the materials used. Table 4: 12 summarizes the 

findings. 

Table 4: 12 : Types of Cooking at Midday and Morning 

Morninq 

Type of 
Cooking 

Rewarming of food 

Tea 

Porridge(usi made 
from maize meal) 

Boiled milk 

Ugali + vegetables 

No cooking 

Midday 

No. of Type of 
households cooking 

9 Rewarming of food 

48 Tea 

35 Porridge (usi) 

4 Roast Maize 

2 Ugali 

4 Githeri 

Pumpkin 

Sweet potatoes 

No cooking 

No. of 
households 

4 

1 

3 

4 

26 

17 

1 

1 

10 
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The dominant'pattern for morning cooking was tea and 

porridge, the latter being made from maize flour. The midday 

pattern resembles the evening pattern except that ugali, prob- 

ably because of the quickness of its preparation, was the dom- 

inant dish. Only a small number of households did no cooking at 

all in the morning viz'4 households or 6% while at midday the no 

cooking households amounted to 10 or 16%. This pattern would 

seem to conflict with the general belief that it is only in the 

evening that cooking of any importance takes place in a rural 

Kenyan homestead. This information is also important when con- 

sidering the possible contribution that alternative energy 

sources such as solar could make to lessening the demand on 

woodfuel resources. 

From the details of the morning and midday cooking patt- 

erns together with the measured consumption of fuelwood during 

the evening's domestic activities, a fairly accurate estimate 

of the daily consumption of all the households can be arrived 

at. A first level of approximation would be to assume that for 

the midday session one sixth less than the evening aggregate for 

households was used because a sixth of the householders did not 

cook. For the morning cooking session in which tea and/or porr- 

idge is the dominant pattern, both of which are quickly cooked, 

it would be reasonable to assume that half the fuel used in the 

evening session was consumed. Therefore: 

Total consqmption for all 60 households per day = 403 + 335 + 201 

= 938 kg. 
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Average household consumption per day = 15.6 kg 

Average consumption per person per day = 2.2 kg 

Average consumption per person per month = 66.0 kg 

The deviation expected would be as in the case of individual 

meal deviations of the order of 40%, shown in Table 4: 8, - 

because of the variables already mentioned. The measurements 

and calculations from the smaller sample in the third phase 

agree within 6% with those in the second phase and so confirms 

the validity of the findings of the second phase estimations 

of fuelwood consumption. 

Summary of Results of the Three Phases 

From the three phases an accurate picture of the amount 

of energy used by a rural inhabitant in a typical situation 

in Kenya can be arrived at. Firstly, on the level of quantities 

of the different fuels used the mean of phase one and two 

values for charcoal and paraffin represents the best value 

for these fuels while the mean of phase two and three gives the 

closest value for fuelwood consumption. Table 4: 13 summarizes 

these results and gives a calculation for the average daily 

use of energy. of course, as has been stressed throughout this 

chapter, there are considerable variations between households 

so that in a sense, the mean is an abstraction which fits only 

a few cases. 

/ 
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Table 4: 13 Total Amount of Energy used per capita 

per day and per month 

Fuel Amount used MJ per unit 
per month 

Wood 68.4 16.0 Mi/kg 

Energy used per 
month in Mi 

1ý094 .4 

Charcoal 0.94 3.1 Mi/kg 31.1 

Paraffin 0.64 35,1 Mi/litre 22.5 

Total ........... 1148.0 MJ 

Therefore, total energy use per person per day 38.2 MJ 10.6 

kWhr 

The average energy consumption an inhabitant of a fairly typical 

rural Third World Area, therefore, comes to approximately lOkWhr 

or the equivalent of ten energy slaves. 
6 Probably in an effort 

to highlight the gross inequity between different countries in 

the use of energy resources figures smaller by a factor of 

ten are generally quoted without any substantiating evidence. 

For example, Lovins (1971: 16) asserts that the per capita 

energy gap between Nigeria and the U. S. A. is of the order of 

250 with the average per capita consumption in the United States 

being approximately 300 kWhr per day. This suggests that the 

average Nigerian per capita daily consumption amounts to 

approximately lkWhr or one energy slave, which is probably in 

error by an order of magnitude. There are, of course, many 

other elements which must come into any comparison between 

6. An energy slave has been defined as 1 kWhr or 3,600 ki/day, 

and as approximating to the work output of an average person 

workinq at 10OW for 10 hours. 
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energy consumption in different countries such as the effic- 

iency with which it is used or is possible to use it with the 

available technology and the nature of the task it is applied to. 

These factors will be considered in subsequent chapters. 

One of the most important findings of this research is 

that charcoal is a crucial factor because it places a heavy 

demand on the wood resources and above all because it brings 

in a dimension external to the local reality of supply and 

demand namely the energy and socio-economic relationships 

between rural and urban sectors. Although the existence 

of a large urban consumption of charcoal has been mentioned 

in the other studies done on Kenya, its central importance in 

understanding the dynamics of the rural energy pattern has been 

missed. 

Fuelwood has been taken as a homogenous entity in all the 

studies of the rural energy situation in Kenya and consequently 

the emphasis is almost exclusively on quantity. In reality, 

however, we found a great variety of materials differing sharply 

in quality. While the energy content per unit weight of these 

different materials may not vary greatly, there is a very great 

difference in ecological effects between felling large trees 

and natural forests and gathering burning materials from shrubs, 

hedges, boundary fences and agricultural by-products. To under- 

stand the emergence of this pattern, however, a positivist exam- 

ination of the reality can lead to faulty conclusions and rem- 

edies. Viewed in an historical perspective and in a more global 

context of'developments, it will be seen that even the nature of 

the problem has to be redefined. 
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Historical Perspective of the Survey Findings 

In Chapter 2 it was seen that before the colonial trans- 

formation and upheavals in Ukamba, the region did not have a 

prodigious forest stock. In this century, principally as a 

consequence of land expropriation and population increase a 

crisis of erosion swept Machakos District between the 1930's 

and 19601s. This crisis resulted from the removal of much of 

the tree cover as more land was brought under more intense 

cultivation even though much of it was of poor quality. In 

general terms this represents the situation before the onset 

of massive urbanization especially from the 1960's with the 

consequent heavy demand on charcoal. Between 1948 and 1969, 

the population of the two main urban centres of Kenya viz 

Nairobi and Mombasa increased from 64,397 and 55,438 to 

509,286 and 247,073 respectively (East African Population 

Census 1948 and Kenya Population Census 1969 Vol. 1). In addit- 

ilon 'to these factors, through the 1970 Is the world economic rec- 

ession and the oil price increases intensified the deriand for 

woodfuel in the form of charcoal from the rural areas to the 

urban areas. The observed energy pattern in 1980/81 in Kaumoni, 

therefore is just a 'snap-shot' vision of the result of these 

historical developments. 

Throughout this historical development in this century 

and its effects on the woodstock balance of sustainable yields 

versus removals, one must distinguish principally between i) 

demand for land to be brought under cultivation and ii) the 
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demand for wood products external and internal to the area. 

It is to the demand for land for agricultural production 

competing- with grazing land and forests that one must att- 

ribute the decrease in wood stocks up to roughly 1960. Evid- 

ence for this was the cultivation of steep hillsides, tops 

of hills and near rivers in Ukamba eventually bringing sev- 

ere erosion. with a miniscule urban population prior to that 

date, demand for woodfuel was confined to the internal sector 

which as we have seen is not extravagant or demanding on res- 

ources. With a marked increase in urban population, an added 

factor of urban demand for charcoal came into play. The extent 

of this demand on a national basis we shall see presently in 

the next section. Side by side with both of these factors is 

the increase in demandfor woodfuel internal to the rural areas 

accompanying population increase. As urbanization increased, 

however, there was no let-up in the intensification of agric- 

ulture. With the Swynnerton Plan of 1954, yet another scheme 

for increased use of land was initiated. One of its principal 

objectives was to combat the inertia which 'traditional' land 

tenure customs caused and replace them by individual land ten- 

ure rights ( McWilliam 1976: 262). The 1970's was a period of 

further intensification through the implementation of the 

Machakos Integrated Development Plan. 

Thus, from an historical perspective the decrease in for- 

est stocks is not a phenomenon of recent origin of demand sur- 

passing sustainable yields, the 'mining' of this resource has 

been in progress for a protracted period and has been inten- 
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sified progressively as Kenya has become more integrated into 

the- world economy. Therefore, the conclusion of Openshaw 

(1980: 9), reporting on Munglala's survey of Machakos Dist- 

rict that 'the woodlands are being mined not managed' could 

have been made with as much validity thirty or forty years 

ago. Such a conclusion based solely on the energy consumpt- 

ion pattern at a given moment within the District conveys 

the erroneous impression that this process is attributable 

to rural energy consumption patterns coupled with population 

increase. 

Woodfuel Supply and Demand 

As seen above Openshaw on weak evidence concludes that 

demand is far outstripping renewable supplies and so the 

'forest capital' is being 'mined'. on a national levelbut 

on the basis of a much more detailed investigation of the 

global energy situation in Kenya, the Kenyan Fuelwood Project 

Steering Committee in their report (Beijer Report) comes to 

a similar conclusion. They conclude as follows: 

'Total wood demand is some 18.7 million tonnes 

(in 1980) although only 13.0 million tonnes is 

obtained from sustainable yields. The remainder, 

some 5.7 million tonnes is supplied from stock i. e. 

from forest capital' (Summary p. 3 of Beijer Report) 
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However, the Report is careful to distinguish between regions 

and asserts that the shortfall between sustainable yields' 

and demand is mainly in Nyanza, Western and Rift Valley 

Provinces. Eastern Province, to which Machakos District bel- 

ongs, according to the Beijer Report, has at the moment an 

equilibrium between supply and demand despite its contrib- 

ution of charcoal to the urban areas. The crucial evaluation 

of imbalance in the Beijer Report was made by measuring the 

consumption in surveys to get the demand side and by estim- 

ates of the woody biomass resource by 'mensuration surveys' 

of the potential of the various land types and ecozones. 

While a micro-study of the energy pattern of Kaumoni, 

a relatively small area, cannot provide an affirmation or 

denial of the global Kenyan woodfuel energy balance as given 

by the Beijer Report, it can provide some elements for eval- 

uating its veracity especially from the point of view of 

method. Secondly and more importantly, it can help to clar- 

ify the nature and causes of the problem. Furthermore, being 

an area of intermediate population density, altitude, rain- 

fall and agricultural potential, it is fairly representative 

of the energy situation in many parts of Kenya and may thus 

have wide application. 

The Kaumoni case shows that the consumption pattern 

of woodfuel is far more complex than raw figures suggest and 

in addition that one cannot give exact figures from estimat- 

ions gathered in sample surveys in which the variety is great. 

Even on the level of fuel use for one meal over a quite lim- 
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ited sample of 60 households, the Kaumoni survey showed that 

there was a standard deviation of 40%. Consequently, a mean- 

ingful statement of the situation must attach some statistical 

measure of the accuracy of the data. Therefore, there is 

little that one can deduce concerning the existence of demand 

outstripping supply situation on the basis of two magnitudes 

which one does not know are significantly different. It has 

already been stressed that because of the variety of materials 

used, the demand side figures are overestimates if taken to 

mean demand on tree or forest stock. This fact makes the 

estimation of balance or imbalance merely on the basis of 

aggregate figures a questionable procedure. 

This is not to deny that a woodfuel crigis exists but to 

question the methodology for determining it and its nature 

and causes. The best measure of the balance is given by the 

examination of the quality of the materials used and the 

move to alternatives of an inferior nature. On this basis, 

the Kaumoni survey shows some clear signs of an incipient 

crisis. But it is important to underline again, the reason 

is not the pattern of fuelwood use and demand in the rural 

areas themselves which the survey revealed to be sparing and 

efficient. An average of 1 kg. of fuelwood per person for the 

cooking of the principal meal, which we found to be the figure 

for the sixty households in the third phase, suggests a very 

modest use of resources. For an average household of six 

persons the annual consumption on a basis of 2.2 kg of fuel- 

wood per person Tr"ýdaymould amount-to approximately 5 tonnes 
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per year which even though modest may be difficult to sustain 

on small holdings of land where intensive agriculture is being 

practised. As land is converted more and more to agriculture of 

an intensive nature and as differentiation in the size of hold- 

ings increases, the signs of crisis will manifest themselves 

especially'on smaller farms. 

The pattern of Kaumoni fuelwood use showed that approxim- 

ately 80% of the population procure their supply from their own 

holdings or nearby without a monetary transaction. Therefore, 

as yet, the fuelwood dimension of rural life is hardly commod- 

ified at all. However, this as well as the other uncommodified 

areasof subsistence is integrated into the national economic 

structure so that monetary income from wages and cash crops is 

adjusted to a level which assumes such areas as free goods. Thus, 

in general, the free availability of fuelwood becomes an econ- 

omic necessity in rural life in the sense that money flow is in- 

sufficient for its purchase. Given such a situation, the problem 

is no longer one of aggregate supply and demand but whether from 

one's own land holdings or from common land one can claim entit- 

lement to sufficient to meet one's needs. The source of entitle- 

ment for the majority to fuelwood energy is land, possession. 

Therefore, as already hinted at and as will be seen in the next 

Chapter, the distribution of this resource is one of the crit- 

ical questions in rural energy. 

One of the consequences of the process of urbanization in 

the manner in which it took place in Kenya is a rapid growth in 
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the consumption of charcoal. One of the key discoveries of -' 

this survey, unlike the other studies done on rural energy in 

Kenya, is that the question of equilibrium between supply and 

demand of woodfuel resources in the rural areas of Kenya is ' 

I intimately connected with charcoal production and supply to 

the urban areas. Some of the social and economic characterist- 

ics of charcoal production have already been treated. The Bei- 

jer Report estimated that the total urban household demand for 

charcoal in Kenya in 1980 amounted to 368,000 tonnes (p 29). 

Using the Beijer figures for rural household fuelwood use and 

their conversion figures for charcoal, this amounts to 17% of 

rural household fuelwood use, a figure which agrees fairly cl- 

osely with that found for Kaumoni sub-location (cf -P 197). 

Given that the quality of the wood used in its production is 

usually the very best, it can be seen that the equilibrium of 

the rural energy supply and demand is intimately connected with 

urbanization and urban demand of charcoal. Taken with the diff- 

erence in the quality of the wood used, quantities used in the 

urban and rural sectors suggest that the urban drain aggravates 

very considerably the ecological balance. Therefore, the wood- 

fuel resource crisis, to the extent that it exists, is not sim- 

ply a phenomenon of the rural subsistence and peasant farming 

sector but of the rural-urban relationships. 

The Beijer Report interprets the urban use of fuelwood and 

charcoal as due to the mass influx of population from low inc- 

ome areas in the countryside as a consequence of which many 

households will at least initially be in a relatively weak 
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economic condition and therefore inclined towards energy modes 

associated with their earlier practices and customs. That is 

they understand the charcoal dependency as a persistence of 

rural energy habits which is hardly correct seeing the predom- 

inance of the use of fuelwood not charcoal in the rural areas. 

However, the urban fuelwood and charcoal phenomenon are best 

understood as part of the economic condition of the urban poor 

who are for the most part semi- proletarians i. e. people who 

earn part of their family life income in wage labour and the 

other part in so-called subsistence production. The institut- 

ion of semi-proletarian labour finds its rationale in keeping 

the wages of the urban labour force to a minimum. Fuelwood and 

charcoal energy supplies to the urban areas must be seen as 

part of the system of the institution of semi-proletarian lab- 

our whereby the energy costs of the urban strata are kept to 

a minimum by the provision of the better woodfuel materials to 

it at minimal prices. Therefore, as will be seen further in 

Chapter 6, the rural energy pattern and balance is tied in with 

the whole national economy and with the historical developments 

in the national economy over the colonial and post-colonial 

periods. 
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CHAPTER 5 

SOCIO-ECONOMIC DIMENSIONS OF THE ENERGY PATTERN IN KAUMONI 

SUB-LOCATION 

The characteristics of the energy pattern in Kaumoni with- 

out consideration of variations existing between householders 

was elaborated in the last chapter. We now look at the fine 

structure of this energy pattern and at the relationship 

between it and economic status. The objective of the investig- 

ation is to clarify more precisely the energy situation and in 

view of that offer a more precise critique of the current dia- 

gnosis made and the solutions proposed to the energy problem. 

On a global level, there is a correlation between the type 

and quantity of energy used and the economic resources of ind- 

ividuals and groups. This is particularly evident in the energy 

and income contrasts between low income countries 
1 

and indust- 

rialized ones. The World Bank gives the following figures for 

GNP and energy consumption per capita for these two groups of 

countries for 1979: 

G. N. P. per capita Energy per capita 
per annum(1979 U. S. $) per annum(10'xMi) 

Low Income Countries 230 139 

Industrialized Countries 9940 2369 

Source: World Development Report 1981, World Bank p. 134 & 146 

1. Defined by the World Bank as 36 countries with the lowest 

GNP per capita on a world scale. 
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The energy figures are in fact only for 'commercial' energy 

consumption which includes basically gaseous, liquid and 

solid fossil fuels and hydro and nuclear electricity. most of 

the fuel requirements of the LICs are in fact supplied by wood- 

fuel which does not enter into energy accounting figures of in- 

ternational agencies. Thus, on a global level, the more inten- 

sive and versatile forms of energy are proportionally used in 

far greater quantities by the industrialized countries which 

have populations with relatively high incomes. 

In societies where all goods and services have been comý-ýý 

odified and wage labour is the means for earning entitlements 

to a share of them, money viz the entitlement qualification, is 

a good index of relative wealth and poverty. Also quantitative 

data on income and--energy use make a great deal of sense in 

such a situation as indicators of welfare. However, in societ- 

ies in which goods and services are only partially commodified 

or hardly at all, comparisons with other societies in terms of 

well-being become less meaningful since many goods and services 

are in the nature of free goods or are produced and used outs- 

ide the exchange economy. In addition, the encounter between 

the industrialized 'commodified' societies with the relatively 

self-sustaining societies exposes the historical conditioning 

of concepts of welfare even when defined not in terms of income 

but in terms of indicators such as literacy, employment, life- 

expectancy, and food production levels. There are no easily av- 

ailable methods of estimating the psychological value of self- 

organized subsistence labour vis-a-vis wage labour or learning 
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by doing compared with basic schooling. 

In the encounter between self-sustaining societies and the 

industrialized ones, the former have had their self-sustaining 

areas gradually eroded and their resources, human and material, 

used to promote and enrich the latter. Historically, in this 

encounter between industrial civilization and other societies, 

as the areas of self-sustenance were diminished and replaced by 

commodified goods, entitlements to them were kept to a minimum 

by the socio-economic structures that resulted. Because of the 

mixture of elements of self-sustenance and dependence upon the 

money economy, real income and wealth as reckoned in industrial 

society is difficult to measure in Kamba society. Taken togeth- 

er with the ambiguity and cultural relativity of concepts of 

welfare, these factors render the investigation of the socio- 

economic dimensions of energy rather perilous since it involves 

judgements on what constitutes wealth and welfare and on the 

relative merits of various technical practices. 

In regard to energy use, particularly commercial energy, 

Illich (1973: 37) points out that a high use of it can only be 

adjudged good in a system where integration into the world sy- 

stem and therefore monetary integration is the goal of develop- 

ment. Both GNP and energy per capita measurements, as well as 

measuring in some way production and consumption, are in fact 

indicators of the level of integration into the world industrial 

economy. Integration into the world monetary economy in a pos- 

ition of equality and mutual benefit could be a desirable sit- 

uation. However, as we have seen, historically integration has 
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brought with it underdevelopment and the loss of cultural aut- 

onomy and present trends suggest that further integration spells 

further underdevelopment. This is a further dimension of thb- 

socio-economic context of energy which has to be borne in mind 

in the present investigation. 

In Kaumoni, the self-sustaining society is penetrated in 

many ways by the commodities of industrial society and an inc- 

reasing amount of agricultural production is for exchange on 

the market. In the energy field, fossil fuels particularly ker- 

osene are used on a limited scale and so represent part of the 

industrial interaction with the self-sustaining society. Alth- 

ough not generally classified as a commercial fuel, charcoal is 

produced predominantly for the market and the urban areas. Fuel- 

wood, however, the third and principal---component of energy. - 

consumption in Kaumoni is largely at this historical juncture 

an aspect of the self-sustaining uncommercialized part of exis- 

tence. The variation between households in the use of these fuels 

and its relationship with socio-economic conditions, as best they 

can be defined given the above-observationsis-the--subjoct-, of-' 

this chapter. 

At first, however, a brief glance at the nature and extent 

of the contributions already made in this field at the Kenyan 

and international level. The Beijer Report, alone among the 

studies on energy in Kenya, has given some recognition of the 

socio-economic dimension of rural and urban household energy 

consumption. It divided rural households in Kenya into three 

income categories and the urban households into five. They,,,, 
_,, 
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claimed to have found 'the presence of a significant influence 

of income of energy demand both in a qualitative and quantit- 

ative sense' (Beijer Report 1982: 36). In point of fact, how- 

ever, all that they showed was a correlation not an influence 

of one upon the other. More particularly, as regards urban 

households as income increased use of fuelwood was found to 

decrease, charcoal and kerosene use at first increased and 

then decreased in the higher economic brackets while electric- 

ity use was only associated with the higher income groups. 

For rural energy consumption, however, the study found that 

'regardless of income class biomass constitutes the overwhel- 

ming basis for rural energy consumption, electricity does not 

occur as a significant factor due primarily to limitations in 

the extent of the distribution grid and kerosene account for 

only 3.6 PJ in the sector or 2% of demand' (Ibid: 39). Thus, 

according to its findings, the rural energy pattern seems to 

be a fairly homogeneous reality showing no significant correl- 

ation with income level. 

Openshaw (1978: 23) quotes from a study done on Thailand 

in 1971 in which for both rural and urban households there was 

a slight decrease in the percentage of households using woodfuel 

as income increased. However, no information on change, if any, 

in quantity of woodfuel used with income bracket is given but 

he concludes: 'the consumption per capita of woodfuel decreases 

with increasing wealth but there appears to be a much slower 

switch in rural as opposed to urban areas'(Ibid: 78). Briscoe 

studied the energy pattern and social structure of the village 

of Ulipur in Bangladesh in 1977 in some detail and found that 
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while every family used more or less the same amount of fuel, 

the poorer elements of the village use mainly the poorer qual- 

ity fuels such as Nara or straw residue from the rice harvest 

and twigs and branches from Lakri or trees. He concludes: 'while 

the fuel needs of rich and poor are similar, the quality of fuel 

used and the costs, including the effort expended to obtain it 

differ significantly' (1979: 627). All the fuels used were some 

form of firewood, agricultural by-products or cowdung; semi-- 

commercial fuels such as charcoal or commercial such as kerosene 

were not recorded as being in use. To date, then, the studies- 

on the socio-economic parameters of rural energy use in the 

Third World are few but those that do exist seem to point to 

some relationship between energy use and economic position. How- 

ever, the socio-economic dimension in most of these studies forms 

little more than a peripheral observation which offers no sig- 

nificant insight into the nature of the energy system. The one 

exception is the work of Briscoe who shows that the socio-econ- 

omic factor is of central importance in understanding the rural 

energy pattern of Bangladesh villages. However, even this study 

leaves many points unclear such as the basis of his assertion 

that there is little difference in the overall fuel use per 

capita in different economic groups. - 

Socio-Economic Variations in Kaumoni Sub-location 

Within Kaumoni there was a fairly noticeable gradation in 

levels of wealth and poverty. Galvanized roofing on one's house, 
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galvanized tanks in which to collect rainwater from the dwelling 

house, brick or block built houses, use of paraffin stoves or 

Aladdin lamps were signs of relative affluence and conspicuous 

as minority phenomena. The range in terms of land holdings from 

0 to 53 acres and of livestock from 0 to 35 for both cows and 

goats also suggested a fairly large distribution of levels of 

welfare. In addition, a certain number of households-had an off- 

farm income either from trading, teaching, government service, 

migrant wage labour or casual labour. one of the problems in 

estimating income in a society where income is for the most of 

the population from agriculture and remittances from wage labour 

and white-collar jobs in the city are intermittent and highly 

variable, is how to construct wealth categories that would be 

applicable to all householders as a basis for a, meaningful com- 

parison. Perhaps it is the difficulty that this problem presents 

that is at the root of the lack of concrete data on the socio- 

economic correlation of energy use in rural Third World energy 

studies. 

While income is an easily accessible and good indicator of 

economic position in industrialized societies and the urban areas 

of the Third World, for the reasons already mentioned it is a 

poor instrument in assessing economic status in the rural areas. 

When income, whether from on-farm or off-farm sources is in 

excess of providing for the basic needs of life in the rural 

areas, it was observed that it was invested in a variety of pro- 
ductive and life-enhancement ways. The principal productive, in- 

vestments that were noted in the course of the survey were: 
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purchase and development of land, livestock increase in quantity 

and quality e. g. grade cows, the building of boarding houses in 

the vicinity of Secondary Schools or markets, the acquisition 

of taxis (matatus) and the acquisition or building of shops and 

canteens. Among the non-productive investments were the building 

and improvement of dwelling houses; the purchase of household 

items such as furniture, utensils, paraffin stoves, charcoal 

braziers; improvements in lifestyle such as better clothes and 

food and lastly investment in education which could be consid- 

ered as a long term productive investment. For many households, 

in fact, this latter item consumed a very great part of their 

surplus. The best criterion of economic status would be some 

measure of all capital possessed, both productive and non-pro- 

ductive which would represent both wealth inherited and invest- 

ments made over time from salaries and trading. However, an 

alternative would be to use productive capital alone as an ind- 

icator of economic position and then check its validity by the 

degree of correlation with the possession of various items of 

non-productive capital. The latter system was adopted for the 

socio-economic analysis of Kaumoni sub-location as being the 

most reliable as fairly accurate data had been collected for 

land and livestock, the principal means of productive wealth. 

The survey recorded the acreage of each household without 

reference to quality; likewise no distinction was made between 

cows, bulls, oxen and immatures which were all simply recorded 

as 'cows'. Considerable differences, however, were noted between 

the quality of land and livestock, hence one unit of any of 

eýl - 
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these quantities only approximately represents the same amount 

of wealth although in this study they are considered to be equal. 

In reckoning the value of land and livestock, many factors 

had to be taken into account. The exchange value of land and 

livestock is only one criterion of their value, others being 

the cultural, productive and status values. Although in indust- 

rialized societies, the exchange value tends to subsume all the 

others, in societies such as the Akamba society, they are still 

to some extent distinct and hence at times the reluctance to 

enter into certain aspects of the market economy. The number of 

livestock was a clear sign of status and wealth in the past and 

hence the tendency to accumulate them and the reluctance to sell 

them for money which persists to some extent among the Akamba 

and much more among the Masai to this day. on the other hand, as 

already seen in Chapter 2, land was until recent times more or 

less a free good. Sales of a particularly rich patch of land - 

a 1kianda' - for a goat or two in the early days of colonialism 

(Penwill 1951: 38) seems to suggest such an arrangement. How- 

ever, as colonialism took shape, land has become increasingly a 

'scarce' commodity assuming a high exchange and status value. 

Lambert (1947: 143) suggests that as the private appropriation 

of land developed, 'kisesel land as distinct from Inglundul had 

a certain amount of glamour about it because it implied the 

ownership of cattle. Probably as an extension of the status val- 

ue of cattle, grazing land, appropriated individually, in the 

colonial era tended then to assume by extension the status val- 

ue of cattle. Thus, a man very often during the survey would 
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speak of his 'kisesel even though it was cultivated land. The 

productive value of livestock is an important aspect of their 

value estimation in Kamba society. According to Penwill (1951: 

12) in Kamba ctstom if a cow given in bride price produced only 

bull calves another should be given in its stead. Even when ' 

there is female offspring but the mother and calf die, on prod- 

uction of the hides they have to be replaced by another one. 

Through this and similar practises is expressed the importance 

of the productive value in livestock exchanged and the enduring 

obligations after an exchange has been concluded. With regard 

to land, however, there were few distinctions on the basis of 

quality or productive capacity. 

In trying to design an equivalence system for different 

items of productive wealth, cognizance was taken of the complex- 

ity of the system of values in operation for the estimation of 

wealth and therefore'not only market exchange monetary prices 

of land'and livestock were taken into account. From livestock 

markets, the prices given in sales were collected and for the 

case of land, data was collected on any transactions that were 

known to be taking place on which one could discreetly find out 

the money exchanged. In addition, a number of farmers were ques- 

tioned on the relative value of land and livestock. From a 

consideration of these diverse elements, the following equiva- 

lence system of values was adopted as expressing most closely 

the value system in operation in K, aumoni at the ti-Me of the 

survey: 
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goat 1 sheep =1 unit value 

cow 10 goats = 10 units 

acre 3 cows = 30 units 

From this equivalence system, a wealth index was calculated for 

each household from the recorded values of acreageand livestock 

recorded on the questionaire of the first phase, of the survey. 

A plot of the number of households against wealth units yielded 

the distribution shown in the histogram in Fig. 1. 
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Number of Households versus Wealth 

The histogram suggests a maximum distribution between 100 and 

150 unit values of wealth tapering off at either side with the 

most of the extreme values to the right. In fact there is a very 

long tail to the histogram, not represented in Fig. 1, with 

very small numbers of households having wealth index values 

that extend from 400 to a maximum of 1810.0n the basis of the 

distribution in this histogram, a somewhat arbitrary division 

into three categories of wealth levels suggests itself as one 
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means of investigating the relationship between the energy 

pattern and wealth according to the following division: the 

lower wealth group comprising of those with wealth indices up 

to 100; the medium wealth group between 101 and 200 units and 

finally the more affluent group with wealth indices above 200. 

For each wealth group, the mean number of acres, cows, goats 

and overall wealth is given in Table 1. 

Table 5: 1 Mean Wealth Values for each of Wealth Groups 

Group No. of H/holds No. of No. of No. of Mean 
in each qroup Acres Cows Goats Wealth 

Std. Dw. Mm Std. ir--v M:; n Std. Ew 

Grp 1-100 149 

Grp. 101-200 276 

Grp above 200.258 

All groups 683 

2.12 0.67 . 66 1.11 1.62 2.04 71.82 

3.82 1.00 3.05 2.40 3.14 3.13 148.24 

9.50 6.68 6.67 5.00 6.03 6.64 357.73 

5.60 5.19 3.90 4.18 3.90 4.96 210.90 

The mean wealth for the whole group of approximately 6 acres 

(2.3 hectares), four cows and four goats suggests an overall 

modest economic level of existence for the whole sub-location. 

However, as Table 5: 1 illustrates, there is a reasonably large 

divergence both within groups and between groups. Within each 

group there is a continuum of values for each of the constitu- 

ents of wealth giving a more or less normal distribution in 
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each case about the mean. The mean wealth value for each group 

and their constituent parts increase by a factor of two as one 

moves from the poorest to the wealthiest group. Thus, this arb- 

itrary division of the households into three groups provides 

us with three groups with fairly distinct wealth characterist- 

ics. 

For the group of 149 households at the lower end of the 

wealth spectrum, their livestock resource approaches an absol- 

ute minimum giving them practically no economic buffering lever- 

age in the'case of a serious debt or crisis. For them, in the 

case of famine or pressing demands for school fees and other 

cash demands the dangers of indebtedness and loss of their last 

negotiable means of self-support i. e. land, becomes a serious 

possibility. The skewness in the shape of the histogram in Fig 

1 shows a pattern in which the majority of households are dis- 

tributed around the lower or poverty end of the curve. Therefore, 

although there is differentiation at the lower levels they are 

clustered around the wealth levels of 0 to 300 units with the 

median at 169 units of wealth while the range of the distribut- 

ion goes up to 1810 wealth units. The householders in the tail 

of the histogram to the right constitute a small minority but 

command a share of the wealth out of proportion to their numb- 

ers. The households with over 400 units of wealth constitute 

only 8.6% of all households (59 out of 683) but own 26% of all 

wealth reckoned in terms of land, cattle and goats according to 

the equivalence system adopted above. 

In Tables 4: 1 and 4: 5, it was seen that the use of 
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charcoal, charcoal braziers and paraffin stoves were minority 

phenomena among the inhabitants of Kaumoni. Random observation 

during the survey suggested that their occurrence was related 

-to economic position. Likewise, the possession of a stone or 

fired-brick house with galvanized roofing was an unmistakable 

sign of a household of more than average affluence. Yet another 

indicator of affluence recorded during the survey was the use 

of coffee as distinct from tea as a beverage. If the wealth 

index and the wealth divisions adopted above are true reflect- 

ions of poverty and riches, some correlation should be expected 

between wealth group and the distribution of these independent 

indicators of wealth. Table 5: 2 gives the incidence of use 

of paraffin stoves, charcoal braziers and charcoal use, drink- 

ing of coffee and possession of a stone house according to 

wealth group. 

Table 5: 2 Correspondence between Wealth Groups and 

Other wealth indicators 

Wealth No. of ParaffLn Charcoal- Charcoal Stone Coffee 
Group H/holis. Stoves Users Braziers Houses drinking 

No % No. % No. % No. % No. % 

Grp. 1-100 149 32 24 16 20 13 25 17 20 13 

"101-200 276 1-1- 4 -50 18- 43 16 84 30 55 20 

above 20 0.258 27 11 78 30 69 27 117 45 56 22 

Total -6 83 '4 1 6- 15T 2 2' V3 2 1 19' 226 33 131 19 
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In all cases, as seen in Table 5: 2, there is a noticeable 

increase in absolute numbers of these items with wealth group. 

The percentage of households possessing these items in each 

wealth group, which is the more important figure given the dif- 

erence in the number of households in each group, also show 

very consistent-differences suggesting a strong correlation 

between the two independent sets of wealth indicators. 

In testing for significance between the occurrence in the 

different wealth groups in Table 5: 2 of the secondary indic- 

atorslof wealth, a positive occurrence was accorded the-value 

1 and a non-occurrence the value 0 and hence variances calcul- 

ated. Table 5: 3 gives the F ratio and the significance level 

for each indicator. 

Table 5: 3 

ratio 

Analysis of Variance for Secondary Wealth Indicators 

Paraffin 
Stoves 

7.50 

Charcoal 
Users 

7.19 

Charcoal Stone 
Braziers Houses 

7.79 19.08 

Coffee 
Drinking 

2.18 

Significance 
Level . 0007 . 0008 . 0005 . 0000 . 1141 

In the case of coffee, there is insufficient evidence to reject 

the null hypothesis that there is no distinction between coffee 

drinking habits within the three wealth groups (p>l%). However, 
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for all the other cases the null hypothesis may be rejected 

(p<l%), therefore, there is a positive correlation between 

the four indicators of wealth in Table 5: 2 and the wealth 

groups independently arrived at. The correspondence in Table 

5: 2 between the independent indicators of wealth with the 

wealth groups formed on the basis of possession of productive 

capital confirms the validity of the division of households on 

this basis. This, however, is not to deny the validity of div- 

iding the sample differently into a greater or smaller number 

of groups but simply to assert that the division into three 

groups provides the basis on which some of the relationships. 

between wealth and the energy pattern may be investigated. 

However, the results of Table 5: 2 in addition to being 

a test of the validity of the wealth groupings, also has a dir- 

ect bearing on the relationship between wealth and energy in 

that three of the indicators are energy as well as wealth ind- 

icators. We can therefore, directly infer from the table that 

as wealth increases so does the use of charcoal, charcoal braz- 

iers and paraffin stoves and this correlation cannot be reduced 

to chance. Therefore, apart from any other evidence regarding 

the quantities of fuels used by the different wealth groups, 

this is clear evidence that as wealth increases there is a mar- 

ked move towards the use of paraffin and charcoal for rural dom- 

estic activities. Thus, the move to alternatives to fuelwood is 

strongest among the higher wealth brackets, which paradoxically 

are the households which have the largest land base and there- 

fore in principle the greatest availability of fuelwood. For 
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the characterization of the rural energy situation this result 

has momentous implications in that it suggests that the more 

land and livestock one has the less dependent one will be on 

fuelwood as the principal source of domestic energy. A change 

from fuelwood to charcoal, however, is merely a change to wood- 

fuel in another and more expensive form but because of the ec- 

onomic parameters associated with charcoal production, it does 

not generally come from the holdings of the more affluent sect- 

or of the community. The effective result of such a trend is 

that increasingly greater pressure will be brought to bear on 

charcoal producing areas and on the land holdings of the poorer 

strata while those with larger holdings are likely to have more 

fuelwood than they need. 

Amounts of Energy used and Economic Status 

Table 5: 2 provides only a qualitative measure of the re- 

lationship between wealth group and energy use. An examination 

of the quantity of each of the main fuels used according to 

wealth category should serve both as a test of the qualitative 

data and give an idea of the trendif anytowards more expens- 

ive energy forms with increase in wealth in a rural community. 

Due to the nature of the case, the population unit used for 

estimation of wealth was the household, hence also the wealth 

divisions made above were according to households. Accordingly, 

in the examination of the wealth and energy use relationship, 

the household is the most appropriate unit to be considered. 
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The results of the analysis of household use of fuel per month 

according to the three wealth groups decided upon above is gi- 

ven in Table 5: 4. 

Table 5: Quantity of Fuels used per Household per month 

Fuel Group 1-100 Group 101-200 group above F-ratio Siqni 
200 fLcancE 

Mean. Std. Dev. Mean. Std. Dev. Mean. Std. Dev 

I 

Wood(kg): 312.30 169.78 336.73 179.61 304.99 192.42 2.16 . 11591 

Charcoal(kg): 3.99 12.14 4.48 12.89 8.97 19.62 7.19 . 00081 

Paraffin(lt): 3.28 2.02 4.35 2.71 5.65 4.27 26.12 . 00W 

The value of the F-ratio for the case of fuelwood use per house- 

hold is such that the null hypothesis may not be rejected (p>l%). 

Therefore, the smaller value in the mean use of fuelwood by the 

most affluent gfoup may be due to mere chance. However, both 

for the case of charcoal and paraffin the means are significant- 

ly different for the three wealth groups at below the 1% level 

and show that as wealth increases the household use of paraffin 

and charcoal increases. At the household level, therefore, the 

findings of Table 5: 4 confirm those of Table 5: 2 by show- 

ing that there is a quantitative increase in the use of paraffin 

and charcoal a's household wealth increases. It would be expected 

that as the use of both of these fuels is increased, there would 
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be a proportionate drop in the amount of fuelwood used. Alth- 

ough Table 5: 4 does indicate something of this nature to be 

taking place, the data do not warrant any clear conclusion. 

Energy Use per Capita and Economic Status 

The investigation of the relationship between quantity of 

fuel used and wealth can be carried further by looking at the 

per capita level. However, some ambiguity surrounds the use of 

the concept of energy use per capita in energy studies. 

As already seen in Chapter 4, the relationship between 

energy used and the number of persons per household is a comp- 

lex one. As extra members are added to the household the rel- 

ationship between the amount of energy needed for cooking and 

the household number does not follow a linear path. My own ex- 

periments suggest, in fact, that the relationship is nearer to 

being exponential. Again for lighting, the amount-of paraffin 

for example that would be used is the same whether there are 

one or six persons in the household but the use per capita in 

each case differ by a factor of 6. Likewise if instead of the 

household one takes the individual as the basic unit for wealth 

estimation the order in the wealth scale adopted above will be 

changed considerably. The accepted manner, however, in approa- 

ching energy calculations for both commercial and non-commerc- 

ial fuels is to operate with energy per capita despite the am- 

biguities mentioned and the fact that it averages out enormous 
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discrepancies in fuel use. For any analysis, therefore, of per 

capita energy quanta, these imperfections in the concept itself 

must be borne in mind, The relevant question at this stage of 

the investigation is not any intrinsic value that the energy 

per capita may have but whether it contributes to understanding 

better the relationship between economic status and energy con- 

sumption and ultimately gives an insight into the nature of the 

energy system. 

The method used here to investigate the per capita consum- 

ption according to wealth groups will be to look first at the 

household composition in the wealth groups already formed in 

the previous sections and then proceed to calculate the mean 

consumption of each fuel for the different wealth groups. Table 

5: 5 shows the household structure for each of the groups: 

Table 5: 5 Correlation between Wealth Group and Household Size 

Wealth Group Persons per household F-ratio bet- Significance 
Mean Std. Dev. ween qroups 

Group 1- 100 5.30 2.78 

Group 101-200 6.55 2.58 29.90 . 0000 

Group above 200 7.70 3.59 

All Groups 6.71 3.12 

The difference in the size of the households in each of the 
i 

three wealth groups is such that the null hypothesis may be 

rejected (p<l% significance). The fact that the household size 
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increases with wealth category is a surprising but indisputable 

finding. The most recent population statistical analysis of 

Kenya (cf. Population Census Volume IV 1969: 75) shows that 

urban households which are in general more affluent, are small- 

er than rural households. Again on a world scale it is generally 

acknowledged that family size decreases with affluence. There- 

fore, it might have been expected that household size would be 

smaller in the upper wealth group in the survey of Kaumoni. 

From the point of energy use per capita, however, this struct- 

ure of household size has interesting effects which are shown 

in Table 5: 6. 

Table 5: 6 Energ y Use per Capita per month 

Wealth Group Wood Charcoal Paraffin 
(kq) (kg) (litres) 

Group 1-100 58.9 0.75 0.62 

Group 101-200 50.9 0.68 0.66 

Group above 200 39.5 1.16 0.73 

All groups 47.6 0.90 0.68 

This table shows a much more pronounced relationship between 

wealth group and fuel use than in the case of the household 

analysis. Between each of the wealth groups there is a decrease 

of almost 10kg in fuelwood use as wealth increases. For char- 

coal and paraffin the same pattern as in Table 5: 4 is repeated 



241 

of increase in use with wealth group with the one exception 

of the middle wealth group consumption of charcoal. However, 

at least in the case of fuelwood, it is important to point out 

that it is not the direct correlation between wealth and house- 

hold energy use that produces this effect but rather the wealth 

related factor of household size. The end effect, however, re- 

mains that for households with the greatest economic resources 

the per capita use of fuelwood is least and the paraffin and 

charcoal consumption is greatest. Therefore, on the assumption 

that the proportions of cultivated and grazing land in all 

groups is roughly the same, it is clear that actual or eventual 

scarcity of fuelwood will affect the lower wealth groups the 

most and any crisis which may develop is likely to have very 

uneven effects on the population. 

We may conclude, therefore, that the quantitative data of 

Tables 5: 4 and 5: 6 confirm the qualitative data of Table 

5: 2 on the switch from fuelwood to charcoal and paraffin as 

one's economic resources increases. The decrease in fuelwood 

in Table 5: 6 is proportionate to the increase in charcoal 

between wealth groups. However, the increase in paraffin use 

is proportionately much smaller but it has to be borne in mind 

that paraffin (efficiency of use approximately 60%) can be used 

with an efficiency many times greater than that with which both 

charcoal and fuelwood can be used. This latter point is very 

important when any consideration of substitution of fuel ari- 

ses as we will have further occasion to point out. If only 5 

to 10% of the energy of fuelwood and 20% of that of charcoal 
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while over 60% of that of paraffin energy can be converted use- 

fully, a small switch to higher grade energies can have drama- 

tic effects on energy saving. However, it must also be rememb- 

ered that in the conversion from wood to charcoal four fifths 

of its energy is lost in the earth kiln conversion process and 

only the best wood is used for its production. 

Conclusions from the Socio-Economic Analvsis 

The analysis of the survey data established that a clear 

continuum of economic levels exists in Kaumoni sub-location. 

Therefore, far from being a homogenous community of small peas- 

ant farms it presents considerable divergences in wealth-and 

in opportunities to accumulate more wealth. For the purpose of 

analysis the households were divided into three wealth catego- 

ries according to the most important criteria of wealth. The 

arbitrary division into groups provided a basis for the invest- 

igation of the relationship between types and quantities of 

energy used and economic position. 

The distribution of use of paraffin stoves, charcoal bra- 

ziers and charcoal fuel among the wealth groups showed an und- 

eniable move towards paraffin and charcoal in the upper wealth 

brackets. The quantitative data on paraffin and charcoal use 

confirmed that at both the household and per-capita level there 

is a movement towards these fuels as wealth increases. As reg- 

ards the quantitative measurements on fuelwood, the evidence 

available at the household level was insufficient-to conclude 
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that the mean consumption in the different wealth categories 

were significantly different. However, at the per capita level 

because of the wealth related category of household size, the 

pattern that emerged was that of a decrement in fuelwood use 

as wealth increased. 

We may, therefore, summarize the findings by saying that 

as wealth increases or more precisely as land holdings and the 

number of livestock per household increases there is a, decrease 

in the use of fuelwood and an increase in the use of charcoal 

and paraffin. One conclusion that can be drawn from this is - 

that the greatest demand for fuelwood is being put on the'land 

resources of the poorer segments of the population in that hol- 

dings only a half to a quarter the size of those in the higher 

bracket have to produce an annual yield of the same or greater 

magnitude as those in the higher bracket to meet basic fuel 

needs. The decrease in the demand on fuelwood by the higher 

economic bracket is linked with an increasing use of paraffin 

and charcoal. Thus, the households which have the least need 

of alternatives to fuelwood because of the resource base they 

1, have access to for fuelwood supply are precisely the ones which 

are switching to alternatives. This is one of the important 

paradoxes in the rural energy situation as revealed by the so- 

cio-economic analysis. Rather than energy resources and alter- 

natives being allocated according to need following some acce- 

ptable social criterion, we have a situation where allocation 

according to economic capabilities results in an imbalance 

which has the potential of producing a crisis for certain ele- 

ments in the community. 
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It might be thought that charcoal use in the rural sett- 

ing is only using one's woodfuel resource in another way and 

that therefore the switch from fuelwood to charcoal would not 

warrant the conclusions reached above. However, such is not 

the case as charcoal is produced mostly by the poorer sectors 

of society as a commodity in order to earn necessary cash to 

supplement other earnings. It comes mainly from thickets, wood- 

lands and grazing land of the poorer element in the society. 

Therefore, at this moment the switch to charcoal rather contr- 

ibutes to further imbalance in the use of the woodfuel resource 

because of the economic parameters surrounding the production 

and use of charcoal. 

Another important conclusion can be drawn from the fact 

that the households that are most dependent upon fuelwood for 

their energy needs are those which have the least amount of 

land from which to obtain their supplies. In addition to their 

small land resource, their livestock and other economic r'esour- 

ces are such that not only are alternative fuels but also the 

purchase of fuelwood virtually blocked as ways of meeting their 

energy needs. The phenomenon of resorting to the use of the 

most elementary materials as fuelwood such as branches, hedge 

and boundary materials and agricultural by-products is clearly 

an expression of this situation. 

Given world economic conditions where alternative fuels 

such as paraffin become more available than they have been th- 

roughout the 1970 decade through a considerable reduction in 

prices, it is clear that those to whom it would be most avail- 
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able would be those in the higher wealth bracket. That is, those 

who are in the strongest position as regards fuelwood availab- 

ility are those who could most easily switch to alternatives 

just as the survey demonstrated i's already happening. Such an 

eventuality, however, while reducing aggregate demand on fuel- 

wood would not necessarily make it more available to those most 

in need of it, namely the lower wealth group. Nor is it neces- 

sarily inconsistent with shortage and crisis among those with 

smaller holdings who cannot meet their own needs from their ' 

land'and have not got the economic power to purchase alternative 

fuels. This important aspect of the present woodfuel situation 

and of possible future scenarios has been missed by analyses 

which focus almost uniquely on the question of aggregate supply 

and demand such as that of the Beijer Report with possible ser- 

ious consequences because of the inadequacy of proposed solut- 

ions. 

Socio-Economic Analysis and Understanding the Woodfuel Supply 

v Demand Situation 

The Beijer Report acknowledged as we have already seen on 

page 224 a relationship between income and domestic energy 

use. However, this dimension offered nothing fundamental to 

their characterization of the woodfuel energy situation which 

was that aggregate demand was at the point of overtaking aggr- 

egate supply. They saw different income groups, especially in 

the urban situation, as merely offering a different demand 
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structure in terms of types and quantities of fuel. At no point 

does the Beijer Report address the question of the distribution 

of and access to resources as an important element in underst- 

anding the energy pattern. The presumption, therefore, is that 

the present pattern of supply and demand is developing along a 

path which needs only technical adjustments to overcome any 

problems or crises in the system. 

The socio-economic analysis of the energy data in Kaumoni, 

however, identifies the distribution of resources as a crucial 

element for understanding the energy system. The specific dim- 

ension that it adds to the understanding of the balance in 

supply and demand of woodfuel is that it identifies a continuum 

of economic levels whose relationship to energy use are as fo- 

llows: i) the lower one goes in the wealth scale the smaller 

is one's land resource from which to meet fuelwood supplies; 

ii) the switch towards charcoal tends to skew further towards 

the wealthier elements the woodfuel energy resources; iii) those 

who are switching the most at present towards paraffin are those 

who have least material need of an alternative. The present par- 

tition and use of land, therefore, and the direction in which 

its distribution and use is moving is the key to understanding 

those facets of the energy situation which are internal to the 

rural areas themselves. At the present time, therefore, evidence 

shows that imbalance between supply and demand depends upon 

position in the wealth/poverty scale which renders statements 

of aggregate imbalance an incorrect statement of the problem. 

As regards projections for the future, subject to changes in 
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the socio-economic relations and the fluctuations in the world 

economy, scarcity and relative abundance of woodfuel are likely 

to develop side by side. Energy, however, must be seen as but 

one element and indeed not a central one in a dynamic social pr- 

ocess where land and capital is being distributed in such a way 

as to produce a society with a polarized division of resources. 

Charcoal production for the urban sector has already been 

identified in the last chapter as a serious factor in the bal- 

ance between supply and demand of woodfuel. It has also been 

recommended by the World Bank and UNEP that-this sector be co- 

mmercialized, by which is meant that it be taken out of the 

hands of peasants and be produced on a large scale in private 

or State forests(World Bank/UNEP 1982: 64). This is a likely 

scenario with an ever-growing urban demand for charcoal which 

could be met by present methods only at the cost of severe ec- 

ological damage. However, the capitalization of the charcoal 

industry would cut off from the rural areas the income at pre- 

sent accruing from it, to the poorer strata and thus accelerate 

the polarization process. 

A consideration of some of the solutions'put for-ward to 

the fuelwood problem will help to further elucidate the nature 

of the rural energy situation. The Beijer Report in consider- 

ing the means to reduce demand for fuelwood to avert crisis 

states that in principle it could be achieved by extending the 

central electricity grid or by promoting decentralized techno- 

logies relying on indigenous sources of energy (p. 39). On 

the question of electricity, however, it says that switching 
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to it would have the disadvantage of exacerbating the modern 

sector problems of oil dependence and/or investment capital 

restraints. As they stand these statements are a falsification 

of the nature of the problem as they suggest that it is some 

objective factors such as oil dependence and lack of capital 

that make rural electrification unfeasible. In addition, they 

show no understanding of the economic dimension of the energy 

pattern in both the rural and urban areas. Alternatives such 

as electicity can be realistically considered only when it is 

economically possible. The situation in Kaumoni, however, is 

such that only 6% of the households are in possession of a par- 

affin stove, only 19% have a charcoal brazier and the vast maj- 

ority of the households use the simplest form of paraffin lamp 

called a 'koloboil costing 1,50 KShs. This is a reflection of 

the energy choices that their economic resources makes possi- 

ble. Given such economic parameters, it is vain to suggest alt- 

ernatives involving capital beyond that of a paraffin stove 

unless as part of a suggestion of radical economic restructur- 

ing. In effect, the argument of the Beijer Report on the unde- 

sirability of rural electrification as a solution to the fuel- 

wood problem is an argument for the retention of the economic 

parameters as they are at the moment which bar the rural sector 

from a share in the more versatile forms of energy. 

As regards positive recommendations to solve the woodfuel 

'crisis' both the Beijer Report and Openshaw suggest a number 

of measures which would increase the woodfuel base and make its 

conversion more efficient. From a socio-economic point of view, 
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the reasons advanced are illuminating. The principal reason 

that makes such a policy preferable, according to Openshaw 

(1978: 79) is that it would save foreign exchange that might 

otherwise have to be spent in importing fuels. The objective 

'of saving foreign exchange just as that of reducing dependency 

on oil*makes sense to the elements in society which partake of 

the energy and goods that are purchased with foreign exchange. 

Thus, the argument of saving foreign exchange is one which rep- 

resents the interests of that group. It is therefore open to 

question whether the ultimate objective in these recommendat- 

ions is the solution of the woodfuel question but rather safe- 

guarding the interests which may be endangered by a crisis in 

the basic needs of the rural majority. Not only, therefore, 

are there misconceptions regarding the nature of the woodfuel 

problem but there are also ideological overtones in the solut- 

ions rejected and proposed for coping with'it. It would be too 

much to assume that rural peasants grasp clearly the ideologi- 

cal content of policies such as saving foreign exchange or ad- 

vancing national interest but precedent has shown in such inst- 

ances as the erosion crisis of the 1930's that there was a 

basic intuition about the crisis. 

Conclusions on Nature of and Solutions to the Woodfuel Problem 

of Kaumoni 

The central problem of Kaumoni is that for a sizeable sec- 

tor of the population the land base from which they supply their 
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food, fuel and other needs is decreasing. The inability to 

meet their fuel needs from this resource base is likely to be- 

come an acute problem as the trend towards polarization of land 

distribution continues. However, this will definitely be exper- 

ienced in a very uneven manner. Thus, the fuel problem is part 

of a larger socio-economic phenomenon. Strategies for increas- 

ing fuelwood production on their present holdings and for imp- 

roving the conversion processes of fuels will certainly cont- 

ribute to avert a crisis but only in the short term. Such pol- 

icies, however, extend no hope for solving the more fundamental 

problem of distribution of resources and the long term fuel 

problem. One must, therefore, distinguish between long term and 

short term solutions to the . problem. Plans for improving 

woodfuel supply and conversion are basically short term and 

technical in nature. The principal elements in the long term 

solution, from the point of view of the small holders who are 

likely to lose completely their land under present conditions 

or suffer from shortages of food and fuel, are a reorganizat- 

ion of structures which will arrest the present process of pol- 

arization of resources and the flow of resources, human and 

material, to the urban sector. The long term solutions, how- 

ever, involve the political domain where conflicts of interest 

manifest themselves. Consequently, the long term solutions are 

likely to be implemented only in a situation where the interests 

of the poorer element in the rural society prevail. 
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THE URBAN FACTOR IN RURAL ENERGY CONSUMPTION PATTERNS 

Introduction 

The overall energy pattern of Kaumoni, outlined in Chapter 

4, showed that 98% of the households used paraffin in varying 

proportions. Diesel oil was used in the maize flour mills and 

the forge in Kilala and petrol in buses and taxis (matatus) 

plying between the urban and rural areas. These fuels are im- 

ported into the rural areas from the urban economic sector 

and ultimately from oilfields outside Kenya, mainly in the 

Middle East. On the other hand, approximately 50% of the char- 

coal production of Kaumoni (cf. Chapter 4p 193 ) and a com- 

parable figure for many other rural areas flows to the urban 

market and even a portion 
1 to the international market until 

1975 when it was prohibited by the Kenyan Government (Adams 

1979: 12). This inter-linking between rural and urban energy 

systems is a relatively recent phenomenon for Kenya; the char- 

coal industry moving in step with accelerated urbanization 

since political independence and the wide availability of pet- 

roleum fuels coming with the post Second World War expansion 

of the oil industry. Therefore, the rural energy pattern is 

not an isolated system but is in dynamic relationship with 

other sectors. 

1. According to Vakrman (1974: 161), East Africa exported 35,862 

tonnes of charcoal in 1970, nearly all of it coming from Kenya. 

Export figures for other years are not available. 
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objective 

The central objective of this chapter is to investigate 

the nature and extent of the influence of the wider national 

distribution of energy supplies on the energy pattern of the 

rural sector and more particularly on the sub-location of 

Kaumoni. We shall, therefore, analyse the mix of energy sou- 

rces used in Kenya and the relationship between the types and 

quantities of energy used and economic status. Since economic 

and political forces are the principal determinants of the en- 

ergy allocations of regions and sectors of a national territ- 

ory, an understanding of the energy flows will also demand a 

consideration of energy in the context of those forces. 

Method 

The method adopted will be to examine all the forms of 

energy used in Kenya in terms of quantity used, different 

categories of users and end-users and suppliers. The extent 

of monetization of the various forms of energy and its effect 

upon the flow of energy in the economy is an essential element 

of the analysis of the rural energy pattern and so will be 

considered in its main elements. In order to provide a dia- 

chronic perspective, figures will be provided for the 1970 

decade in so far as possible except as will be seen in such 

cases as charcoal and fuelwood where statistics over this 

time span are not available with any consistency. The longer 

historical perspective, provided in the first two chapters is 

the background against which the overall energy pattern evol- 

ved and which helps to charter its direction past and future. 
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Commercial Energy 

A common and almost tautological definition of commercial 

energy is that it is energy_sold in the course of commerce or 

provided by a public utility (World Bank 1980: 2). In theory, 

therefore, all forms of energy that are sold as commodities 

come under this classification. However, in practice such is 

not the case since fuels such as charcoal, although produced 

largely for sale in the market and therefore part of the money 

economy does not generally come under this classification bec- 

ause the market transactions of its flow are not easily access- 

ible to accounting. Thus, in practice, commercial energy is 

that sold on the market in large quantities for which statist- 

ics are available. Under this category in Kenya must be consid- 

ered the following primary sources of energy: coal and coke, 

petroleum fuels and hydro and geothermal electricity. Solar 

and wind energy are in a special category of commercialization 

since it is the technology which is commercialized and not the 

sources of energy or the energy itself, although it is possible 

in the future that energy harnessed from wind and solar rays 

will be part of public utilities. Biogas is a category of its 

own in that the source of the fuel is not a free good and the 

technology to produce the fuel (methane) is commercialized in 

Kenya. However, the scale on which biogas and wind technology 

is used in Kenya is negligible by comparison with the other 

commercial sources. 
I 
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1. Coal and Coke 

There are no indigenous deposits of coal in Kenya or at 

least none have been found to date. Its supply of coal and 

coke is imported from Mozambique and Swaziland. The magnitude 

and variations of the importation of this source of energy, as 

accurately as they can be ascertained are given in Table 6: 1. 

Table 6: 1 Import of Coal and Coke 1969 - 1979 

1000 tonnes 

1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

Coal 32.3 81.6 81.3 39.2 70.2 66.1 43.9 62.0 61.0 

Coke 0.2 1.4 1.4 1.2 1.2 0.1 1.9 2.1 1.6 

Total 32.5 83.0 82.7 40.4 71.4 66.2 45.8 64.1 62.6 49.7 52.5 

Sources: For 1969 to 1977 from Statistics of Energy and Power 

1969 - 1977 p. 57, ' Central Bureau of Statistics, Nairobi. For 

1978 and 1979 from 'Energy Conservation in Kenya's Modern 

Sector' by Schipper et al p. 10. 

The 'total' row in the above table for the years 1969 to 1977 

is apparently derived on the false assumption that the energy 

content of equal masses of coal and coke are equivalent. How- 

ever, because of the small figures for coke, the errors invol- 

ved are not great. For 1978 and 1979, disaggregated figures 

for coke and coal were not available from statistical sources 

on energy. A cross-check with Statistical Abstracts of Kenya 
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1977 p. 78 and Statistical Abstracts 1981 p. 72, also published 

by the Central Bureau of Statistics, showed agreement with the 

above figures over the 1969 - 1978 year range but a large div- 

ergence for 1979, these latter sources giving only 16,000 tonnes 

for that year. By cross-checking with known coal consumption 

figures from the cement industry, Schipper (1982: 9) claimed 

that this figure had to be increased by a factor of three. How- 

ever, this latter source should cast no doubt over the other 

figure given in Table 6: 1. Therefore, the figures in this 

table can be accepted as the most accurate available estimates. 

The change in pattern of'use-of coal over the 1970 decade 

was due to the complete phasing out of use of coal by the rail- 

ways and an increase in use in industry. The complete diesel- 

ization of the railways was achieved finally in 1980 (Economic 

Survey 1981: 190) after the purchase of some 151 diesel loco- 

motives between 1977 and 1980 (Statistical Abstract 1981: 74). 

Despite the phasing out of use by railways, the average con- 

sumption over the decade showed an increase on the previous 

decade which can be explained by an increase in use in industry. 

The Cement Industry in particular, according to Schipper (1982: 

9) accounts for approximately 80% of all coal used. Coal and 

coke have therefore, become fuels with industrialuse only in 

Kenya and as will be seen later constitute only a small prop- 

ortion of total commercial energy used. 

2. Petroleum Fuel Energy 

No deposits of petroleum have as yet been discovered in 
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Kenya although prospecting has been carried on since the mid- 

1960's by a subsidiary of Shell - BP called BP Shell Petroleum 

Development Company of Kenya Ltd (Who Controls Industry in 

Kenya 1968: 80). Prior to 1963, all petroleum products were 

imported into Kenya in refined form. In that year, the oil 

refinery in Mombasa built by Shel-1/BP came on line substituting 

for most of the imported refined products. Esso and Caltex also 

have shares in the refinery and supplies are made available for 

distribution not only to the companies having shares in the re- 

finery but also to Total, Mobil and Agip, all of whom have dis- 

tributing stations in Kenya (Ibid). 

Herman (1978: 262) having investigated the reasons for the 

major oil companies setting up the refinery in Kenya to supply 

an area that could be more economically supplied from their 

refineries in the Persian Gulf, concludes that the reason was 

for defence of the East African markets against competi. tion, 

principally from Ente Nationale Idrocarburi (ENI) which had 

set up refineries in other parts of Africa. In point of fact, 

ENI did later in partnership with the Tanzanian Government set 

up a separate refinery TIPER (Tanzania and Italian Petroleum 

Refining Company) in competition with the Mombasa refinery of 

the Major Oil Companies. In addition, Herman (Ibid: 275) mar- 

shals considerable evidence to show that in the situation of 

oligopolistic competition that amounts to monopoly at a local 

level in Kenya, over one third of the value added in refining 

was in excess profits 
2 

under the prices and output patterns 

pertaining at the end of the 1960's. This was apart from the 
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profits reaped because East Africa had to pay the posted price 

for crude which generally only subsidiaries of the Major Oil 

Companies paid. Thus, through the control of the refining in- 

dustry, oligopolistic control of the major commercial energy 

sector was set up in Kenya making its energy far more expens- 

ive because of exclusion of competition. Consequently price 

levels and profit margins on the refined products produced 

in the Mombasa refinery were much higher than in countries 

which had control over the refining process. Because of these 

artificially high prices, so secured through the manipulation 

of the market, the petroleum fuel component of the energy pat- 

tern had to be adjusted downwards. 

The Mombasa refinery was designed to supply Kenya, Uganda, 

Tanzania, Rwanda, Burundi, Eastern Zaire and Southern Sudan. 

With the establishment of TIPER, Tanzania was no longer served 

from Mombasa. Although the refining costs in Tanzania were 50% 

higher than in Mombasa because of size, the prices in both co- 

untries were practically the same down to the oil crisis of 

1973 - 1974 (Herman 1978: 282) which suggests that Tanzania 

did not suffer financially in establishing its own refinery 

and that the rate of profit in the Mombasa refinery was part- 

icularly high. Needless to say, in a position where cooperation 

in the building of an East African owned refinery were possible, 

the financial strain due to petroleum energy, would have been 

considerably lessened. 

The Mombasa refinery still supplies Rwanda, Burundi, Uganda, 

Eastern Zaire and Southern Sudan. Consequently, as we shall see 

2. Excess profits here means the amount by which the revenue bef- 

ore tax per barrel exceeded the costs of production, the latter 

including a 15% repayment on capital invested in the plant. 
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later, through the value added on oil products that are re-ex- 

ported, Kenya had a new inflow of cash for petroleum products 

until 1972. Therefore, for almost a decade all the capital that 

left the region to pay for the crude oil came from the land- 

locked poorer countries of the East African interior and the 

impact of petroleum on foreign exchange was softened at the 

expense of these poorer countries. 

The distribution of petroleum products within Kenya is now 

controlled completely by subsidiaries of the major internation- 

al oil companies already mentioned above. Caltex used a locally 

registered company called Kenya Oil Company Limited - KENOL - 

as one of its main distributors until the latter company went 

into liquidation (Who Controls Industry in Kenya 1968: 82). The 

following Table gives the companies and the estimate of the 

share of the market that they controlled: 

Table 6: 2 Petroleum Companies controllinq distribution 

in Kenya in 1968 

Company Subsidiary Parent Company 

Shell/BP(Kenya)Ltd. Shell Petroleum & B. P. Petr. 

Caltex Oil(Kenya)Ltd. Californian Texan Oil Corp. 

Agip Ltd. Ente National Idrocarburi 

Share of market 

40% i 

next to Shell/Bý, 

100 filling-sts. 1, 

Esso Standard(Kenya)Ltd. Esso Standard Eastern Inc. 53 filling sts. 

Total Oil Products(EA) 
Ltd. Compagnie Francai-se du Petrol' 50 it It 

Mobil Oil(Kenya)Ltd. Standard Vaccuum Oil Co. Ltd. 36 filling " 

Source: Who Controls Industry in Kenya ? Nairobi, 1968 p. 82 
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The non-comparability of the different estimates of the 

market share as provided by the above table and source enable 

one to do little more than give the approximate order of the 

companies and show that, Shell/BP have the dominant share in 

the distribution trade. A decade later, Schipper (1982: 82) 

from the calculation of the volume of all products distributed 

by the above companies, found the share of Shell/BP to be grea- 

ter than 50% of the total by volume. The essential point, how- 

ever, revealed by the table is oligopolistic control reaching 

down to the distribution level thus enabling the establishing 

of prices without competition. 

Imports and Exports of Petroleum to Kenya 

With the establishment of a refinery in Mombasa in 1963, 

not only had an import substitution type industry been set up 

but also one with a very considerable export component. This 

fact has had some important effects on the nature of the petr- 

oleum energy use pattern in Kenya which we will now analyse. 

We shall first look in the following table on the import stru- 

cture and its variation over the 1970 decade: 

Table 6: 3 Imports of Petroleum Fuels into Kenya for years 

1969 - 1979 
'000 tonnes 

1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

Crude 
Petmlen 2119.5 2203.0 2538.4 ' 2507.0 26c6.6 2903.9 2824.9 24%. 7 2551.5 2369.2 2471.5 

BaUned 
Ft-tmlem 
Proamts 127.8 169.7 110.7 194.4 116.5 119.9 16.9 47.7 104.7 255.2 275.5 

Tota 1 2247.3 2372.7 2643.9 2701.4 2813.1 3022.8 2841.8 2544.4 2656.2 2664.4 7747.0 
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Sources: Statistics of Power and Energy 1969 - 1977 p. 50 

for 1969 to 1977. 

For 1978 - 1979 Statistical Abstract 1981 p. 72. 

For values used in converting litres to tonnes in 

latter see Appendix 6. 

The Statistical Abstract 1981 acknowledges the source of its 

figures to be the Annual Trade Report, Customs and Excise 

Department, while the source used by the Statistics of Energy 

and Power is not acknowledged. For the years covered in the 

table before 1978, there is general agreement between the two 

sources which probably suggests that the ultimate source of all 

the figures is the Customs and Excise Department, the veracity 

of which cannot be brought in doubt in the absence of conflic- 

ing figures. 

The 'refined petroleum products' row was derived by adding 

the weights of the different refined fractions imported which 

is irregular in the sense that each of the fractions have slight- 

ly different energy contents per unit weight or volume. However, 

since our purpose is to derive a figure for aggregate imports 

and crude oil figures are given in tonnes, the best measure is 

given by converting the refined products to tonnes rather than 

giving crude a nominal energy value. 

The pattern followed over the decade is shown graphically 

in Fig. 6: 1 which shows a gradual increase until 1974 with a pl- 

unge in the following years and then a slight recovery in the 

years towards the end of the decade. Over the decade, the im- 
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port of refined products varied between 5 and 10% of all petro- 

leum imports. The refined component is designed to supplement 

the outputs from the refinery which operates on the basis of 

producing mainly the products that are in greatest demand - 

(Survey of Energy and Power 1978: 43). An examination of the 

fractions of the output of the refinery (Ibid: 49) shows that 

no aviation spirit is produced and the kerosene, heavy diesel 

and marine diesel fractions are very low while the motor gaso- 

line, jet turbo fuel, light diesel oil and fuel oil fractions 

are very large in accordance with demand in the region and the 

design of the refinery to meet the demand. 

We shall now look at the export component and the internal 

demand structure pattern over the same time span. Table 6: 4 

gives the figures and it is shown graphically in Fig. l. The 

units chosen are again tonnes because of uniformity of units 

with the above, given, however, the inappropriateness of aggr- 

gating quantities of entities that have slightly different en- 

ergy characteristics. 

Table 6: 4 Exports and Internal Demand for Petroleum Fuels 

from 1969 to 1079 

1000 tonnes 

1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

Expcrts 1316.9 1481.6 1594.9 1630.9 1621-. 8 1588.7 1318.11372.0 1365.0 1173.0 1001.7 

irtEmal 
DaTm-d 955.9 1043.2 1157.0 1288.2 1359.9 1352.7 1392.8 1563.5 1605.9 1659.9 1669.3 

Sources: Statistics of Energy and Power p. 51 for 1969 - 1977 

and Economic Survey 1981 p. 81 for 1978 and 1979. 

N. B. The figures for---inte'rnal demand also include amounts 

used in the refinery. 
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The figures in the above table from 1969 

to 1977 agree with those quoted in Edonomiic Survey 1979 and 1981, 

indicating that they are the most reliable figures that are acc- 

essible. The graph illustrates the most important feature of 

the variation in the figures over the 1970 crisis decade, nam- 

ely that internal demand grew gradually over the decade altho- 

ugh at a barely perceptible rate at the end of the decade while 

exports increased only for the first few years of the decade 

and then decreased ever more steeply as the decade advanced. 

The reason for this structure lies basically in the economic 

arrangements surrounding the running of the refinery. Because 

of being host to the refinery, the value added in the refining 

process on the one hand made petroleum products dearer for all 

concerned but in the case of Kenya the effects of the fivefold 

price increases was softened by the foreign reserves earned 

from sales to the land-locked countries. The economic reasons 

for the shape of this graph are illustrated in the next table, 

which gives the pattern of export expenditure and import revenue 

for petroleum fuels over the decade. 

For the first three years of the decade until 1971, Kenya 

had a net inflow of capital from petroleum products. Thereafter, 

however, its external debt for petroleum products gradually in- 

creased until by 1979 its deficit for petroleum amounted to 50% 

of the cost of all oil imports. The situation deteriorated even 

further in 1980 when the price rises of 1979 - 1980 took effect, 

the total deficit for petroleum reaching, K E125.7 million 

which exceeded the total revenue from Kenya's principal export 

crop i. e. coffee, in that year (Economic Survey 1981: 99 & 139). 
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Table 6: 5 Export Expenditure and Import Revenue for 

Petroleum Fuels in Kenva from 1969 to 1979 

(current prices) 

'000,000 KE 

1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

Imports 11.80 13.38 14.23 17.30 19.57 71.37 88.08 96.82 108.43 109.24 140.57 

Exports 12.55 13.83 15.13 15.42 16.21 38-08 48.93 57.93 72.62 60.37 68.14 

Exp-i-Imp 40.75 +0.45 +0.90 -1.89 -3.36 -33.29 -31.15 -38.89 -35.81 -48.86 -71.43 

Dp-Thp as 
% cf Inpcrts +6.8 +3.0 - +6.3 -11.0 -17.3 - -46.8 -44.5 -40.2 -33.0 -44.7 --50.8 

Sources: Statistics of Energy and Power 1969 - 1977 for 1969 

to 1977; Economic Survey 1981 p. 139 for 1978 and 1979. 

Figures from Economic Survey 1979 p. 120 agree with 

figures in the above table over 1974 - 1977 year span. 

The entire pattern of imports, exports and internal cons- 

umption is an illustration of a structure in which the poorer 

a country is, the higher the price it has to pay for its pet- 

roleum energy. It also shows that Kenya was able to sustain its 

pattern of petroleum fuel use through the crisis because of its 

petroleum exports. From a national interest point of view, it 

could be argued that the refinery was, therefore, a boon to 

Kenya but in a broader perspective it is clear that it was ach- 

ieved at a great cost to its neighbours. Further, when transfer 

pricing, repatriation of profits and other means for the transfer 
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of capital are taken into account, it is arguab. le that even 

for Kenya the installation of a refinery was not-an--ecbnontic- impro- 

vement on the direct importation of refined oil products. From 

a more international point of view, the evolution in East Africa 

of the import substitution refining industry with a strong ex- 

port- orientated component in a monopoly position, illustrates 

the strategy of coopting countries to semi-peripheral status 

and the initial attractiveness of such an arrangement from a 

narrow nationalistic point of view. 

End-Uses of Petroleum Fuels in Kenva 

For an understanding of the rural energy pattern and its 

inter-meshings with the commercial energy sector, the type of 

activities, economic and otherwise, which are furthered and 

developed by the use of petroleum fuels is of particular inter- 

est. Table 6: 6 gives an approximate indication of the struc- 

ture of relative demand on petroleum fuels and the variation 

of that pattern over the 1970 decade. The reason for supplying 

figures for the whole decade in Table 6: 6 is that it is only 

over a period of this length that one can discern trends and 

substantial changes in the use of commercial fuels. 
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Table 6: 6 Percentage of Petroleum Fuels used by different 

Consumer Categories 1969 - 1979 

1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

Agriculture 5.9 6.0 6.2 5.2 5.1 4.7 4.8 3.9 4.3 4.9 4.9 

R-tail PJTS & 
Rmd Transpr-rt 20.5 20.0 25.9 23.7 23.8 ' Z7.2 Z7.0 25.7 28.5 28.2 29.0 

Rail Transpcrt 28.1 22.7 22.4 16.3 8.0 7.4 7.2 7.2 6.0 5.8 3.2 

Marine Transpt 14.5 16.3 10.8 15.2 14.5 15.8 10.3 5.6 8.8 7.2 9.5 

Adaticn 7.1 7.9 10.6 9.3 18.1 22.2 23.6 21.9 21.6 22.0 16.8 

rcxýEr G3mratn 7.6 7.9 8.3 9.6 8.9 7.6 7.5 11.6 8.3 7.0 5.9 

Irrl=by, O=rcel2.1 12.8 17.6 15.4 14.8 23.9 18.9 25.4 24.0 23.6 26.8 

Gme=rit 5.1 5.0 5.0 7.7 4.6 3.3 3.7 3.2 3.2 4.1' 4.2 

U-allccated -0.9 +1.3 -6.7 -2.4 +2.4 -12.1 -2.9 -2.9 -4.6 -3.0 -0.5 

Source: Statistics of Energy & Power 1969 - 1977 p. 44 for 

1969 - 1977. For the years 1969 - 1972, the Central 

Bureau of Statistics calculated the above figures 

from data from oil firms while for 1973 to 1977 the 

oil firms supplied them directly. For 1978 and 1979, 

calculated from figures in Economic Survey 1981 

Table 10 :5p. 145. 
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The figures in Table 6: 6 must be taken in conjunction 

with the absolute figures for internal demand as given in Table 

6: 4 which showed a 74% increase over the decade. one of the 

most important revelations of the table is that the transport 

component over the decade fluctuated around 70% or if we inc- 

lude the 'government' component of petroleum use which consists 

mainly of transport, it fluctuates around 75%. Within the trans- 

port sector, however, striking changes took place. Aviation and 

road transport consumption rose sharply while there were dram- 

atic decreases in rail and marine transport. Despite the switch 

to diesel engines in the railways in the 1970's their relative 

share decreased due to the increase in road transportation and 

the use of a pipeline for the transport of oil from Nairobi to 

Mombasa. Also with the divide up of the East African Community 

in the mid- 1970's, the demand of Kenya railways was proport- 

ionately decreased. Despite the break-up in the EAC, the rela- 

tive and absolute figures for aviation use of fuel show a dram- 

atic increase which is linked principally to the growth in the 

tourist industry and to air-freight. Consumption by agriculture 

of petroleum fuel increased slightly over the decade (33%) but 

decreased as a percentage of total petroleum use. This is of 

particular interest in regard to the rural areas since over the 

same period export of agricultural products constituted in the 

region of 60% of the value of all exports (Economic Survey 1979 

p. 85 and Economic Survey 1981 p. 99). In industry and commerce, 

the amount used increased by a factor of 3.7 which is explained 
by the brisk growth in import substitution industries, tourism 
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and educational institutions throughout the decade. 

While Table 6: 6 conveys a general picture of the infra- 

structure supported by the petroleum fuel industry, the level 

of disaggregation, nevertheless is unfortunately limited espec- 

ially in regard to the household component of liquid petroleum, 

gas and kerosene which are of key importance to developments in 

the rural energy sector but in the above table are subsumed un- 

der 'retail pumps and road transport'. Schipper et al (1982: 

81 - 89) have produced a more disaggregated breakdown of petro- 

leum fuel consumption for the two years 1977 and 1979 given in 

Table 6: 7 which in addition providesfigures for comparison 

with those of the Central Bureau of Statistics given in Table 

6: 6. 

Table 6: 7 Percentage Composition of Petroleum Energy Use 

in Kenya for 1977 and 1979 

Sector 1977 1979 

PesidErtial : Yerma-e 2.7 3.9 
IFG 0.5 3.2 0.7 4.6 

Ctnmrcial 1.0 1.2 

Irdstrial 18.0 19.2 

Pgriculture 6.5 8.7 

91-eaýý 
rced 28.3 Z7.5 

IntEr Aviat. 19.0 17.6 
Dan. Avlatim - 2.3 
R31i. l 8.3 3.4 
Marine 1.9 57.5 2.1 52.9 

IhIrw Gna-atim 12.8 11.8 

Od-ers - 0.5 

Source: Energy Conservation in Kenya's Modern Sector by Schipper 

et al 1982 p. 23 & 85 
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The method used in the derivation of these figures was to take 

the distribution of sales of the different fuels to different 

sectors in the figures provided by Shell/BP and assume that for 

all suppliers the breakdown per sector would follow a similar 

pattern. This assumption is defended by the authors-on the basis 

that Shell/BP controls the supply of more than half of all pet- 

roleum products in Kenya and therefore, their distribution patt- 

ern is likely to reflect the overall pattern. However, this will 

only be so if there is no bias in the ecozones and economic 

zones in the distribution of filling stations among the comp- 

anies. For the year 1977, there is general agreement between 

the two methods of estimation in Tables 6: 6 and 6: 7, the 

only major difference being in the marine transport figures 

which may well be due to the bias mentioned above. 

The important figures from the point of this work are the 

LPG and kerosene figures. Unlike the other figures in Table 6: 7, 

these were inferred from the quantities of LPG and kerosene 

sold in small amounts through resale outlets as reported by 

each oil company (Schipper 1982: 35) and so contain as accurate 

an estimate as possible of total aggregate domestic consumption 

for the two years in question. The increase in absolute amounts 

of the use of these two fuels from 1977 to 1979 (48%) is more 

than can be explained by population increase. As has been said 

already, however, even given that the figures are reasonably 

accurate, one cannot infer a trend towards the use of these 

fuels in preference to charcoal and fuelwood although such 

could be the case as demand for charcoal and fuelwood outstrips 
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supply. From 1980 onwards, kerosene and LPG supplies were lim- 

ited with occasional shortages, due according to Schipper (1982: 

37) to government controlled prices which the oil companies 

claimed made their production unprofitable. 

Between the two fuels, however, there is a marked differ- 

ence in the supply and demand situation reflected in the fact 

that LPG prices between 1973 and 1981 underwent a twofold inc- 

rease only while paraffin had a fourfold increase and most oth- 

er fractions had a fivefold increase'(Economic Survey 1981: 141). 

In a situation of low demand for LPG in relation to available 

supplies, the prices were geared to stimulation of demand and 

the shortage is rather to be attributed to lack of storage 

cylinders as Schipper (1982: 37) rightly points out. In December 

1982, the paraffin and LPG shortages reached a new crisis level 

with sharp rebukes to the oil companies from the Government 

(Weekly Review December 24th 1982: 21). The importance of the 

domestic energy question in maintaining public support for the 

government among the middle-class urban population is one aspect 

of the conflict with the oil companies. on the other hand, any 

interference with the manipulation of the market by the Govern- 

ment is1resented by the oi, l--, companies. 

The striking feature, however, of the residential figures 

compared with those of other sectors is their smallness. The 

contrast with a country like Great Britain which according to 

the calculation of Chapman (1975: 27) had a domestic consump- 

tion amounting to 29.4% of national consumption of primary fuels 

in 1968 shows how modest is the level of effective demand in the 
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domestic sector. The contribution of fuelwood and charcoal 

from the rural to the urban sector is significant in maintain- 

ing this low dependence on expensive imported energy but devel- 

opments indicated by Table 6: 7 may suggest that a dramatic 

shift towards greater dependence on petroleum fuels is under 

way. The structure of residential petroleum fuel consumption 

with the heavy bias towards kerosene reflects an economic sit- 

uation in which only the cheapest form of domestic commercial 

energy is affordable. The effect of such an energy pattern on 

the wage structure in the urban sectors are obviously consider- 

able and will be analysed later. 

The outstanding feature of the petroleum fuel use pattern, 

however, is that it serves primarily industrial production, the 

tourist industry and the various other forms of transport which 

cumulatively constitute between 80% and 90% of demand. The road 

transport figure is the single greatest figure in the tables 

and is large compared with other countries e. g. in Great Britain 

in 1968 road transport constituted 15.4% of all energy use 

(Chapman 1975: 48). Of the petroleum fuels used in road trans- 

port, light diesel constitutes one third of the amount and is 

explainable in terms of the size of truck transportation not 

only within Kenya but also to neighbouring land-locked countr- 

ies (Schipper 1982: 33). The two thirds of transport fuels used 

in the form of motor gasoline is, according to Schipper, accou- 

nted for by the size and growth of the tourist industry, trans- 

portation of trade goods in small trucks using gasoline and a 

relatively high inefficiency in much of the automobile fleet 
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(Ibid: 32). One might also add, as we shall presently see, the 

heavy bias in private motor transport in preference to a well 

organised public transport system. 

Socio-Economic Context of Petroleum Fuel Energy Consumption 

The petroleum industry in Kenya is vertically integrated 

under the control of six international oil companies from the 

refining stage down to distribution stations at the furthest 

outposts of the country. From the refining stage alone Herman 

(1978: 276) has shown that for 1969 0.36 $ U. S. or 43% of the 

value added per barrel was pre-tax profit which over the whole 

through-put of the refinery amounts to 5.6 xlO 
6$U. S. (current 

figures) which after tax deductions left a net profit of 3.4 x 

10 6$U. S. In his calculation of the cost of production, a 15% 

on the cost of capital had already been included. If 1969 was 

a typical year, as Herman claims, then monopoly control of the 

East African oil market resulted in unusually high rates of 

profit for the oil companies and expensive energy for East Africa. 

From a comparison of wholesale prices of some petroleum prod- 

ucts in Mombasa after duties and sales taxes are added and 

retail prices in Nairobi the profit margin in the distribution 

sector is in the region of 10%. These profit margins, unlike 

the refining sector, suggest no more than a normal rate of 

profit. Therefore, the importance of control of the distribution 

network seems to be for staking out claims to control of the 

market rather than any windfall profits. 
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At the individual or household level, the principal areas 

where socio-economic status is related to energy use is in the 

area of domestic use and transport. Some idea of the relationý- 

ship between economic status and the transport sector are given 

by the structure of the road transport organization which is 

given by the breakdown of vehicle types in Table 6: 8: 

Table 6: 8 Vehicle Types in Kenya for 1972 and 1980 

1000 

Type 1972 1980 

Motor Cars 75.83 113.82 

utilities, panel vans, pick-ups 33.73 55.52 

Lorries, trucks and heavy vans 17.40 23.59 

Buses and Mini-buses 3.4 5.1 

Source: Statistical Abstract 1981, Central Bureau of 

Statistics p. 190. 

Over the same period the number of vehicles licenced for hire 

decreased from 3,447 in 1972 to 2,952 in 1980. Thus the offic- 

ial taxis and buses licenced for hire is less than the total 

number of buses registered in 1980 and in all the licenced 

public service vehicles constitute only around 4% of the bus 

cum motor car total. The public sector, however, is also served 
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by unofficial unlicenced taxis or Imatatus'. Since there are 

no official figures for the matatu form of taxi on the national 

level, it is impossible to gauge how much of the vehicle popu- 

lation they constitute. The ILO Report of 1972, quoting a study 

of pirate taxis in Nairobi, gave the figure of 317 'stationary' 

matatus (operating from fixed terminals) while for 'mobile' 

matatus (operating along fixed routes) they give only the num- 

ber of journeys and passengers carried per day (p. 491). It is 

impossible, however, from these indications to determine the 

number of unlicenced taxis and consequently the total number of 

vehicles serving the general public. However, it is unlikely 

that they exceed the total number of registered buses in 1980 

i. e. 5,100. The conclusion of this analysis, therefore, is that 

only a very small percentage of motorized vehicles used for the 

transportation of people are for public transportation and con- 

sequently very great-diseconomies occur in the use of petroleum 

fuel in the very large number of privately owned vehicles. 

All the public transport system, with the exception of 

Kenatco (Kenya Government have majority shares in this company) 

which operates fleets of taxis in Mombasa, Nairobi and Kisumu, 

are privately owned. The largest private passenger transport 

companies are Kenya Bus Services Ltd., in Nairobi and Mombasa 

and United Touring Company of Africa Ltd., which dominates the 

long distance scene both of which are part of United Transport 

Overseas Ltd., incorporated in England and which is a subsidi- 

ary of United Transport Company 3 
of Chepstow, Monmouthshire, 

U. K. (Who Controls Industry in Kenya 1968 : 96). Yet another 

3. 
- 
Langdon (1978: 138) gives the Kenya Bus Co. and United Touring 

Co. as subsidiaries . 
6f British Electric Traction Company. 
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aspect of this company's activities is its involvement in tour- 

ism, the United Touring Co. Ltd. having a large tourist comp- 

onent in addition to long distance transport (Langdon 1978: 138). 

While the Kenya Bus Services Ltd. have a monopoly of Mombasa 

and Nairobi city transport, the long-distance routes have been 

thrown open to competition between United Touring Co and local 

bus fleets which generally operate according to definite routes 

rather than on a national basis. In Nairobi and Mombasa urban 

areas, the principal competitor with the Kenya Bus Co. is the 

pirate taxi or matatu section which came into being after in- 

dependence and although illegal is largely ignored by public 

authorities and the monopoly company. In road haulage one of 

the largest firms is ETCO which is again a subsidiary of a mul- 

tinational company, in this case Lonhro (Ibid: 138). 

The pattern, therefore, of the use of petroleum energy in 

the road transport sector is that only a very small proportion 

of passenger vehicles, privately owned and many in poor mech- 

anical condition e. g. matatus and 'country buses', serve the 

majority of the working population while the greater proportion 

of passenger vehicles serve the 'needs' of a minority in the 

higher financial brackets in the urban areas. The paradigm is 

private transportation. 

Therefore, it can be concluded that the petroleum energy 

used by this sector is artificially high and very inefficient 

from the point of view of the movement of the majority of peo- 

ple in comfort and safety. With this pattern, resources that 

are scarce are consumed leaving little opportunity for their 
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use in such socially desirable projects as relieving the burden 

on the ecosphere by supplementing biomass energy with petroleum 

fuels. Also from this standpoint, the tourist industry which 

contributes greatly to the commercial and road and air transp- 

ort sectors of petroleum consumption is highly inefficient. Tra- 

nsporting visitors to and within the country at great speed and 

high comfort levels diminishes further the share that might go 

to rural development and environmental protection by lessening 

demands on biomass. 

The use of liquid petroleum gas and kerosene have distinct 

socio-economic implications at the domestic level. Liquid pet- 

roleum gas involves a heavy deposit for the gas cylinder, a car 

or taxi for its transport and expensive stoves for its use wh- 

ereas kerosene involves very little overheads and also can be 

purchased in small quantities in accordance with the economic 

condition of the poorer strata. As already mentioned, from 1973 

to 1981 LPG prices doubled while those of kerosene quadrupled. 

This difference in price rises explains at least partially the 

increase in the use of LPG between 1977 and 1979 (cf. Table 6: 7). 

Also, this structure of price rises shows that, paradoxically, 
I 

it is so arranged as to make the energy of the poorer strata 

dearer. 

The Beijer Group found that in the urban areas the use of 

kerosene begins roughly with the wage groups exceeding 3093 KShs 

(373 $ U. S. 1980) per annum and tapering off at higher levels. 

(Beijer Report: 37). Presumably, it is a question of use of par- 

affin for cooking since even in the rural areas with very low 
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incomes, paraffin was used for lighting quasi-universally-. For 

electricity, however, they found that its use commences roughly 

at the wage level of 18,217 KShs (2195 $ U. S. 1980) per annum 

while they give no income indication for the use of gas. Given 

the expenses surrounding gas use, it would be reasonable to 

assume that the use of gas would if anything have a higher wage 

bracket association than that of electricity. In the rural areas, 

as seen from the Kaumoni survey, LPG use is totally exceptional 

while kerosene use is quasi-universal as an illuminating-fuel 

but a strict minority phenomenon as a cooking fuel. What these 

economic correlates ofýpetroleum energy use tells us is that fun- 

damentally it is the economic entitlements that one can lay claim 

to that is the basic determinant of the pattern. ' 

3. Electrical Energy in Kenya 

The generation and distribution of electrical energy in 

Kenya is in the hands of three limited liability companies which 

have a monopoly on the supply of electricity. The three compan- 

ies do not compete with each other in the industry or form an 

oligopoly but rather divide among themselves different aspects 

of the industry. In fact, all three companies have interlocking 

connections which make them appear rather as three branches of 

a single enterprise. Some of the main elements that character- 

ize the different companies are as follows: 

i) East African Power and Lighting Co. Ltd. : Its principal' 

function is the distribution of electricity to consumers, 
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although it owns its own thermal generating plants at Nairobi, 

Mombasa, Nakuru, Eldoret, Kericho, Kisumu, Kitale, Nyeri, 

Nanyuki, Meru and Homa Bay (Amman 1969: 104). The company was 

established in 1922 for the production and distribution of elec- 

tricity in the urban centres of East Africa and is a privately 

owned shareholding company of limited liability (Amman 1969: 

83). It has a London and East African Board of Directors and its 

shares are quoted on the London and Nairobi Stock Exchanges, 

consequently a good amount of facts about its operation are made 

public (Who Controls Industry in Kenya 1968; 84). As of 1968, 

the Kenya Government owned only 21% of the ordinary shares and 2 

7% of the preference shares, most of the other ordinary shares 

being held by overseas investors such as banks, nominee compan- 

ies and individuals. (Ibid). The Nairobi Board of Directors is 

concerned principally with technical and organizational activ- 

ities of the Company whereas the London Board is concerned with 

the financial interests of its shareholders. In 1970, the Kenya 

Government purchased a 51% controlling share in the Company 

(Langdon 1978: 164) which gave it much greater representation 

on its Boards. 

ii) Kenya Power Company Ltd. : It was established in 1954 

and its principal function is the purchase and delivery of elec- 

tricity from Uganda (Owen Falls) to the East African Power and 

Lighting Company. The electricity is purchased in bulk supply 

of 45 MW from the Uganda Electricity Board. In addition, it owns 

hydro-generating stations at Wanjii and Upper Tana, the output 
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of which is also sold to the East African Power and Lighting 

Company. 

It is a public limited company having a nominal issued 

ordinary share capital of KShs 2000 consisting of 100 shares 

of SH 20 each which are equally divided among the Kenya Govern- 

ment, the E. A. P. &L Co. and Power Securities Corporation Ltd. 

(London). In order to finance its outlays for generation and 

transmission equipment, the Company has issued bond capital 

(Amann 1969: 105). When all the loan capital has been repaid, 

the assets of the Kenya Power Company will become the exclusive 

property of the Kenya Government. 

iii) The Tana River Development Company Ltd. It was estab- 

lished in 1964 to develop hydro-electric stations on the Lower 

Tana at the Seven Forks area (cf Map 4). Its organization is 

somewhat similar to that of the Kenya Power Company. It is a 

private limited company having again a nominal issued ordinary 

share capital of KSH 2,000 consisting of 100 SH 20 shares, 25 

of which are held by the Kenya Government, the Commonwealth 

Development Corporation, the East African-Power and Lighting Co., 

and Power Securities Corporation Ltd. However, in order to fin- 

ance its construction of the three principal dams, the company 

issued debenture stocks (Amann 1969: 105). Again, as with the 

Kenya Power Company, sales are made to E. A. P. &L at 'ascerta- 

ined costs', the Company operating on a 'non-profit' basis (Ibid). 

By 1968, Power Securities Corporation and the CDC had put up 

respectively B E3 million and B E3.5 million to finance the con- 

struction of the new hydro stations. 
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The principal projects so far developed by this latter 

Company are as follows: 

Hydro Electric Plant Head beingused Capacity 
(metres) installed 

(MW) 

Year on line 

Kindaruma 36 40 1968 

Kamburu 83 64 1974 

Gitaru 144 145 1978 

Source: Statistics of Power and Energy 1969 - 1977 p. 20. 

The location of all these plants is just within the borders of 

Machakos District (df. Map 4 on electrical power supply in Kenya). 

By 1978, after the installation of the Gitaru station, Kenya's 

total hydro-electric capacity had risen to 311.5 MW (Economic 

Survey 1981: 146) with 80% of it coming from the Lower Tana 

projects given in the above table and developed since 1968. The 

remainder of the hydro-electric capacity of 62.5 MW is based in 

the Upper Tana and Maragua river on older and smaller stations 

(cf. Map 4). 

Electrical Energy Supply 

We shall now proceed to examine the nature and magnitude 

of the electricity supply in Kenya and its variations from 1969 

to 1978. The following table provides the picture of the overall 

pattern: 
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Table 6: 9 Electrical Energy Supply in Kenya from 1969 to 1978 

GWh 

1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 

Tcml ly prodm2d 

Hýdro 287.1 316.1 318.1 380.6 387.7 577.1 628.3 563.3 729.3 1072.8 

Tmuml 171.6 196.5 236.2 283.6 335.6 272.6 254.4 428.9 314.0 308.9 

Irrporbed from Ugmch 

Hýdro 218.1 247.2 293.4 283.2 302.4 296.6 260.8 241.9 Z71.8 202.1 

ancý by Privatn 
I i t i n z r es 

. ýdro H 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 

ghmral 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 50.0 

Total 746.8 n. 8 918.4 1017.4 1095.7 11666.3 1213.5 1304.1 1385.1 1653.8 

LbEd hy Gm Stn. 12.6 13.5 13.9 20.4 35.5 25.9 21.0 32.0 Z7.8 

lbtal ST-ply 759.4 843.3 932.3 1037.8 1131.2 1192.2 1234.5 1336.1 1412.9 

Source: Statistics of Power and Energy p. 28 

The imported figures from Uganda given in Table 6: 9 agree 

exactly with those given by Statistical Abstract 1977 and 1981 

while the locally produced amounts in the public utility differ 

in some cases by up to 50 GWh. The'Statistical Abstract source, 

however, gives the domestic production per region and not acc- 

ording to hydro or thermal origin. Since our interest is in the 

primary sources of the electrical energy, we have chosen the 

figures as given by the 'Statistics of Energy and Power'. 

With the coming on line of the Tana River stations over the 

ii 
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decade, domestic hydro production increaded dramatically by a 

factor of 3.7 while the thermal component showed a fluctuating 

pattern with an overall growth due to the installation of therm- 

al stations in Lamu, Garissa, Marsabit and Lodwar. Since many of 

the thermal stations are 'stand-by' or to supplement hydro out- 

put in case of drought, fluctuations in the thermal component 

are to be expected. For instance the very high thermal figure 

for 1976 was due to the very low rainfall conditions in that 

year. Chief among the industries which produce their own supply, 

partially or totally, accounting for that component in the table 

are the Magadi Soda Co. and the sugar factories of Miwani, 

Muhoroni and Chemilil in Western Kenya which use bagasse for its 

production (Amman 1969: 112). Several other categorie's such as 

hotels and lodges, government institutions and rural industries 

are also permitted under the Electric Power ordinance (Chapter 

314 on the Laws of Kenya) to generate their own supply and are 

included under the private category. However, it is rather. un- 

likely that these figures have remained stagnant throughout the 

decade as Table 6: 9 suggests. More than likely they are only 

approximations. 

Three different systems are in operation for the production 

of the thermal component of the public utility: steam turbines, 

internal combustion engine-driven turbines and gas turbines. 

Heavy diesel oil and fuel oil are the petroleum fractions used 

in its production and over the years 1969 - 1977 the estimated 

efficiency was approximately 20% 4 
which does not compare fav- 

ourably with an expected average efficiency of 25% from modern 

generators (Chapman 1975: 89). 
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Table 6: 10 Tariff Requlations in operation from 1966 to 1979 

Method Sector Fixed Charge Price per unit 

1 Dmrstic 

2 Srall lightirrj 
a-d pmer 

Iighting ard 
PbAcr iLp tx) 
7,000 mits 

4 Lighting a-d Rxicr 
axr 7,000 mits 
per mter readirg 

5 Irdztrial - c! m3sd-- 
ing 21,000 uiits 
per qcartEr 

CEE-peak sLTplies 

7 Street Iighting 

Eh 30 per nit= reading 

Sh 4 per neter nEang 

Sh 45 per kVA tp bo 100 kVA 
Eh 30 per kVA ajer 100 kVA 

gi 90 per kVA tp to 60 kVA 
Sh 60 per kVA fran 60 tD 940 kVA 
Eh 54 per kVA ajer 940 kVA 

14 cm 

Sh 1 fcr lst 30 uiits, 
70 u--i fcr mits ojer 30 

Sh 0.75 i-p bo 200 uüts 
Sh 0.35 fcr ne5d-- 300 uÜts 
-Tü Sh 0.30 fcr mits uzr 
500 

Sýl 0.11 per unit 

ai 0.106 per mit fcr first 
1,200 
Sh 0.006 per init o; Er 1200 

Eh 0.12 pEr mit 

Eh 0.66 Rr first 3,000 
Sýi 0.32 fcr mt Z7,000 
Sýi 0.26 fcr each affliticnal 
mit mcr 30,000 

Source: This Table was compiled from information contained in 

'Energy Supply and Economic Development in East Africa' 

by H. Amman p. 207. 

4. These figures were calculated from amounts of electricity 

generated by different fuels and amounts of fuel used as 

given in Tables B2 p. 29 and B9 p. 36 of Statistics of 

Energy and Power. 



285 

End -Use of Electrical Energy 

Since the purpose of the investigation of commercial energy 

is its inter-relationship and inter-meshing with the energy 

system of the rural areas, the amounts of electrical energy 

used by different sectors and the end-uses it is put to are of 

particular interest. One important element in the conditioning 

of end-use structure is the tariff system. In 1966 modifications 

were introduced into the tariff system eliminating some of the 

regional differences in prices and further modifications in 

1979 removed all regional differentiation. The tariff system 

in operation from 1966 to 1979 had seven different methods of 

charge corresponding roughly to seven different areas of demand. 

The principal features of the system are detailed in Table 6: 10. 

The first two methods are essentially for residential provision 

of electricity, the second one being geared to small domestic 

consumers for whom, despite paying very expensively per unit, 

find it more economical because of having so small a fixed 

charge. Beyond the use of 26 units per meter reading (one month), 

however, method two makes no economic sense, therefore, it is 

general to households whose consumption is below 30 units per 

month. In the 1979 changes in tariff., method two was eliminated 

and all households put under method one. Two principles underlie 

the tariff system i) cost-price equivalence and ii) consumpt- 

ion stimulating effect of prices. The cost-price equivalence 

principle is reflected in the fixed charge plus price per unit 

system while the consumption stimulation effect is reflected in 
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the regressive character of the price per unit under- meth6ds 2,3 & 

5. Thus, a basic principle of the electricity supply system 

similar to all industrial production is that the more produced 

the cheaper the cost which is then reflected in the pricing 

system. From the point of view of the electricity industry, 

the greater the number of high consuming enterprises, the grea- 

ter the sales with minimum overhead and administrative costs. 

Although the structure of production and distribution is geared 

to the linkage with industry, the problem of the structure of 

tariffs, as Amman (1969: 115) points out, is more concerned with 

the viability and development of the power supply system than 

with the economy supplied. Further dimensions of the logic of 

the electricity supply system are revealed in the nature and 

growth of the effective demand pattern over the past decade 

given in Table 6: 11, according to the different categories 

which mesh more or less with the seven tariff methods of 

Table 6: 10. When the privately generated component is removed 

from the supply figures of Table 6: 9, the figures for demand 

in Table 6: 11 agree to within 15%, the discrepancy in supply 

and demand being explained in terms of transmission and other 

losses. The overall demand grew by a factor of 2.5 over the 

decade or at an average annual rate of 9%. The structure of end- 

use remained fairly constant throughout the decade with total 

domestic consumption approximately 18% and industry and comm- 

erce approximately 70%. The only other major use is that of 

off-peak water heating and pumping which according to Schipper's 

(1982: 94) estimate for 1979 is divided roughly equally between 

residential and commercial i. e. mainly hotels, use. 
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Table 6: 11 Electricity Use by Different Sectors from 

Public Utility 

GWhr 

Sector 1969'1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

Brall Dmmtic 7.7 8.5 9.5 9.9 10.8 12.5 15.1 14.3 17.3 18.5 

Dmrstic 99.6 105.1 112.1 120.5 126.7 139.0 151.3 155.9 172.4 190.6 385.7 

sTall cbmr-r- 
cial 151.1 170.8 186.2 204.2 223.9 239.5 263.3 272.9 301.2 321.4 888.1 
Cmma-clal 

Irdztial 146.0 173.3 223.8 252.8 285.9 316.6 311.9 356.1 542.9 634.4 

off-peak uaber 
heating & parp 87.1 96.2 105.5 117.9 121.3 120.7 134.6 129.9 111.0 116.5 122.6 

Staff Qmrtcrs 
(E. A. P. & L) 2.1 2.3 2.3 2.5 2.4 2.5 2.7 2.7 2.9 2.9 3.0 

special 
Ctnb: -ý 73.7 80.9 66.9 77.5 78.2 86.5 114.7 142.7 45.1 6.6 

rRtal 575.9 645.8 715.2 794.8 857.7 924.9 1001.4 1082.5 1203.6 1301.4 1409.4 

Source: Statistical Abstract 1977 for year 1969 to 1976 p. 178. 

and Statistical Abstract 1981 p. 163 for 1977 to 1979. 

E. A. P. &L Co. Ltd., is acknowledged source of figures 

as given by Statistical Abstracts. 
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The 1979 changes in tariff methods by combining some categories, 

somewhat blurs the distinction between different types of users. 

However, throughout the decade it is clear that'electrical 

energy from the public utility exists principally in function 

of industrial use and its increase in production has gone in 

step with the industrialization process over the decade. The 

distribution of customers in the various sectors, given in Table 

6: 12 highlights further the nature and function of the elec- 

tric utility as well as the complexity of the factors involved 

with the supply of energy demanded in such varying quantities 

and levels of power delivery. 

Table 6: 12 Number of Users of Electricitv in Different Sectors 

1000 

1972 1975 1977 1978 1979 

Small Domestic 41.38 51.77 58.20 62.24 48.9 

Domestic 39.6 44.62 51.12 55.93 77.6 

Small Commercial 15.25 18.23 20.57 22.32 ne 

Commercial 0.30 0.37 0.41 0.46 
1.2 

Industrial 0.29 0.37 0.53 0.68 

Off-peak heating etc 22.6 25.6 26.4 27.4 2 1.8 -residential 
6.. a - commercial 

Street Lighting 0.065 0.095 ' 0.099 0'. 092- 0.08 

Staff Quarters 1.05 1.043 1.221 1.245 1.5 

Special Contracts 0.006 0.007 0.002 0.002 ne 

Source: Energy Con servati on in Kenya's Modern Sector b y 

Schipper e t alii 1982 p. 93-94 from figures supplied 

by E. A. P. &L Co. Ltd. 

ne = no estimate 
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The 'special contract' category consisted of only a hand- 

ful of subscribers and therefore, is likely to be contracts 

with major industries because of the large amounts of electri- 

city used by it. Taking this into account, the industrial com- 

ponent for most of the decade comes near to 80% of total con- 

sumption. The contrast between the small number of subscribers 

in industry and commerce and the magnitude of their share of 

consumption compared with the high number of subscribers and 

small consumption in the domestic sector, especially in the 

small consumption group, illustrates the contrast in install- 

ation and administrative costs which make the domestic sector 

vis-a-vis the industrial far more expensive and 'uneconomic' 

from the point of view of the utility. In a wider perspective, 

of course, of industry as a whole the large number of subscrib- 

ers with small consumption stimulates considerable demand for 

all sorts of electrical fittings and applications. However, 

that is not the perspective of the utility. 

The figures for 'small domestic' and 'domestic' for 1979 

were estimated by Schipper using 30 kWhr per meter reading as 

the cut-off point for the small domestic sector (1982: 94). From 

comparison with previous years, it is clear that the figures 

are in error because of choosing too low a cut-off point. How- 

ever, the 30 kWhr figure is important in that it shows that 

over 40% of all household consumers of electricity use less 

than 30 kWhr a month or*JkWhr per day which per capita for an 

urban family would come to 0.25 kWhr approximately 
5. The 

contrast between the basic needs of lighting and small power 

5. Average size of urban households according to 1969 census 

was 4.18 persons, Kenya Census 1969 Vol. 4 p. 75 
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applications in the domestic scene and the high power, high 

consumption needs of industry underlines the difficulties aris- 

ing from the supply for such different requirements from the 

same network. 

Although the number of households using electricity grew 

at a rate just under the rate of urban population growth, the 

electricity users still represent only a minority of urban 

dwellers and a miniscule proportion of the entire population. 

Using the 1979 population census figures and the 1979 figure 

for households using electricity in Table 6: 12 we get the 

following important' result as regards the use of electricity. 

Number of households using electricity = 126,500 

Number of people using electricity = 126,500 x 4.18 

= 528,770 

Total population of Kenya =15,327 , 100 

% of population using electricity = 3.4% 

Therefore, the electrical utility serves only a small fraction 

of the population and from what we have seen already concerning 

the socio-economic correlates of electricity use as estimated 

by the Beijer Group this would represent the most affluent 

stratum of society. If, however, we further assume that all the 

European and Asian population are of such an economic standing 

that all can afford electricity, the results become even more 

poignant. 
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Number of Asian and Europeans using electricity 118,501 

Therefore, number of African population using 

electricity = 410,200 

Therefore % of African population using 

electricity = 2.7 

Thus, despite the massive increase in the output capacity of 

the public utility in Kenya over the 1969 - 1979 decade (factor 

of 3.7), it still only reaches a small elite among the popula- 

tion. 

As a percentage of the urban population in 1979 7, the 

electricity users, however, constituted 21% in 

however, the rate of increase of households ha, 

from 1972 to and 1979 (6.6%) lagged behind the 

ization (7.2%), a continuation of this pattern 

creasing proportion of urban population having 

tricity. 

that year. Since, 

ving electricity 

rate of urban- 

will mean a de- 

access to elec- 

A consequence of the nature of the public electricity supply 

run as an economic venture in which dividends for the share- 

holders is a primary concern and therefore the principle of 

cost-price equivalence determines the tariff to a great extent, 

is that the small subscribers pay more on average per unit of 

electricity as Table 6: 13 shows while industrial concerns 

through the various tariffs of industrial, off-peak and special 

contracts pay the least per unit. The small domestic sector 

which uses electricityfor lighting principally will have to pay 

6. The European population in 1979 was 39,901 and Asian 78,600, 

Statistical Abstract 1981 p. 12 

7. Urban population in 1979 was 1,909,400 according to Economic 

Survey 1981 p. 34. 
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Table 6: 13 Average Price in Kenyan Cents (current prices) 

per kWhr 

Sector 1972 1975 1977 1978 

Small Domestic 113.47 108.74 133.92 134.88 

Domestic 25.74 26.07 36.75 35.94 

Small Commercial 41.81 44.71 65.88 67.64 

Commercial 23.59 26.59 40.49 40.51 

Industrial 17.89 22.00 31.01 31.49 

Off-peak 12.40 14.93 21.13 21.13 

Street Lighting 27.23 31.39 46.77 46.67 

Staff Housing '10.60 10.45 22.88 28.. 27 

Special Contracts 12.28 15.54 25.82 28.27 

Average 28.80 25.90 37.80 38.10 

Source: Energy Conservation in Kenya 's Modern Sector 

by Schipper eta alii 1982 p . 93 - 94. 

yet more under the 1979 modifications where they are combined 

with the domestic group. On the other hand the average househ- 

old consumption for the domestic group is in the region of 250 

to 300 units per month or between readings of meter which sug- 
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gests use for lighting, cooking, 

purposes. According to the logic 

they pay approximately a quarter 

poor more frugal users have to p, 

of their electricity use in heat 

use of energy. 

water heating and other domestic 

of the workings of the utility, 

of the price per unit that the 

ay, despite the fact that most 

production is an uneconomical 

Conclusions on Electrical Enerqy Use 

Electrical energy supplies primarily the needs of industry 

and promotes industrial development with domestic and other uses 

of secondary importance. Historically as a form of technical 

practice, the use of electricity has arisen and been associated 

with industrialization and its concomitant urbanization and 

bears its imprint. Consequently in Kenya its use outside indu- 

stry is largely limited to urban and semi-urban areas. 

The Kenya Government, however, in its Development Plan 1966- 

1971 expressed its wish to extend electrification to the rural 

areas. The Plan maintained 'supply of electricity to areas with 

low population density is not merely a matter of economic con- 

sideration. Electricity is a necessary element of modern living! 

(Development Plan p. 297). Its advantages for promoting literacy, 

small-scale industry and agriculture in the rural areas are 

also stressed. Its extension to these areas is also part of the 

East African Power and Lighting Co. vision as expressed in their 

report 'Power Supply to Industry in Kenya' (1966: 11). As part 

of this plan the E. A. P. &L had already begun its extension to 
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the rural areas between 1964 and 1966-when ten trading^centres, 

thirteen markets and thirty two townships were supplied ( Amman 

1969: 179). 

However, as Amman (1969: 165) notes 'the technical, econ- 

omic and sociological parameters which condition any electric- 

ity supply to rural areas ... make rural electrification a fin- 

ally uneconomic or at least economically hazardous proposition'. 

The 'uneconomic' nature of the project through distribution net- 

works and installation overheads and low usage became apparent. 

Further, the economic power of the peasants in Kenya is at pre- 

sent so low as to render such an amenity inaccessible outside 

the context of some societal redistribution mechanism or subsidy. 

The slow rate of diffusion of electrical energy to households 

over the 1970's shown in Table 6: 12 points up the conflict 

between wishes for widespread diffusion, the economic principles 

of the utility and the clear lack of a redistributive arrange- 

ment. 

Electrical energy to date has had only a marginal effect 

on fuelwood and charcoal demand for household use since the 

majority of households supplied by electricity in the urban 

areas can afford to use it only for lighting as Table 6: 12 

shows and those which do use it for other purposes are in an 

income bracket which is growing only slowly and for which fuel- 

wood and charcoal have long since ceased to be fuel choices. 

Consequently both in the urban and rural areas, in the domain 

of lighting electricity and paraffin are the principal compet- 

itors while in the sphere of cooking and water heating the 

principal fuel is charcoal with paraffin as a weak competitor 
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especially in the 1970 decade during which its price increased 

fourfold. Historically, therefore, the development of the elec- 

tric utility has had very little effect either in the urban or 

rural areas in decreasing the dependence on biomass as-a source 

of energy because of a complex of economic factors concerning 

the nature of the industry and the economic condition of the 

majority of the people. 

4. Geothermal Energy 

The first geothermal electricity plant of 15 MW capacity 

in Olkaria near Naivasha, Rift Valley (cf. Map 4) was due to 

come on stream by mid-1981 (Economic Survey 1979: 124). Another 

plant of the same capacity is under construction and due to come 

on stream in 1983. Geothermally generated electricity is to be 

fed into the national grid and so form part of the public util- 

ity supply. Since the first phase came on line only in 1981, it 

does not appear in any of the tables above. In the Olkaria field, 

the estimates of its potential are between 170 and 500 MW and 

in addition to Olkaria, there are two other fields in the Rift 

Valley, namely Eburru and Lake Bogoria region north of Nakuru. 

If developed according to its estimated potential, by about ' 

1993 the total capacity is hoped to reach 500 MW, almost equal 

to that of hydro-electric production (Economic Survey 1981: 147). 

However, the socio-economic correlates of geothermal electric- 

ity are similar to that of electricity as a whole and as part 

of the public utility will form part of its pattern. 
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On the level of geo-politics, the increase in output from 

geothermal sources as from hydro will, of course, help'to red- 

uce dependency on Uganda for hydro-electricity and on petroleum 

from the Middle East by lessening the oil generated component 

and thus make Kenya's industrial development less vulnerable 

to external pressures in the domain of energy. 

Solar Energy 

Schipper et al (1982: 97) have estimated the collector area 

installed between 1975 and 1980 as shown in Table 6: 14 on the 

basis of data provided by three solar equipment distributors 

whom they deem to control over 90% of the market in Kenya. 

According to their calculations made from reported performance 

data of the three companies for thermosyphon DHW designs, the 

weighted average performance is 8,380 Mj m- 
2 

per day which 

yields a total capture of 1,68 GWhr for 1979 and 2,50 GWhr 

for 1980. However, even they themselves acknowledge that the 

parameters of design, seasonal fluctuations in performancel 

variations in energy output caused by different installation 

techniques and geographic location render the calculations at 

best provisional. While the overall output, as best it can be 

, calculated, is negligible in comparison with overall electrical 

energy demand, it is not so negligible compared with the domestic 

consumption fraction especially when taken in conjunction with 

the efficiencies of production of heat from electricity or oil 

sources. However, the most striking facet of the solar energy 

sector as shown in Table 6: 14 is the phenomenal increase in 
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installed area over a mere six years. Its sixty-five fold inc- 

rease over those years was especially part of the response of 

hotels and lodges to the 'oil crisis'. 

Table 6: 14 Solar Hot Water Heaters Installed Collector 

Area from 1975 to 1980 

Year Annual Total Installed 
Area W) 

1975 45 

1976 155 

1977 285 

1978 811 

1979 683 

1980 968 

Cumulative Installed 
Area (m') 

45 

200 

485 

1296 

1979 

2947 

Source: Energy Conservation in Kenya's Modern Sector 

by Schipper et alii 1982 p. 94 

The socio-economic parameters of solar energy use as it 

has developed thus far places it principally in the commercial 

sector of hotel and lodges with some application in what would 

come under the 'domestic sector' of electricity tariffs, that 

is, the upper income group. The capital costs for installation 

and the type of housing it presumes also limit it to that bracket. 

Given an ehergy policy where conservation is a serious objective, 

it presents an appropriate means principally in the commercial 
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and domestic sectors of demand. 

Energy Pattern for all Commercial Fuels and Sources 

only coal., petroleum and electricity are sold in sufficiently 

large quantities to merit inclusion in a consideration of the 

overall commercial energy pattern. We have already drawn the 

principal conclusions regarding the connection between each of 

these fuels individually and the rural sector but from consid- 

ering then together an overall Picture of commercial energy 

emerges. our principal reasons, therefore, in looking at all 

the sources of commercial energy together is to see i) the 

relative contribution of each of the sources to total energy 

demand; ii) the changes in the pattern, of total and per capita 

energy consumption over the decade of 1970's and iii) the flow 

of commercial energy to the various sectors and end-uses. 

Different conventions are used in converting quantities 

of different fuels and sources of energy to common units. 

Hydroelectricity presents the main problem since unlike fuels 

it does not have a calorific value. Some use the convention of 

calculating the calorific value of the fuel it would have used 

if it had been produced from that fuel. Another convention, 

used by the U. N. (World Energy Supplies 1950 - 1964: 7) follows 

from the definition of the heat energy of a fuel or source of 

energy as the amount of heat energy released from it under ideal 

conditions. This latter convention will be adopted here and 

therefore under ideal conditions electrical energy will be pre- 

sumed to be completely convertible to heat energy. Converting to 
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tonnes of oil equivalent, we have the following equivalences: 

1 tonne of coal = 0.7 tonne of oil eq. 

1 GWhr = 80 tonnes of oil eq. 

Table 6: 15 Total Commercial Energy COnsumption from 

1969 to 1979 

In tm-, es cf oil '1969 1970' 1971 1972 1973 1974 1975 1976 1977 1978 1979 

eqdvalEnt- 

oml & CHýe 22.7 58.1 57.9 28.3 50.0 46.6 32.1 44.9 43.8 34.8 36. E 
i 

R--tmlem Rnls 955.9 1043.9 1157.4 1288.2 1359.9 B52.7 1392.8 1563.5 1605.9 1659.9 1669. 

H,, xýa-, ýty 42.0 46.8 50.5 54.7 56.8 67.5 72.8 66.1 77.5 109.2 117. E 

Total 1020.6 1148.1 1265.8 1371.2 1466.7 1466.8 1497.7 1674.5 1727.2 1803.9 1823. -- 

In percff tagm: 

oml & ctiýe 2.2 5.1 4.6 2.1 3.4 3.2 2.1 2.7 2.5 1.9 2. C 

Rtmlean Rnls 93.7 '90.8 91.5 93.9 92.7 92.2 93.0 93.4 93.0 92.0 91. E 

Mm-electricity 4.1 4.1 4.0 4.0 3.9 4.6 4.9 3.9 4.5 6.1 6.4 

CamuTptim per a#ta 
in Igg. aE oil 93.0 102 109 115 119 116 115 12B 128 135 119 

amarptim per cEp- 
ita per day in Mart 3.2 3.5 3.7 3.9 4.1 4.0 3.9 4.3 4.3 4.6 4.1 

Source: Coke and Coal and Electricity figures calculated 

from those of Tables 6: 1&6: 9 above and 

Petroleum figures from Table 6: 4 

While the total hydro-electricity consumption increased by a 

factor of approximately 2.5 over the decade, as a percentage of 
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total consumption of commercial energy it does not change grea- 

tly because it constitutes so small a proportion of total comm- 

ercial energy consumption. Although the total energy consumption 

increases over the decade by 6% per annum, the increase in per 

capita consumption is only 2.5% per annum because of the pop- 

ulation increase of 3.4%. 

However, aggregate commercial energy and per capita use 

as given in Table 6: 15 takes on a different meaning when 

taken in conjunction with the distribution per sector which we 

have already analysed. For the great majority of the population, 

their share in commercial energy amounts to a miniscule fraction 

of petroleum fuel in the form of kerosene and transport in un" 

safe, uncomfortable and inefficient vehicles. For these the per 

capita consumption of approximately 4 kWhrt per day is a fiction 

that hides reality. 'On the other hand, for the minority with 

access to private transport, electricity and gas, the average 

figure would be an underestimate by a factor of approximately 

10 if one takes 20 gallons of motor gasoline and 300 kWhr of 

electricity as a monthly average. 

The contrasts in the distribution pattern of commercial 

energy can be further clarified by disaggregating commercial 

energy according to end-use. For petroleum fuels, however, 

figures which show domestic as a special category are only 

available for 1977 and 1979 as estimated by Schipper et al 

(1982: 85). But since, as already seen, by 1979 the electricity 

figures had aggregated small domestic and domestic, we choose 

1977 for analysis with the breakdown given in Table 6: 16. 
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For the electricity component the following assumptions are 

made: staff housing of E. A. P. &L is put with small domestic 

sector, the off-peak component is used in equal proportions by 

the domestic and commercial fuels, all LPG is used by the dom- 

estic sector and all kerosene by the small domestic sector. 

Table 6: 16 Total Energy Consumption per Sector for 1977 

'000 tonnes of oil eq. 

Electricity Coal Petroleum Total % 
Fuels 

Small Domestic 1.6 44.7 46.3 2.7 

Domestic 18.2 8.5 26.7 1.5 

Commercial 28.5 16.7 45.2 2.6 

industrial 47.0 43.8 337.4 428.2 24.7 

Street Lighting 0.9 0.9 0.0 

Construction 15.0 15.0 0.9 

Agriculture 107.7 107.7 6.2 

Transportation: 

Road 466.8 466.8 26.9 

International Aviation 313.5 313.5 18.1 

Rail 136.3 136.3 7.9 

I Marine 30.7 30.7 1.8 

Energy Production 115.7 115.7 6.7 

Total: 96.2 43.8 1593.0 1733.0 100.0 

Sources: For electricity Table 6: 12; for coal and coke 

Table 6: 1 and for petroleum. fuels Schipper et al 

(1982: 85) 
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According to the breakdown of Table 6: 16, total dom- 

estic commercial energy use is a little over 4% and thus a 

very small factor in the total commercial energy flow. The 

use per capita per annum at this level from the table would 

be 5kg of oil equivalent or 0.17 kWht per day which gives a 

more accurate idea of the level of individual use. However, 

even this figure does not reveal the entire reality. The 

46,300 tonnes of oil equivalent or 2.7% used by 'small domestic, 

covers all the rural dwellers, the urban poor and the urban 

sector which can afford electricity for lighting. Combined 

these fractions amount to 15.169 million people or 98.9% of 

the population. On the other hand, the 26,700 tonnes of oil 

equivalent for 'Domestic' is used by a mere 213.68 thousand 

people or 1.2% of the population. Therefore, the most illum- 

inating facet of the overall commercial energy sector is the 

skewness of its distribution among the population and not its 

magnitude or various components. 

Between industry, commerce and transport, 82% of all 

commercial energy was accounted for in 1977 as shown in Table 

6: 16. Thus, commercial energy is predominantly a feature of 

the industrial economy; its production dimension and the trade 

and commerce involved in the movement of raw materials and the 

marketing of its products. Effective demand by the domestic 

sector is very weak in proportion to those sectors in the ex- 

isting framework of economic relations. The quality of the 

energy required by the major demand area especially in the 

electrical field is distinctly different from that of domestic 
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requirements but being the major user the technical practice 

associated with it is naturally shaped by these industrial de- 

mands and needs. 

In 1980 Kenya's net cost of petroleum fuels, that is 

taking into account the revenue from re-export of refined pro- 

ducts, amounted to KE 125 million which was in excess of the 

revenue from its main cash crop of coffee in that year (Econo- 

mic Survey 1981: 99 & 139). From the commercial energy pattern 

of distribution in Table 6: 16 it can be seen that to sustain 

the present pattern in the industrial and transport spheres, 

agricultural production will have to be further intensified. 

Conclusions on Commercial Energy Pattern 

The petroleum fuel component sustains industry, commerce 

and an irrational system of 'tourist', private and public 

transportation. Electricity, on the other hand has its predom- 

inant demand in the industrial and commercial sectors. Coal 

and coke are used only in industry. The urbanization process 

accompanying industrialization has meant only a minor swing to 

substitution of electricity and petroleum for fuelwood and char- 

coal in the domestic sphere. Economic conditions of the urban 

masses is the principal reason obstructing this substitution. 

Consequently, it can be concluded that there are no signs at 

the moment that commercial fuel use and the phenomenal growth 

in some areas of it e. g. electricity, will alleviate the demand 

on woodfuel. 
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Non-Commercial Energy USe in Kenya 

In 1979,1,909 million people i. e. 12.5% of the population 

lived in urban settlements according to the census findings of 

that year (Economic Survey 1981: 34). Amoný_this urban popula- 

tion, especially among the poorer majority of them, the pre- 

dominant form of energy used for domestic purposes is woodfuel 

in the form of either fuelwood or charcoal. Some indications 

of this have already been intimated in the commercial energy 

sector by the smallness of the petroleum and electricity comp- 

onents in the, domestic scene. Perhaps the best and most up to 

date estimate of urban dependency on woodfuel is provided by 

the Beijer Report which estimated that in 1980,81% of all 

urban domestic energy needs were met from this source; 60% from 

charcoal and 21% from fuelwood (1982: 29). For the 87.5% of the 

population living in the rural areas, dependence on woodfuel 

is still greater. In the Kaumo'ni survey, we found the percent- 

age of their energy needs that were met by woodfuel to be 98% 

The Beijer Group, however, looking at things on a national 

level estimated 93% to come from that source (Ibid). Also, 

both the Beijer and Kaumoni studies concur in showing that char- 

coal constitutes only 3 to 4% of rural woodfuel demand. 

Unlike the case of commercial energy there are few stat- 

istics available on the usage of these resources at an inter- 

national or national level which would show with any accuracy 

their variation over long time periods. This is so because 

woodfuel operates largely outside the money economy and conse- 

quently records are few and the data available has been compiled 
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from surveys on its use. The Central Bureau of Statistics, as 

already mentioned, undertook a nationwide household survey in 

1978, the results of which were published in 'The Rural-Urban 

Household Energy Consumption Survey October-November 1978'. 

The Beijer Fuelwood Cycle Study Group in conjunction with the 

Kenyan Ministry of Energy and the Central Bureau of Statistics 

undertook a survey of the entire energy flow pattern in 1980, 

the results of which were published in what we have called the 

Beijer Report 8. The findings of the two surveys for charcoal 

and fuelwood components are given in Table 6: 17. Unlike the 

commercial figures, however, it has to be emphasisedýthat these 

figures, are estimates deduced from sample surveys. Unfortunately, 

however, no statistical data are given to provide an idea of 

the variance that could be expected in the figures. This is 

especially important if an aggregate supply-demand shortfall 

crisis is being inferred by a small margin. A case in point 

would seem to be the national estimates for Kenya in 1980 as 

produced by the Beijer Group. According to their estimations 

with demand as in Table 6: 17 of 18.7 million tonnes and supply 

from yields of only 13.1 million tonnes, sustainable yields 

are less than demand by a margin of 5.7 million tonnes (Beijer 

Report 1982: 125) Given the very different methods used for 

estimating demand and sustainable yields, it may well be that 

the demand and supply totals are not significantly different. 

The Kaumoni survey demonstrated that a considerable number of 

variables influenced the magnitude of household consumption as 

a result of which the average amount used in one evening's 

8. The proper name of the report is "Energy Development in Kenya: 

Problems and opportunities. " Draft Discussion Document, for_, 
- 

consideration by The Steering Cttee for the Kenya F/wood project 
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activities was found to have a standard deviation of approx- 

imately 40%. Given the extra parameters arising from estimates 

rather than measurements of fuel used and from seasonal and 

regional variations a much higher deviation would be expected 

in surveys covering a whole country. As regards the methods of 

estimation of supply used by the Beijer Group, the basics of 

which are outlined in Openshaw (1982), a very great number of 

assumptions had to be made which suggests a value for deviation 

much higher than for the case of demand. The suggestion here is 

not that a shortfall does not exist or that a crisis point is 

not being approached, but rather that alternative methods may 

more effectively be used to identify the nature and causes of 

the woodfuel crisis. 

Table 6: 17 

1978 Survey: 

1980 Surve 

Woodfuel Consumption per annum for 1978 and 1980 

Household Fuelwood 

Household Charcoal 

Urban Households 

Rural Households 

Industry 

Commerce 

6,921,000 tonnes 

540,000 tonnes 

Fuelwood (tonnes) 

Amount % 

268,750 2 

9,568,750 74 

3,000,000 23 

100,000 

Charcoal (tonnes) 

Amount % 

368,580 57.8 

163,141 25,6 

93,655 14,7 

12,084 1,9 

Total: 12,937,500 637,460 

Sources: For 1978 The Rural/Urban Household Energy Consumption 

Survey October-November 1978 p. 8 and the Beijer Report 

p. 29 for 1980. 
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A comparison of the data of the two surveys in Table 6: 17 

further underlines the importance of method. Comparing the data 

of the surveys, the total household charcoal consumption figures 

are almost equal, the 1980 figure being in fact just slightly 

smaller than that of 1978 contrary to what would be expected. 

For household fuelwood, however, the 1980 figure is 2.9 million 

tonnes or 42% larger than the 1978 figure. The most likely ex- 

planation of this latter divergence of figures is that it is 

an expression of the statistical variations involved in estim- 

ations of fuelwood use. 

An important factor in the interpretation of the data of 

Table 6: 17, which the table itself ignores, is the great var- 

iety of materials subsumed under the name Ifuelwood'. This 

variety according to season, region, type of boundary veget- 

ation and scrub on grazing land would suggest that the demand 

side in terms of tree or forest cover is much less than the fig- 

ures of Table 6: 17 indicate. once again, this has considerable 

importance in the estimation of a balance between supply and 

demand. The most important point of all, however, as underlined 

already in Chapter 5, which the aggregates in the table do not 

show is the distribution of the balance or imbalance not simply 

between regions but at the most local level such as the sub- 

location of Kaumoni. 

Apart from the statistical variations associated with the 

figures in Table 6: 17 which at a first approximation we may 

assume to be the same for fuelwood and charcoal and for all 

sectors, the most important thing they show is the distribution 

between sectors for fuelwood and charcoal use. Industrial con- 
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sumption of both wood and charcoal, apart from wood used for 

paper-making which amounted to 406,000 tonnes in 1980 (Economic 

Survey 1981: 127), constitute a considerable proportion of 

total woodfuel consumption. Using a conversion factor of 1/10 

to derive the mass of charcoal obtained from a given mass of 

wood, industrial consumption of woodfuel would amount to 20% 

of total consumption. Therefore, woodfuel is not simply a hou- 

sehold fuel but also an industrial fuel of some importance. 

Besides the quantity used in industry, a knowledge of the qual- 

ity of the fuelwood used in relation to the quality of wood 

used for household purposes would really be necessary in order 

to assess their relative effects on the ecological balance. 

The principal feature of the woodfuel distribution per sector, 

however, is that, unlike the case of commercial energy, it is 

predominantly a household fuel. The percentage of commercial 

energy which is used in the household sector has already been 

seen to be in the region of 4% of all commercial energy used 

but the relative contribution of commercial and non-commercial 

to the household sector can only be seen by considering them 

together. 

Total Energy Consumption in Kenya' 

In comparing commercial sources of energy, the problem 

of reducing them to common units for comparison was already 

considered and the most convenient if not the most ideal method 

was adopted of using the heat energy of the various sources-as 
I 

a weighting factor with the quantities of each source used. 
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The shortcomings of this method of comparing sources of energy 

becomes more acute when wood and charcoal are introduced into 

the energy picture because the technical devices associated 

generally in Kenya with their use are such that an end-use 

efficiency of approximately 5% is all that can be expected. 

Put more vividly, lkg of air-dried fuelwood of most species has 

a heat content of 16 Mi or 4.4 kWhr. from which only 0.22 kWl-&-. 

can be usefully captured while an electric kettle working at 

only 40% efficiency would require only 0.5 kWI-e- to deliver the 

same energy. Consequently, using the heat energy of fuels as 

the weighting factor for comparison tends to give a distorted 

picture according to which the non-commercial energy using 

sector seems to be an apparently high-energy consuming one. 

According to this method an urban household using 200 units of 

electricity per month is using the same energy as a rural house- 

hold using 45kg of fuelwood per month or 1.5 kg per day. Bec- 

ause of the association of wealth indices with commercial ene- 

rgy use indices, the erroneous conclusion of equality between 

the urban and rural householder in the above example can be 

too easily drawn. It is with this caveat that we proceed to 

compare energy sources so diverse as electricity and fuelwood 

on the basis of the heat energy they would release under ideal 

conditions. 

Since figures for woodfuel use are available only for 1978 

(Survey of Energy and Power) and 1980 (Beijer Report), a look 

at the overall energy demand pattern in Kenya has to be for one 

of those years. Because of it being more up to date and more 

detailed we shall use the figures as given by the Be'ijer Group 
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as the basis for discussion of the overall pattern. Table 6 : 18 

gives the breakdown according to fuel and sectoral end-use. 

Table 6: 18 Total Energy Consumption by Fuel and by Sector 

for 1980 

Fuel Amount % Sector Amount % 
(Pi) (Pi) 

Coal 1-. 3 0.4 Urban Household 20.6 6.2 

Charcoal 20.8 6.3 Rural Household 170.7 51.5 

Fuelwood 207.0 62.5 Agriculture 7.4 2.3 

Petroleum Riel 82-. -3- 24'., 9 Industry 80.4 24.3 

Electricity 4.7 1.4 Commerce 4.2 1.2 

Industrial Wood 6.5 2.0 Transportation 48.0, 14.5 

Residue 8.6 2.6 
Total 331.3 100 

Total 331.2 100 

Source: The Beijer Report p. 29 

According to this way of analysing the energy pattern, one of 

the outstanding features is the predominance of fuelwood and 

the rural household sector. Woodfuel i. e. charcoal and fuelwood., 

according to the tableaccount for 68.8% of all energy used in 

1980. Further, if the energy content of the primary fuel used 

in producing charcoal were used for the charcoal component 

(approximately 93.2 Pi according to the Beijer Report) then, 

woodfuel would amount to 75% of all energy use in Kenya. Thus, 
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according to this system of comparing energy sources and fuels, 

woodfuel supplies a very high proportion of Kenya's energy needs. 

Or viewed from another perspective, it can be said that commer- 

cial energy relative to woodfuel is very small. From these fij-ý- 

ures, it can be seen that the average total energy use per cap- 

ita amounts to 16.4 kWht, of which approximately 4 kWht comes 

from commercial (cf. Table 6: 15) and the rest from woodfuel. 

If, however, Using approximate figures for the efficiency 

of the technical devices used in the conversion of these fuels 

to mechanical, heat and light energy, the relative percentages 

of energy usefully employed is calculated a substantially diff- 

erent picture emerges. Table 6: 19 summarizes for 1980 the am- 

ounts of the different energies which are usefully used. The 

contrast between the relative sizes of the percentage figures 

in Table 6: 18 and 6: 19 arising because of the weighting 

factor of efficiency is a reflection of the history of tech- 

nique applied to energy usage. The concentration of technical 

effort in modern times on the more efficient use of fossil , 

fuels and electricity in industry means that relative to char- 

coal and fuelwood they consume less energy. The concentration 

of capital in industrial production and circulation and the 

highly limited availability of capital in the domestic' sphere 

is the economic background to the amounts of energy used for 

different tasks. The apparent extravagance in one sphere and 

economising in another is a reflection of this concentration 

of capital and technical effort in the industrial and commerc- 

ial part of the economy. 
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Table 6: 19 
I 

Energy Usefully employed from different 

Source of energy in 1980 

Fuel Amount9 Average Amount used % used 

used efficiency usefully usefully 

(Pi) in its 

applications 

coal 1.3 70% 0.91 2.6 

Charcoal 20.8 20% 4.16 11.8 

Fuelwood 207.0 5% 10.35 29.4 

Petroleum 82.3 20% 16.45 46.8 

-Electricity 4.7 70% 3.29 9.4 

Industrial Wood 6.5 

Residue 8.6 

Sources: For efficiencies: Charcoal determined by author; Fuelwood 

efficiency from Solid Fuel Cooking Stoves by Tata Energy 

Research p. 3; Petroleum fuels in Kenya are nearly all - 

converted to mechanical energy used in transportation for 

which Chapman (1975: 65) gives an efficiency figure of 20%. 

Electricity figure determined by author in cooking with an 

electric plate in Kenya 

Energy contained in various sources in chemical or other potential 

form can be released and converted into other forms and usefully 

employed only by the intervention of technique. 

9 These figures do not include the losses involved in conversion, 

production and distribution processes., These would need to be taken 

into account in any substitution of one fuel by another. 
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The efficiency is a measure of the socially aVailable energy 

which is in fact at any historical moment a better measure of 

energy use in the human context. Therefore, the relative amounts 

used usefully and their percentages in Table 6: 19 are a more 

accurate statement of the energy situation. Viewed in-this way, 

the re-ordering of the energy table to suggest that petroleum 

not fuelwood is used in greater quantity expresses the reality 

more clearly. 

*Given the present level of technical development in the 

different spheres of the economy, the household sector consumes 

an unusually high amount of energy. Its size, as given in Table 

6: 18 is a i-ough measure of the large contribution of the-in- 

formal economy to make the present socio-economic system work. 

If, however, other sources of energy were to replace fuelwood, 

paraffin for example, the quantity needed would be the amount 

of energy contained in firewood used multiplied by ef /e 
p where 

ef= efficiency of use of firewood 

and ep= efficiency of use of paraffin 

This would be a much smaller energy figure and, therefore, a 

much more efficient use of energy but the economic consequences 

of introducing paraffin and the technology to effect a weight- 

ing factor of ef/e p via the necessity for higher wages would 

have serious consequences affecting the entire economy which 

from the point of view of preserving the existing economic 
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relations make the-preservation of the present energy pattern 

desirable. 

Total Household Energy Use 

In the Kaumoni survey of 1980, it was seen that commer- 

cial forms, of energy constituted 2% of all household energy 

use. On a Kenyan national level, the Beijer Group found also 

that for the rural households commercial energy use amounted 

to 2% (Beijer Report 1982: 29). For urban households, however, 

commercial energy use amounted to 21% (Ibid). While the non- 

commercial figures are only estimations on which a large dev- 

iation may be expected, the results nevertheless express appr- 

oximately the household energy situation. Considering all hou- 

seholds together, the non-commercial component constitutes 96% 

of all household energy use (Ibid). Thus the entire household 

sector is massively dependent upon the rural resource of wood- 

fuel with the fossil fuel and electricity sources constituting 

only a minor factor. 

The use of commercial sources of energy in the urban dom- 

estic sector was seen to be associated with economic condition. 

Use of electricity for lighting, ' cooking and water heating was 

limited to 55,000 homes in 1978 while 62,000 used it for light- 

ing only with either paraffin, or charcoal for cooking. Yet an- 

other stratum, the majority, use paraffin for lighting and ch- 

arcoal for cooking. on the other hand, the dominant pattern of 

rural dwellers is fuelwood for cooking and paraffin for light- 

ing as seen in Chapter 4. Between the rural and urban sectors, 

-; 
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however, ignoring intra-sectoral differences, the principal 

characteristics are the predominance of charcoal in urban are- 

as and fuelwood in rural. Converting the charcoal quantities 

in Table 6: 17 to fuelwood using a conversion factor of 10 

(The Beijer Report uses 9.2), the rural sector emerges as using 

11.1 million tonnes of fuelwood compared with the urban sector 

which uses 3.9 million tonnes i. e. the rural 87.5% of the pop- 

ulation uses 74% of household woodfuel against the urban 12.5% 

using 26%. Furthermore, since the nature of the materials used 

for charcoal production were seen in Chapter 4 to be the better 

and more mature wood while rural households used a great variety 

of low7grade materials classified as wood, the contribution to 

removing tree-cover and forest of the urban sector is much gr- 

eater than the quantitative figure of-26% represents. Therefore, 

the national pattern confirms the findings of the regional 

Kaumoni survey, namely, that to a great extent the crisis of 

woodfuel is associated with the phenomenon of urbanization and 

the socio-economic conditions which make the urban masses over- 

whelmingly dependent upon woodfuel. 

on a per capita basis, the rural and urban use of woodfuel 

per annum amount to 0.77 and 2.05 tonnes respectively which 

shows more vividly the rural-urban contrast. This contrast, 

ignored for example in the analyses of Lovins (1975) who looks 

at Third World countries in an undifferentiated way, is essential 

for understanding the development of a woodfuel crisis for not 

only is there a population increase but also a much more rapid 

urbabization increase with higher woodfuel consumption patterns. 
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Socio-Economic Dimension of the Non-Commercial Energy Sector 

The pattern of energy use in both the commercial and non- 

commercial sectors form an important part of the socio-economic 

relations within Kenya. At the present stage of its development 

as an economy organized on basically capitalist lines, there 

are two contradictory tendencies which bear on the energy pat- 

tern. On the one hand, it is in the interest of industrial dev- 

elopment to maintain the wage level as low as possible and con- 

sequently ensure that as much as possible of the means of live- 

lihood are secured from the informal and non-monetized rural 

subsistence sectors. On the other hand, the spread of the ind- 

ustrial mode of production tends to erode the areas of subsist- 

ence systematically. In particular, the interests of the petr- 

oleum industry would be furthered by a greater demand for pet- 

roleum products to replace 'traditional' fuels. However, the 

wage level and the effective demand on commodities it permits 

works against their interest. 

The dominance of the use of charcoal in the urban sector 

is a part of the tendency to reduce the wage level to a subsis- 

tence minimum. Charcoal is produced in the rural areas of peas- 

ant or subsistence farming and consequently the price that will 

be paid for it will tend to be such that the subsistence elem- 

ents which contribute to the reconstitution of labour power -- 

used in the production of charcoal, will not be included. That 

is, according to the working of the market, the price paid can 

be and actually is pushed to the level which the buyer chooses. 

So, for instance a bag of charcoal that retails in Nairobi for 
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KShs 30 will generally have been purchased for roughly KShs 10 

in the countryside. It is clear that through this process the 

rural areas are being impoverished or underdeveloped further 

with every bag of charcoal which leaves it. The labour theory 

of value provides a theoretical framework for understanding 

this phenomenon. What is happening, according to this theory, 

is that the amount of labour socially necessary to produce a 

bag of charcoal, namely its value, has a price paid for it which 

is only a fraction of this value. The other part of rural-urban 

market transactions, which is not our direct concern here, is 

the sale of industrial-urban goods above value so that on both 

counts there is unequal exchange. However, it would be incorr- 

ect to interpret this in terms of rural-urban dichotomy as Lip- 

ton (1977) does and to infer that this transfer of surplus is 

to the benefit of urban workers at the expense of the rural 

peasants. Kay (1975: 119) through his analysis of international 

trade and the workings of merchant capital using the labour th- 

eory of value throws some light on the nature of the transfer 

in commodities such as charcoal. He argues that while unequal 

exchange affects the distribution of surplus value between de- 

veloped and underdeveloped nations' capital, it does not affect 

the distribution between labour and capital. Being a commodity, 

labour power has a value like all commodities determined by the 

labour socially necessary to produce it and wages vary around 

that value. The surplus, therefore, is appropriated by capital. 

By analogy with this, at the rural-urban level, the transfer of 

surplus through charcoal to the urban sector, it can also be 
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argued, is in effect, therefore, a transfer to urban industrial 

capital from the subsistence sector. Akin to all other commod- 

ities supplied from the rural to the urban sector below value, 

their principal effect is to depress the wage level and increase 

the accumulation of industrial capital. 

The semi-proletarian nature of the urban and modern agri- 

cultural sector labour force, already alluded to, makes the 

maintenance of the basics of food and energy i. e. food and fuel- 

wood in the rural areas, a necessity for the continuance of a 

system where the rural sector looks after the labour force from 

birth to wage earning age and after retirement or in sickness. 

Even during the wage earning period it sustains the wife and 

children of a worker. In addition, much of the supplies of food 

and household energy, as seen above, are provided by it to the 

urban sector. Hence, crises of erosion or widescale removal of 

tree cover are not simply environmental crises but potential 

crises for the maintenance of the present economic order. Rural 

fuelwood supply, therefore, is an essential element for the mod- 

ern sector to operate at the profit levels that it does at the 

moment. 

In principle, the replacement of charcoal by paraffin, gas 

or electricity or other source presents no, technical problem. 

Therefore, one of the main causes of the woodfuel crisis could 

be removed if there really was concern for environmental degrad- 

ation. The problem, however, is not a technical one just as the 

energy pattern is not one of technical choices but rather an 

economic and political problem of the economic constraints on 

the masses of the population. The preservation of the present 
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economic 'order' would suggest a policy of preserving the pres- 

ent technical order and the prevention of the diminution of sup- 

plies of wood and charcoal. However, even the preservation of 

the economic order in the long term could lie in a switch to 

alternatives if the economic input in maintaining the present 

supplies is greater than the economic cost of switching to 

alternatives. 

Conclusion 

The energy pattern of the rural areas takes its shape from 

its interaction with the urban economy. Many of the strands 

which connect the two sectors are closely connected with energy. 

From the analysis of both the commercial and non-commercial 

energy sectors, the pattern at all levels was seen to be conn- 

ected to the socio-economic relations, the principal determinant 

of energy choice being dictated by economic position and economic 

power. Thus, the macro-picture of rural energy analysed in 

this chapter corresponds with the elements seen in Kaumoni sub- 

location in earlier chapters. The broader national picture, how- 

ever, has enabled us to see the economic role which woodfuel 

energy plays in sustaining the present relations in both the 

urban and rural sectors. 
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r-WAIDTILI'D I 

THE INTERNATIONAL CONTEXT OF RURAL ENERGY CONSUMPTION - 

INDUSTRIALIZATION AND THE INTERNATIONAL ENERGY INDUSTRY 

Introduction 

The energy pattern of the rural and urban areas are closely 

intertwined with the latter exercising the dominant role. In the 

last Chapter, the energy flows in either direction were analy- 

sed as also the political-economic dimensions associated with it. 

However, some aspects of the urban economy which are particularly 

important in determining the energy pattern of both areas have 

been glossed over. One of these is the area of industrialization. 

It can far too easily be assumed that the existing pattern of 

industrial use of energy is the only one compatible with the 

industrialization process and therefore in energy studies on 

Kenya it is generally unquestioned when scenarios are envisaged 

for alternative energy arrangements. In this chapter, through a 

brief historical analysis of industrialization in Kenya, these 

assumptions are challenged and the contingent nature of the 

industrial energy pattern exposed. Also some aspects of the in- 

formal sector, of which charcoal and much of the rural peasant 

production form a part will be analysed and contrasted with the 

modern sector. This leads to the consideration of the GDP, its 

relationship to energy and the distribution of both in the 

Kenyan political economy. 

Industrialization, however, as already seen in the first 
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chapter is to a great extent guided by developments and forces 

outside Kenya. So also are developments in commercial energy 

particularly in the sphere of petroleum fuels. In this latter 

case we have a very special example of a commodity which is 

I moved around internationally and is circumscribed by a complex 

web of economic and political power structures. In effect, oil 

is not only a crucial commercial energy source but also a wea- 

pon in international power struggles. In the second part of 

this chapter, we shall look at some facets of the political econ- 

omy of oil, its developments in the 1970's and its influence on 

the shaping of the Kenyan energy pattern. At least in the short- 

term future of ten to twenty years, developments in the petroleum 

energy sphere at the international level will play a key role 

in shaping the energy pattern of Kenya. 

Industrialization and Energy Use 

Some aspects of industrialization in Kenya were referred 

to in Chapter 1. In particular, its growth in the post-indepen- 

dence era, the high rate of investment of foreign capital in 

this area and the favourable terms of investment. Industrializ- 

ation, however, on a small scale had been established long be- 

fore independence. The first ventures were principally those 

concerned with the processing of agricultural products and the 

principal investors were the white settlers. An early example 

was Unga Ltd., set up for wheat flour milling by Lord Delamere 

and other prominent settlers (Swainson 1978: 33). European set- 
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tler capital, however, was invested principally in agricultural 

production with Asian capital in petty trade and foreign capital 

principally in the form of merchant capital but with some inv- 

estment in agriculture and minerals e. g. Magadi Soda Co. (taken 

over by ICI in 1923), Kenya Tea Co. (established by Brooke Bond 

in 1924) and African Highland Tea Produce Co. (James Finlay, 

established in 1924). An unusual venture was the partnership of 

an Asian, Esmailjee Jivanjee and a European, Udall, to form the 

Mombasa Electric Light and Power Co. to provide electricity for 

the city of Mombasa in 1908. Later, however, as already mentioned, 

Power Securities Corporation and Balfour-Beatty took over the 

technical and financial management in 1922, it becoming a public 

company in 1924 (Ibid). An important development in the pre- 

Second World War situation which was to be the motivation for 

much subsequent industrialization, was the growth in competition 

for the consumer industrial products market of East Africa. 

Japan, according to the estimates of Swainson (1978: 47) was 

taking 70% of the market for cotton fabrics by 1935 and was also 

supplying cement, clothes, boots and shoes and enamel ware by 

undercutting the British market. The United States was likewise 

taking a significant share of the market away from British com- 

petitors in the short-term and the weakening of British capital 

vis-a-vis U. S. capital, the way that suggested itself to main- 

tain its market in East Africa to British capital was to go 

behind the tariff wall and manufacture commodities on the ground. 

It was a kind of industrial colonization process by foreign 

capital that flowered particularly in the post-colonial period. 
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Eglin (1978: 101) has shown that in many areas of invest- 

ment in industrial production in Kenya, a kind of clustering 

of retaliatory investments by powerful corporations took place 

resulting eventually in a kind of oligopolistic control-such as 

was already seen in regard to the petroleum industry. In some 

cases such as the tobacco industry, B. A. T. succeeded in routing 

its competitor Rothmans completely from the field by price com- 

petition, product differentiation and heavy advertising (Ibid: 

119). By far the commonest situation, however, has been the 

establishment of an oligopoly mainly of foreign firms which 

sometimes used the tactic of entering the market by buying out 

a European-or Asian-owned enterprise and at other times by the 

formation of a subsidiary. As regards locally owned enterprises 

in the consumer goods domain, the pattern has been their elim- 

ination or absorption. Eglin (1978: 131) attributes this devel- 

opment to the superior marketing abilities of foreign corpor- 

ations, their exploitation of imperfections in the goods market, 

price competition and product differentiation. However, in the 

intermediate and capital goods areas where these advantages , 

cannot be exploited local firms still proliferate in the Kenyan 

economy. Another facet of foreign investment in industrializ- 

ation which has acted in their favour has been their ability to 

get the Government to impose tarif fs on 'imported consumer pro- 

ducts that would compete with theirs and to let raw materials 

for their manufacture be imported duty free. Thus a kind of pro- 

tected market was established with products being marketed at 

prices in excess of the going rates on the world market. Langdon 
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(1978: 172), from a perusal of the Companies Registry in Nairobi, 

maintains that Firestone even succeeded in getting the Governý- 

ment to agree to the company signing any licence granted for 

importing any other brand of tyres into the country. Therefore, 

the first features of industrialization in Kenya are oligopoly 

and protection both of which influence the energy pattern to- 

wards high consumption as we shall presently see. 

It would be expected that industrialization-under oligop- 

olistic conditions would assume a large-scale centralized stru- 

cture. Production of most commodities is centred around the main 

urban areas with plants large enough to serve the whole national 

market. The ILO Report (1972: 183) noted that out of 44 indust- 

ries studied in a World Bank survey only 11 were considered to 

be working at a satisfactory level of utilization i. e. 140 hours 

per week. Eglin (1978: 116) reports that in the paint industry 

four subsidiaries as of 1964/65 were operating at about 60% 

capacity on a one shift basis. Thus, the scale seems to be so 

large that in many cases there is great under-utilization of 

capacity. Part of the reason for this has to be sought in*the 

fact that when installed it was hoped that the entire East 

African market would be served by their products in many cases. 

However, these hopes were undermined by the introduction of 

quota restrictions in 1964, Transfer Tax systems in 1967'and 

finally by the closing of the Kenya-Tanzanian border and the 

dissolution of the East African Community. Another reason for 

the excess scale was no doubt the prospects for growth in the 

market internal to Kenya and in the region as a whole. Probably 
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more important than these reasons, however, is the product tran- 

sfer strategy and therefore the economy involved in the transfer 

of machinery now obsolete in terms of scale and level of mechan- 

ization from European and North American parent companies. This 

choice would avoid the R&D involved in the development of 

new products more suited to East Africa and the machinery to 

produce them. 

It may well be asked why relatively simple equipment, more 

decentralized and using the abundantly available supply of lab- 

our was not used. Such an option would also have meant a much 

less energy-intensive form of industry and much greater backward 

and forward linkages. Also if demand were there for such equip- 

ment, it should surely be profitable for the developed world 

to produce it. Commenting on this apparent contradiction of high 

capitalization in relatively'cheap and abundant labour situat- 

ions in the wider context of the Third World as a whole, Kay 

(1975: 130) suggests that the reason lies in the fact that de- 

spite the abundant supply of labour and the unemployment that 

capital intensive industry causes or does not alleviate at the 

least, the present methods are the most efficient from the point 

of view of capital. It must be pointed out, however, that its 

efficiency from the point of view of capital arises to some 

extent because of the peculiar conditions already mentioned of 

protective tariffs against competition from outside and the el- 

imination of competition within Kenya by means of the tactics 

already mentioned. 

Between the subsidiaries themselves within a given area of 
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production, the findings of Langdon (1973) are that competition 

takes the form of product differentiation rather than price 

competition. Even in some cases there has been collusion in re- 

moving price competition, Eglin (1978: 119) gives evidence for 

a market-sharing agreement between the cement companies and the 

formation of a cartel called the East African Paint Industries 

Association by the four paint subsidiaries in Kenya. In other 

cases such as Bata shoes and Firestone tyres, yet another arr- 

angement of state monopoly has been granted thus completely 

eliminating competition. 

The large scale centralized nature of much of the indust- 

rial sector and its'under-capacity utilization has considerable 

implications for the commercial energy pattern. This path to 

industrialization via high capitalization and consequently high 

energy consumption is a technical choice that is determined in 

great part by the economic and political forces that dominate 

the Kenyan political economy. There has been no comprehensive 

study of the energy intensity of industrial production in Kenya 

which would give a good quantitative picture of how wasteful 

the present energy pattern is. However, some measures of capital 

intensity which inevitably is closely linked with energy inten- 

sity suggest that in many cases the energy intensity is several 

hundred per cent above what it could be in less centralized 

arrangements. In a study on the soap industry in Kenya, Langdon 

(1981: 68) found that the capital employed per work place in the 

large multinational subsidiaries exceeded KShs 140,000 while in 

local mechanized. firms the figures averaged at Kshs 94,500 
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and in non-mechanized local enterprises the average came to 

KShs 28,400. In the same study an even greater contrast was 

revealed in regard to the shoe industry. The contrasts move 

from use of manual instruments at a village level to sewing and 

pressing machines in slightly more mechanized enterprises and 

then to the highly mechanized, high energy intensive production 

by Bata which produces in one plant six to seven million pairs 

of shoes per annum supply approximately 60% of the Kenvan market 

(Ibid: 78). Thus, there are clear indications that the structure 

of industry itself is responsible for commanding so great a 

share of commercial energy in the interests of oligopoly. 

Schipper et al (1982: 44) have riade an examination of ind- 

ustrial energy use in Kenya and the awareness regarding conser- 

vation issues. They found a keen awareness of the economic ben- 

efits of energy conservation and of systematic energy accounting 

especially among the larger subsidiaries of multinational ent- 

erprises but a lack of this awareness among the majority of 

firms. The focus of Schipper's study and measurements is on 

First Law of Thermodynamics efficiency, that is, accepting the 

production processes in operation how can efficiency in energy 

use be improved. The concern and the suggestion being made here 

however, is that the inefficiencies associated with heat and 

other losses in the present production processes are negligible 

compared with the inefficiency associated with the given choice 

of process. 
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Growth in G. D. P. and Industrialization 

We shall now turn our attention to another aspect of 

industrialization as it has taken place in Kenya namely its 

relationship to the overall production process and its contrib- 

ution to the national product. We shall also investigate the 

relationship between the phenomenon seen in the last chapter 

of the inability of the vast majority even of the urban pop- 

ulation to establish entitlements to commercial fuels and the 

structure of industry. 

over the 1970 decade, while there was considerable absolute 

growth in industrial output and in all other sectors of the 

economy amounting to 45% in real terms from 1970 to 1979, there 

was only a very small change in the relative contributions of 

the different sectors of the economy as is shown in Table 7: 1 

despite the emphasis on increased industrialization throughout 

the period. The growth in volume of output from industry over 

these years was 133% or 2.8% per annum-(Economic Survey 1980: 

29). We shall now look at some of the factors which helped to 

produce this growth pattern. 

First of all, industry in Kenya is essentially directed 

towards the internal market. The investigation of multinational 

subsidiaries operations in manufacturing by Langdon (1978: 146) 

show that import substitution of consumer products is the prin- 

cipal form that industrialization has taken - only six out of 

fifty five of the main firms interviewed were oriented towards 

export production. This is despite inducements on the part of 
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Table 7: 1 Total GDP by Source at Current Prices 1970 - 1979 

Sector 1970 1979 

Amount % Amount % 
(KL x 10-ý) - (KL x 106) 

Agriculture, Forestry 
& Fishing 173.0 33.1 679.0 34.4 

Mining & Quarrying 2.4 0.5 5.0 0.3 

Manufacturing 62.2 11.9 249.8 12.6 

Electricity & Water 12.0 2.3 42.3 2.2 

Wholesale & retail trade 
hotels & restaurants 55.8 10.7 209.2 10.6 

Construction 62.4 5.1 117.5 5.9 

Transport & 
Communications 40.8 7.8 114.7 5.8 

Govt. Services 76.5 14.7 290.3 14.7 

Others 72.8 13.9 267.2 13.5 

Total at factor cost 521.9 100.0 1975.0 100.0 

Source: Economic Survey 1980: Table 3: 7p. 29 

Central Bureau of Statistics. 
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the Kenyan Government in the realm of tariffs and protection 

to get them to use Kenya as a sub-metropole in the area (Kapl- 

insky 1978: 15). Consequently, growth in industrial production 

is largely determined and limited by the nature of the internal 

demand. Ironically industry itself is instrumental in many ways 

in creating and shaping this structure of demand. The process 

of 'product' and 'taste' transfer from richer countries results 

in industrial products geared to the upper economic strata with 

considerable consequences on demand. Also the capital intensity 

of the industrial production process puts strict limits to the 

size of the labour force and therefore the demand it can make 

on industrial products. Yet again, the policy vis-a-vis labour 

that the multinational companies adopt according to the findings 

of Langdon (1981: 82) is that of giving generous wages compared 

with industrial wages in general and thereby producing a labour 

force relatively committed to the company. This policy in turn 

becomes an incentive to further mechanization and so further 

decreases the size of the labour force. 

Another negative effect on the economy as a whole comes 

from the poor linkage effects of industrialization as it is 

presently taking place. The backward linkage in terms of use 

of local materials and machinery inputs to much of the multi- 

national component of industry in Kenya is very low, for the 

great bulk of subsidiaries being less than 30% of inputs 

(Ibid: 107). Consequently, in the non-citizen owned component 

of industry which constitutes 71% of value added in the 1967 

Census of Industrial Production in Kenya (Naplinsky 1978: 8) 
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and 59% in 1972 (Census of Industrial Production 1972: 68), the 

contribution of manufacturing to the GDP is likely to be under- 

estimated because of the mechanism of transfer pricing in reg- 

ard to imported raw materials which in most cases come from 

other subsidiaries of the same company. At any rate, this low 

level of backward linkage in much of the industry in Kenya 

tends to diminish the impetus that industrialization could 

give to other sectors of the economy. In its own turn this de- 

creases the spread-out effect that industrialization could have 

and consequently the level of demand. 

The most detrimental effect of industrialization, as it 

has so far developed, on the energy pattern is the creation of 

a fairly large and growing group of urban poor who for the fore- 

seeable future will be dependent on woodfuel. 1. 'he processes 

through which this was achieved may be summarized in the foll- 

owing points: 

The high level of mechanization of multinationals forces 

local competitors also to mechanize both for product quality 

reasons as for competitive ones. This process has produced 

industries with small but well paid work forces relative 

to the rest of the wage earning population and with some 

especially at the executive level paid at levels equivalent 

to their European and American counterparts. 

ii) Increasing import protection has resulted in declining 

terms of trade to the majority of small-scale peasant 

, 
farmers, on whom e. --, tra costs were imposed. Also for those 
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dependent on wage employment, protection resulted in a 

decrease in real terms of their wages. 

Rural and decentralized small-scale industries have gone 

into decline because of the loss of competitive edge with 

standardized industrial products. Consequently the more 

industry expands, the more concentrated it becomes in 

urban centres particularly Nairobi and so accentuating 

regional inequality. Langdon (1981: 72) made a particular 

study of this phenomenon in regard to shoe and soap prod- 

uction and also comes to this conclusion. 

iv) High subsidiary wages encourages migration to the main 

urban centres only to give rise to unemployment for the 

great majority of them because of restriction in the 

number of jobs. 

V) A particularly wealthy but small bourgeoisie dependent 

upon the international companies is created through high 

executive salaries, shareholding and directorships among 

a small group who in many cases hold high positions of 

political power and thus create a kind of situation which 

Langdon (1978: 189) calls a 'symbiosis' between Govern- 

ment and large industry. 

Measures of Ineauality and Energy Consumption 

An investigation of the nature and extent of inequality 

is not particularly helped by a map of the changes in GDP per 
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capita since that is precisely what it hides. Nevertheless, it 

is important as a background to know what is happening with 

overall production. Table 7: 2 shows that both the GDP and 

the GDP per capita both grew throughout the 1970 decade although 

the latter grew at only a barely perceptible rate of 0.6% bec- 

ause of the population factor. We now try to analyse what has 

been happening to the distribution on a national level of this 

product. 

Table 7: 2 GDP and GDP per capita at factor cost from 

1970 to 1979 in constant 1972 figures 

Year 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

Gap (I<L x 106) 593.6 603.1 632.3 667.2 685.4 700.0 732.0 800.2 835.5 853.4 

Rpilaticn(x 106) 11.2.2 11.67 12.07 12.48 12.91 13.4A 13.85 14.34,14.7 15.33 

I 
(IP/a#ta M) 53.0 51.5 52.3 53.4 53.1 52.2 52.9 55.0 56.8 56.2 

Source: Economic Survey 1980 p. 12 for 1976 - 1979 

and World Table 1980 p. 118 for 1970 to 1975 

The inequalities that we have seen are introduced by a 

centralized and hierarchical form of industrialization is only 

the latest stage of a long process. The cumulative effect of 

the colonial structures and their reinforcement in the post- 

colonial period, -as seen in Chapter 1, has been an extremely 
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stratified society in terms of ownership of wealth and income 

level. The first major divide is between the urban and the 

rural areas. This is enshrined in the Regulations of Wages 

and Conditions of Employment Act (Revised edition 1980). In 

the Regulations, the current (1982) statutory minimum wages 

for unskilled workers in the urban areas of Nairobi and Mombasa 

is KShs 456 per month while for farm workers in the rural areas 

it is KShs 215 per month, a differential of approximately two. 

From their investigation of income and inequality in Kenya, the 

ILO group in 1972 concluded that the statutory minimum wages 

in urban areas are well above the incomes of all groups in the 

rural areas except for the more prosperousIsmallholders and 

the average owner of a non-agricultural rural enterprise (ILO 

Report 1972: 77). 

At another level there is the distinction between the wage 

earning population which numbered 1,005 million in 1979 (Econ- 

omic Survey 1981: 53) and the remainder of the population pro- 

viding for their own subsistence aided by cash inflow from crop 

sales or from trade and commerce. The entire population in 1979 

was 15,327 million, thus the wage earners constitute only 6.5% 

of the population. It would be reasonable to assume, therefore, 

that the vast majority of the 93.5% of the population outside 

wage employment have household incomes even lower than that of 

the rural agricultural wage of KShs 215 per month. 

The composition of the wage earning population showed the 

following stratified structure in 1979: 
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Employment in agriculture 200,000 

Managerial & skilled categories - 209,000 

Unskilled urban workers 600,000 

Source: Economic Survey 1979: 53 

Therefore, only a very tiny fraction of the population is 

employed in jobs which provide a wage greatly in excess of the 

urban minimum. As has already been seen this contradiction is 

largely the product of the structure of industry in Kenya. 

Yet a further dimension of inequality is the rural-urban 

divide as manifested in the shift in the terms of trade between 

them. Defining the rural-urban terms of trade as the ratio of 

the index of agricultural prices to the index of urban prices, 

the ILO Report (p. 97) found that between 1964 and 1970 the 

terms had declined by 13%. Using the changes in indices for 

agricultural export prices to indices for consumer prices 

between 1976 and 1980, a further fall of 200v--in terms of trade 

between agricultural and industrial sectors has taken place. 

Thus for all sectors of the rural population, the post-indepen- 

dence period has been one of decline relative to the urban sec- 

tor with increasing pressure to enter the wage earning economy 

to supplement agricultural production. 

As against the manifold structures which create inequality, 

however, there are some which work towards a redistribution of 

wealth. Principal among these is the institution of the extended 
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family. With this system, one salary earned in the modern sector 

may be divided among a great number of people through contribut- 

ions to schooling, medical expenses, professional training, 

loans to purchase land or support for cousins searching for 

employment in the city. It is difficult, however, to estimate 

or quantify the effect on equality of this dimension except to 

note that it is a countervailing force which is, however, thre- 

atened by the increasing individualism in the society. 

There have been some attempts, notably by the ILO to bring 

together the diverse indicators of wealth and income to give a 

combined picture of wealth and income distribution in the coun- 

try. Although there are considerable inaccuracies and simplif- 

ications involved in giving an overall picture, they do convey 

an approximate idea of wealth distribution. The ILO Report con- 

cludes that over 50% of all households (not individuals) had an 

income of less than KL 60 per annum in 1970 (p. 74). In a house- 

hold of average size, this would amount to something of the 

order of KL 10 per capita or one fifth the GDP per capita for 

that year. Kaplinsky (1982: 42) quotes a study by Morrison 

carried out in 1973 which claimed that while the bottom 30% of 

the population earned only 6.4% of the total income, the richest 

1% earn some 18.5% of total income. He also quotes a study in 

regional inequality by Bigsten in 1977 which showed that on a 

scale in which the regional income of Nairobi area is 100, the 

nearest to compare with it is the Coast province with an index 

of 22.8 with other provinces below that. 

This structure of inequality is central to understanding 
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the energy pattern of both the rural and urban areas. In the 

last chapter it was seen that urban demand for woodfuel aggra- 

vates the problem of the ecological balance. From the analysis 

of industry we have now seen that the peculiar structure that 

it has assumed in Kenya creates an economic pattern which leaves 

the majority of the urbanized dependent upon woodfuel while in- 

dustry itself in a relatively highly capitalized and centrali- 

zed form makes great demands on the available supplies of com- 

mercial energy. 

GDP and Commercial Energy 

We are now in a position to develop an-analysis and an - 

evaluation of the commercial energy pattern and its relation- 

ship to GDP. Table 7: 5 and Fig. 7: 1 show how both have in- 

creased over the 1970 decade. 

Table 7: 5 GDP v Commercial Energy Growth Indices from 

1970 to 1979 

1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

GDP 100 102 107 112 115 118 123 135 141 145 

Energy 100 110 119 128 128 130 149 150 157 159 

Source: Energy Indices calculated from Table 6: 14 p. 25 

and GDP figures from Table 7: 2. 
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In interpreting Fig 7: 1 it is generally assumed that there 

is a causal connection between growth in GDP and energy use 

such that the latter stimulates the former. Such for instance 

is the implicit assumption of Schipper et al (1982: 16) in 

their analysis of the GDP - Energy relationship. Since increased 

energy and capital intensity increases the productivity of lab- 

our, such an assumption has at first sight some validity. How- 

ever, from what we have seen regarding the breakdown of prod- 

uction in Table 7: 1 and the structure of industry, growth in 

commercial energy use has many features which suggest that in 

point of fact it is used to inhibit growth through very poor 

linkage effects, through destroying small-scale labout inten- 

sive industries and producing products primarily geared-to the 

middle classes in style and price. Even the World Bank which 

generally is an advocate of the type of industrialization taking 

place in Kenya, acknowledges the ambiguity of the energy growth 

patterns when it suggests that paradoxically the developing 

countries may be better able to expand while economizing on 

energy (World Bank 1981: 42). 

On the level of meeting human needs, the growth pattern 

of both GDP and energy in Fig 7: 1 is even more misleading. 

Both GDP and energy consumption have grown unevenly but fairly 

consistently over the 1970 decade but so ha ve poverty and in- 

equality through decreasing terms of trade and falling values 

of wages in real terms, engendered by the specific character of 

the industrialization process. Consequently, as growth and prod- 

uction has increased, entitlement qualifications have diminished. 
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A further and more sinister aspect of this process is the red- 

efinition of human need. What Illich (1974 : 58) calls a 'rad- 

ical monopoly' has been gradually established over human needs 

in which various branches of industry have used their ability 

to create and shape needs which their products alone can satisfy. 

Not only the production process, therefore, but also the needs 

created through 'taste transfer' technology have contributed 

to widening the gap between need and ability to meet the need 

for the majority. More concretely in the Kenya situation this 

redefinition of need, as Langdon (1981 : 94) points out, has 

taken the form of the need for a cleaning aid being transformed 

into a demand for OMO, a need for a drink to a demand for Coke 

or Pepsi and a need for a medical aid to a demand for Aspro 

with the consequence that the pattern of demand established by 

large companies are difficult if not impossible to meet by local 

small-scale, --labour intensive and decentralized industries. 

As seen in the last chapter (Table 6: 16) industry, com- 

merce and transport accounts for approximately 80% of the comm- 

ercial energy totals. The centralization and high energy inten- 

sity of industry and its consequences for the energy pattern 

have already been discussed. However, the transport energy 

factor is also closely connected with the structure of industry. 

With industry centralized in the major urban areasparticularly 

Nairobi, the distribution of industrial commodities from these 

relatively few centres all over the country escalates the dem- 

and on transport fuels. Also the semi-proletarian nature of the 

labour force necessitates considerable movement from the rural 
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areas to the urban centres making high demands on transport. ' 

Yet again, the international links of multinational company in- 

vestment in industry contributes greatly to air transport energy 

use. Therefore, the structure of industry affects not only the 

use of energy in the industrial enterprises themselves but also 

in other sectors of high consumption such as transport. 

Tourism constitutes a special case in the GDP v energy 

relationship. From 1970 to 1979 the number of bed-nights for 

foreign visitors increased from 1,148'to 3,055 million (Econo- 

mic Survey 1980 : 30). Exactly how much of Kenya's commercial 

energy supplies is used in bringing these numbers to Kenya, 

transporting them around and in accomodating them in hotels 

is difficult to quantify. But there is no doubt that it con- 

tributes substantially to the commercial, air and road transp- 

ort figures. Its direct contribution to the GDP, however, amo- 

unted only to KL 62 million in 1979 or 3.1% of the total (Ibid). 

In view of scarce resources and a possible ecological crisis 

from over-reliance on woodfuel, tourism seems a contradictory 

use of energy. Providing visitors with travel and hotel comfort 

conditions comparable with London or Paris takes precedence 

over conservation of environmental conditions that will be able 

to sustain the population. 

Conclusion on Industrialization, Energy Use and Growth in GDP 

The energy pattern at this moment in Kenya's history is 

not a consequence of growth or development in industry but a 
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consequence of industrialization and commercialization of the 

economy under conditions of largely oligopolistic control of 

production and marketing. The high energy intensive nature of 

the industrial component of the economy makes demands on comm- 

ercial energy resources that leaves little for other areas. In 

addition, the hierarchic structure of industry in Kenya is such 

that the number of people living in the urbanized centres which 

are at the service of industry who can afford alternatives to 

woodfuel is pitifully small. 

The structure of the informal energy sector i. e. fuelwood 

and charcoal forms a sharp contrast to industry and commercial 

energy. Whereas the latter is run under largely oligopolistic 

control with high levels of protection and high entrance requi- 

rements in terms of capital, the former is characterized by high 

competitivity and low entrance requirements. Consequently a rel- 

atively unmanipulated operation of market conditions exists in 

the informal sector while no such conditions exist in the mod- 

ern sector. This arrangement is an added boon for industry be- 

cause the low prices of products from the informal sector helps 

to depress wages. The consequence, however, for woodfuel is an 

escalating demand on a resource with fairly definite limits. 

World Context of Kenya's Energy Pattern 

Introduction 

In this section, we will examine the international context 
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of petroleum fuel energy. The present commercial energy pattern 

in Kenya is dominated by the petroleum fuel factor which consti- 

tutes approximately 92% of all commercial fuel demand (cf Table 

5: 15). Petroleum has dominated not only the energy but also 

the economic scene especially since the events of the 1970 

decade. The purpose of this section is to give a historical 

perspective on the growth to prominence of petroleum in the 

energy field and to outline the political and economic forces 

which have created crippling conditions for oil importing dev- 

eloping countries over the last decade. However, the aim is 

also to show that conditions are changing rapidly thus render- 

ing any extrapolations on present trends a gross miscalculation. 

It is not that there are any great prospects that by the devel- 

opment of some new or alternative energy technology or by a de- 

crease in oil prices there will be a reduction in efforts to 

extract surplus from the Third World. oil, ultimately is only 

one commodity, albeit a crucial one, which within the capital- 

ist world economy has been used by the major oil companies and 

the economic elite of their 'home' countries to accumulate ec- 

onomic and political power. But the economic and power bases 

are changing and by discerning these processes the peoples of 

the Third World may be able to identify a path that enables 

them to escape from neo-colonial dependence. 

Historical Overview of the Political Economy of oil 

By the end of the 1960's, the following international 

companies dominated the world market of petroleum energy exer- 
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cising a form of oligopolistic control : Standard Oil of New 

Jersey (Exxon), Royal Dutch Shell, Standard Oil of New York 

(Mobil), Texas Oil, Standard Oil of California Gulf Oil &,: British 

Petroleum. A number of other competitors, however, had emerged 

by this time numbering about twenty or thirty but generally 

smaller in size. Two among this group are the Italian company 

ENI and the French one TOTAL both of whom operated in Kenya in 

conjunction with six of the major companies. 

The expansion of the petroleum industry is intimately link- 

ed with the use of the internal combustion engine in industry, 

transport'. electricity generation and other applications. The 

widespread replacement of the public transportation system of 

electrified trams and street buses in Europe and America after 

the Second World War represented a major break-through for the, 

petroleum and motor industry. The mass production of the priv- 

ate motorized vehicle and its widespread adoption about the 

same time created an enormous demand for petroleum products. 

The transition from a transport and industrial system dependent 

upon coal and electricity to a petroleum based industry and 

transport does not find an explanation in terms of environmental 

or energy considerations but in terms of competition to provide 

more versatile forms of transport and means of accelerating the 

rate of production and rate of turnover. There is also much ev- 
idence to show that the transition was engineered by a manipul- 

ation of the market. Commoner (1976 : 189) for the case of the 

United States maintains that General Motors in conjunction with 
Standard Oil of California and Firestone Tyres succeeded in 
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dismantling some 100 electric transit systems in 45 U. S. cities 

by buying them out and having them replaced by petrol-fuelled 

buses. 

The big break-through for the oil and associated industr- 

ies came after the Second World War when they succeeded in un- 

dercutting coal as a fuel in industry and transport. The Amer- 

ican oil corporations also at this time gained ascendancy over 

their European rivals in the Middle East - principally the * 

Anglo-Iranian Oil Co. (later British Petroleum) and to a lesser 

extent the Compagnie Francaise de Petrole, the French company 

which maintained a monopoly in Algeria until the post-war per- 

iod. Through the American-Arabian Oil Co. (Aramco), divided in 

30% shares each to Standard Oil of California, Standard Oil of 

New Jersey and Texaco and 10% to Standard oil of New York in 

1948, complete control was gained of one of the most lucrative 

fields in the world i. e. Saudi Arabia (Stork 1975: 37). The 

Iranian oilfields had been the exclusive right of the Anglo- 

Iranian interest from the beginning of the century until the 

post-war period. British power had foiled several attempts by 

American oil companies to get a share of the Iranian fields, 

their efforts being rebuffed in 1921,1923,1936 and again in 

1944 (Tanzer 1974: 44). The new balance of power after the war 

changed-this situation considerably. -After the failed national- 

ization effort of Mossadeq in 1951 and his eventual overthrow 

through the efforts of American oil and government interests, 

the Iranian oilfields were redistributed; the American major 

companies took 40%, eight minor American companies 8% between 

them and the rest remained with the Anglo-Iranian, Company. With 
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the European economies badly shaken and their coal industry in 

ruins, the way was open for reconstruction through the use of 

the abundant supplies of Middle Eastern crude oil. According 

to the estimates of Tanzer (1974 : 18) some $2 billion of total 

Marshall Plan assistance of $13 billion was spent on oil imports 

to Europe from American oil companies while projects for deve- 

lopment of European oil production were blocked. The results 

effected through this 'reconstruction' policy in the developed 

world's energy pattern is illustrated in Table 7: 6. 

Table 7: 6 Percentages of Energy Budget for Oil, Coal, 

Gas and Hydro-6lectricity in 1950 and 1974 

for Developed Countries 

Year Coal & Coke Petroleum 
fuels 

1950 57 29 

1974 23 51 

Natural Gas Hydro- 
electrical 

12 2 

23 3 

Source: World Fuel Supplies 1950 - 1974 

Japan's change from coal to oil is the most dramatic, with the 

oil share of total energy rising from less than 10% to over 66% 

by 1974 (Tanzer 1974: 87). The only reason why European coal 

mines , were not completely closed because of the competition 

of oil energy was state protection and taxes on petroleum. The 

losses involved in producing coal as an uncompetitive commodity 

were socialized by nationalizing in Britain and France and by 
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subsidization in other countries. The reason for the choice of 

socialization of economic losses involved in coal production 

as against their complete closure have to be sought in the los- 

ses involved in the destruction of great amounts of capital, 

the social consequences of unrest in the laying off of thous- 

ands upon thousands of workers, the struggles of miners to re- 

tain their source of livelihood and the persistence of a strong 

coal lobby. 

For the developing countries, a similar change took place 

except that coal and coke were never as abundantly available or 

exploited in the Third World as in the developed world. The fol- 

lowing table shows the transformation that took place in the 

Third World over the period 1950 to 1974. 

Table 77 Percentages of Energy Budget for Oil, Coal, Gas 

and Hydro-electricity in 1950 and 1974 for 

Developing Countries 

Year Coal & Coke Petroleum Fuels Natural Gas Hydroelectricity 

1950 39 55 42 

1974 18 62 16 4 

Source: World Energy Supplies 1950 - 1974 

In many ways the penetration of the Third World energy field 

was easier as the alternatives that existed in the developed 

world such as coal, electrified transport and industrialization 
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were not yet adopted to any great extent. Over the same time 

span, in Kenya the consumption of petroleum fuels rose by a 

factor of 5.3 but its position relative to other commercial 

fuels increased only from 83 to 91% of the total (World Energy 

Supplies 1950 - 1974). Well nigh universally, then, the post 

Second World War period saw fairly dramatic changes in the com- 

mercial energy pattern brought about by the abundant supply of 

cheap Middle East crude oil. Various estimates have been given 

of the production costs of petroleum, all of which concur, how- 

ever, in the fact that for Middle East and Venezuelan oil they 

were only a fraction of those in the United States. Tanzer 

(1969: 12), a former executive of one of the major oil companies, 

gives the figure of $0.10 for Middle East and $0.30 for Venez- 

uelan oil at the beginning of the 1960's. In a market to a 

great extent monopolized by the seven major companies, the pri- 

ces were determined by them not by market forces and a mere 

tribute was paid to the oil producing countries. 

Under conditions of abundant cheap oil supply, alternatives 

to the traditional uses in industry and transport were sought 

giving rise to the petrochemical and agrochemical industries. 

By 1971, Commoner (1976: 191) estimates that in the United States 

some 480 million barrels of oil or approximately 9% of the nat- 

ional energy budget was used as raw materials-in the chemical 

industry. Given the cheapness of the oil input, an immense 

array of synthetic products - fibres, detergents, plastics and 

pesticides replaced natural fibres and materials such as cotton, 

sisal, flax and vegetable oils. During the 1950's and 1960's 
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the most significant development in this area was the invest- 

ment by the oil companies in the nascent petrochemical industry 

itself so that by the early 1960's it is estimated that they 

controlled or owned over one third of all United States petro- 

chemical plants, petrochemicals accounting for over 60% of all 

organic chemicals used in the United States-(Tanzer* 1974: 21). 

During the post-war boom period from approximately 1950 to 

1970, the immense economic power of the oil corporations and 

their political power particularly in the United States were 

used to achieve a high degree of vertical integration and con- 

trol within the oil industry and horizontal integration by buy- 

ing into other sources of energy so that they increasingly be- 

came energy companies. Vertical integration in the oil industry 

was a process of control or ownership of prospecting, drilling, 

producing, refining, transporting and marketing by the major 

companies. This system not only enabled control of the market 

but also movement of profits up or down stream as political or 

economic circumstances suggested. 

The principal energy industries as well as oil over which 

the oil companies gained considerable control in the United 

States were coal, gas, electricity and uranium. It is estimated 

that 60% of all present United States coal reserves are owned 

by the oil industry and these reserves are estimated in turn 

to be equivalent in energy terms to twelve times the total 

proven worldwide oil reserves (Nore 1980: 79). Interest in coal 

has been prompted in particular by the possibility of it being 

used as a source of crude oil if the price of oil rises suff- 
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iciently to make it feasible. With the political uncertainties 

surrounding the oil crisis of the 1970's, this policy of buying 

up coal reserves was accelerated. 

Interest by the oil companies in the electricity and par- 

ticularly the nuclear electricity industry has been growing 

steadily since the 1960's. The lesson of successive stages of 

the development of the oil industry has been that monopolistic 

control over the supplies of oil was the key to control over 

the industry. In this experience, must be sought the attempts 

to seek monopolistic control over all sources of energy. In 

addition,, -there was the growth of smaller competitors in the 

oil industry, the environmental resistance to oil use and the 

increasing nationalism of many of the Middle East oil producing 

countries all of which counselled a widening of perspectives 

beyond petroleum energy. A United States government official 

revealed that by the late 1960's the oil companies controlled 

the following percentages of the uranium industry: 14% of ex- 

ploration and drilling and 45% of-reserves (Tanzer 1974: 34). 

Moves towards nuclear fuel fabrication by Standard Oil of Cal- 

ifornia and the moves into building of nuclear reactors and re- 

processing of spent uranium by Gulf Oil (Ibid) were all part of 

horizontal expansion. 

The various stages of the establishment of the monopoly 

of the major oil companies did not take place without resistance 

and struggle from the beginning both in the oil producing coun- 

tries of the Middle East and in the 'home countries' of the 

companies. In the oil producing countries, outside the United 

States and the Soviet Union, either support for or establishment 
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of semi-feudal regimes satisfied with a kind of Personal trib- 

ute for oil concessions were the political means used for the 

extraction of oil resources on a massive scale leaving relati- 

vely little of the profits accruing to the producing states. 

Even by the late 1960's, Nore (1980: 71) calculates that only 

8% of the final cost to Western consumers went in taxes to the 

producing countries. Political efforts to effect a redistribu- 

tion of the surplus profit failed until the late 1960's and 

early 1970's because of the international balance of economic 

and political forces. The failure of the Mossadeq regime in 

Iran in 1951 to negotiate such an arrangement by the national- 

ization of the oil industry is the most celebrated example of 

the relative powerlessness of the producing states at that time. 

Because of the global control of oil resources by the majors, 

Nore (1980: 78) claims that Iranian output over three years 

was reduced to one day's output before the nationalization i. e. 

103,000 tonnqsThe final demise of that effort at nationalizat- 

ion was the overthrow of the Mossadeq regime. 

Towards the end of the 1960's the political forces in the 

direction of greater oil control by the producing countries 

gathered momentum with the overthrow of King Idris in Libya by 

Muammar Qaddafi and the "anti-imperialist" stance of Algeria 

and Iraq. In addition, however, there were serious reasons 

why an increase in oil prices was desirable from the point of 

view of the oil companies and the United States Government. The 

price of production of oil in the United States was much in 

excess of that in the Middle East and South America such as to 

make production in the United States unprofitable and the impo- 
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sition of a quota on foreign oil a necessity. An increase to 

make the exploitation of domestic petroleum profitable and 

thereby make the United States less dependent on external sup- 

plies was a national objective attractive to the companies. 

However, the tendency right through the 1960's had been that 

of reductions in the real price of oil because of its abundance 

through new finds and also because of elements of competition 

introduced by ENI, CFP and other smaller American companies and 

the increase of Soviet supplies on the market. Despite the in- 

crease in production, the rate of profit continued to fall in 

this period. The rate of profit on investments in the oil ind- 

ustry fell from 30% in 1955 to 11% in 1969 (Nore 1980: 72). 

Also and allied with the fall in the profit rate was the capi- 

tal needs for investment in high-cost areas such as Alaska and 

the North Sea as a result of which the oil companies were no 

longer able to finance development from within the industry. 

Whereas in the 1950's United States industry was able to gen- 

erate on average 70% of its own capital needs from profits 

Commoner (1976: 229) estimates that at the beginning of the 

1970's it was only able to supply 26% of its capital needs 

internally. Yet again, inter-capitalist rivalries especially 

between the United States, Europe and Japan, the latter being 

completely dependent-on foreign sources of energy, suggested 

an increase in oil prices as a way of reducing the competitiv- 

ity of Europe and Japan. 

In a situation of abundance, however, unilateral increases 

on the part of the oil companies were neither politically nor 

economically possible. Thus, although the interests of the OPEC 
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countries and the oil companies and their Governments were 

antagonistic the increase in prices finally agreed in Teheran 

in 1971 were in the interests of all groups. Their being secu- 

red by pressure from OPEC with the at least apparent--resistance 

of the oil companies defused any possible reaction to the role 

of the oil companies. The complexity of the situation was fur- 

thered by the relaxation of the Anti-Trust restrictions in re- 

gard to the American companies to increase their negotiating 

power and the diplomatic visits by United States' envoys to 

the Middle East prior to the meeting. Although the short term 

interests of both parties were achieved through the price rises 

of the Teheran meeting amounting to $0.35 to 0.40 i. e. approx- 

imately 15%, per barrel on posted prices depending on grade 

(Stork 1975: 170), the conflict continued and centred basically 

on the power to set posted prices and to control the production 

and marketing of OPEC crude. As a result of the 1971 Teheran 

and subsequent negotiations on price increases, the price of 

OPEC crude had reachedthe level of American crude six months 

before the October 1973 war, thus enabling the removal of quota 

restrictions into the United States and the development of do- 

mestic sources without threat from foreign oil. 

While both OPEC countries and the companies gained from 

the price increases, the real battle was the struggle for nat- 

ionalization of the oil industry in the OPEC countries and the 

fixing of posted prices by the OPEC countries themselves and 

not by the companies or in negotiations with them. Between 1968 

and the October 1973 war a process of participation of ownership 

and control with the oil companies was furthered principally by 



354 

Iran and Saudi-Arabia whilst a demand for a controlling share 

or complete nationalization was put forward by Algeria, Iraq 

and Libya. The conflicts within the Arab OPEC countries (OAPEC) 

were open to exploitation by the major oil companies e. g. inc- 

reasing the output from cooperative states as a means of penal- 

izing the more militant states. However, the smaller oil comp- 

anies anxious for oil and to gain a stronger foothold in the 

market was a countervailing force in the struggle. Also the 

conflicting national interests of consumer countries prevented 

an embargo on the more militant Middle East states and helped 

the process of nationalization. The unilateral decision of the 

OPEC countries to raise the posted price by 70% in October 1973 

and the subsequent one in December 1973 to raise it by a further 

128% (Stork 1975: 223) at least temporarily struck at the mon- 

opoly of the major oil companies. In the short term, the price 

rises brought both the oil producing countries and the oil com- 

panies immense profits and also made the production of domestic 

supplies of oil and coal in the United States profitable, the 

exploitation of oil in less favourable places e. g. North Sea 

and Alaska and the development of crude from shale oil econom- 

ically viable. In the long term, the profitable viability of 

the latter sources of energy with the new prices could streng- 

then the power of the international oil companies. Also as a 

long term plan, as Nore (1980: 76) has pointed out, the major 

companies which historically earned the major part of their 

profits upstream, after 1973 adjusted their product prices in 

such a way that profits, to a great extent, were earned down- 
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stream. 

The net effect of the nationalization developments within 

OPEC, however, was to weaken the monopoly of the oil companies 

over OPEC 6il producing countries in direct contact with the 

oil consuming countries in the bargaining process. The setting 

up of the International Energy Agency by the OECD countries in 

1974 was clearly with a view to adopting a common front to the 

OPEC countries, especially by eliminating competition between 

the consuming states. Although, then, the major companies have 

had their monopoly position at least temporarily drastically 

weakened in the OPEC and OECD countries, to a great extent they 

still maintain a monopoly in the oil importing developing coun-, 

tries such as Kenya. However, through the Government of Kenya 

taking a 51% share in the Mombasa refining industry in 1971 the 

monopoly position of the oil companies has already been parti- 

ally weakened. At an international level the price will be de- 

termined by the relative strength of the bargaining powers of 

the OECD and OPEC countries which in turn depend on the power 

to contain the disparate interests within each group which are 

far from homogeneous. Since the events of 1973, the weakness of 

OPEC has been evident in particular through the stance of Saudi 

Arabia while the strength of OECD has been affirmed through re- 

valuations of currency, their bargaining position in regard to 

industrial capital goods needed for industrialization and the 

development of North Sea oil in competition with OPEC oil. 

The receding of the role of the major oil companies in 

their hold on monopoly of petroleum supplies, did not mean the 

end of monopoly in that sphere, Rather the mantle was taken by 
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the OPEC countries. Therefore, the prices paid by the oil 

importing countries are still monopoly prices bearing no rela- 

tion to production prices but determined by a contrived supply 

situation. In this situation the economic, political and mil- 

itary bargaining power of the oil importing developing countr- 

ies is very limited and the change in the exerciser of monopoly 

makes little difference. 

The origin and nature of the monopoly prices in the petrol- 

eum energy sector throws some light on the issues involved in 

the drastic restructuring of the energy situation in the 1970's 

and on what way it is likely to develop in the coming years. In 

1972, the price to the consumer of one barrel of oil was four 

times the production, transport, refining, marketing and dist- 

ribution and corporation downstream taxes (Massarat 1980: 48). 

The surplus profit was divided between royalties to producing 

countries, the oil companies and consuming countries roughly 

in proportion of 22,16 and 66% respectively (Ibid). These had 

been the approximate divisions of the surplus profit through 

the 1960's. The division of the surplus profit depends, on the 

relative power of the different parties to appropriate it. 

However, the market prices which determined the absolute amount 

of surplus profit were pitched on the world market at the price 

of production plus normal profit of an equivalent amount of 

coal energy in the United States. That is, the market price is 

determined by the production costs in the least productive 

sphere. Furthermore, Massarat (1980: 35) asserts that this is 

not incidental but that in fact the price of production of 

American coal regulated the market price of all sources of 
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energy inasmuch as its individual price of production obtained 

precisely the normal rate of profit. Competitive sources of 

energy with costs of production below it have a surplus profit 

and those above it such as European coal have to be subsidised 

or be replaced. Thus the market price of oil, similar to other 

areas in the extractive or agricultural sectors, he maintains, 

are determined by the price of production in the area that is 

least productive but still manages-a normal profit, unlike the 

industrial sphere where the market price is determined by the 

area with the lowest cost of production. The reason'for this is 

that in the industrial sector the conditions in the most prod- 

uctive part of a given industry e. g. textiles, can be general- 

ized but in agriculture, mining and energy-as part of mining- 

the different environmental conditions render impossible the 

generalization of conditions of production in the most favour- 

able area. This theoretical framework developed by Massarat to 

explain the movement of prices in the domain of petroleum, - 

based on Marx's theory of value as applied to landed property 

(Capital Volume 3, Part VI passim) has the merits of fitting 

the empirical data fairly closely in the history of energy 

prices. 

In this theory surplus profit is that gained by production 

of coal, oil or other form of energy in excess of the normal 

profit gained in the least favourable conditions of production. 

The efforts of the oil producing countries to appropriate a 

greater part of the surplus profit, thus transforming it to 

ground rent, is what led in the first place to successive 
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increases in prices and in the second place to a redistribution 

of surplus profit. In the struggle to appropriate the surplus 

profit the distribution seen above (P. 356 ) for 1972 had ch- 

anged to 50% to oil producing countries, 11% to oil companies 

and 39% to oil consuming countries by 1975. In this period the 

market prices, however, had risen away above the average prod- 

uction costs even of European coal thus no longer making its 

extraction an economic liability. 

OPEC in the 1980's 

The organization of Petroleum Exporting Countries retained 

its bargaining strength throughout the 1970's succeeding once 

more in 1979 to push through a doubling of oil prices. These 

oil price rises in the 1970's resulted in a redistribution of 

world income away from the capitalist centre countries while 

bringing impoverishment to the poorer Third World oil importing 

countries such as Kenya. However, as the decade progressed much 

of the power of OPEC was eroded. With the increase in oil pri- 

ces it became profitable to produce in fields such as the North 

Sea where it was previously uneconomic to do so. Consequently, 

the share of OPEC in non-communist world production of crude 

oil fell from 66% in 1973 to 40% in 1983. In these circumstances, 

the cohesion of OPEC was difficult to maintain as many members, 

notably Iran and Nigeria, overstepped their quota by selling 

on the spot market in order to sustain their revenue from oil. 

Because of these developments oil was available in plenty on 

the spot market in 1983 for $29 per barrel to the consumers 
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while OPEC maintained an official posted price of $34. Finally 

in March 19F3, OPFC cut their official price by 15% to $29 per 

barrel. it is possible that the price of oil will fall still 

further but Currie (1983: 10) estimates that it cannot fall 

much lower than $25 since below this figure the profitability 

of non-OPEC supplies such as those of the North Sea will be 

undermined and so one of its principal competitors will be put 

out of the market. 

I These developments change some of the parameters of the 

energy situation in Kenya both rural and urban. Even if the 

lower oil prices are used predominantly to propel greater ind- 

ustrial expansion along the lines it is presently developing, 

an increase in the use of petroleum fuels in the domestic sec- 

tor should also take place so easing the demands on woodfuel. 

In general, the decrease in the price of oil should favour ex- 

pansion by both the industrialized and developing countries 

which are oil importers. Although this will ease some of the 

problems of indebtedness and of harsh constraints on the work- 

force, it cannot relieve the problems that arise because of the 

structure of industry, land distribution and the relationship 

between the rural and the urban sectors. 

Developing Domestic Sources of Petroleum 

The stepping up of the search for domestic sources of oil 
is increasingly being considered as a way to sustaininq the 

industrialization process as it is currently developing without 
incurring the costs and debts presently involved in the import- 
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ation of petroleum. Kenya has for some years been pursuing - 

this policy but in collaboration with the major international 

oil companies. A subsidiary of BP/Shell called the BP-Shell 

Petroleum Development Company of Kenya Ltd., had a seven year 

prospecting licence for an area of Eastern and North-Eastern 

Kenya in the late 1960's (Who Controls Industry in Kenya 1968: 

80). According to the same source, they spent one million 

pounds in 1966 alone without commercial results. Total Oil of 

France, Standard Oil of California and Wainoco Inc. of Canada 

were all mentioned in the local Kenyan press in 1973 as having 

invested in oil and gas exploration. The nature, however, of 

the prospecting agreements is not publicly known but is of con- 

siderable importance in relation to the possibility of a more 

autonomous path to industrialization and modernization. Also 

control over nevy sources of petroleum in the LDCs as over al- 

ternative sources of energy such as uranium and shale oil is 

important for the oil companies in maintaining their influence 

and profits if not of regaining their former monopoly control 

world-wide. The development of sources in countries outside the 

OPEC cartel could be one way of manipulating the final demise 

of OPEC. 

While the control of the major oil companies over prospec- 

ting and drilling is still formidable, MacKillop (1980) and 

Tanzer (1980: 91) have both pointed out the possibilities of 

organizing oil exploration outside their control because of 

the existence of specialised drilling firms who sell their 

services to anyone for a set fee and alternative funding aqen- 

cies to those of the World Bank. Despite pressures from the 

major oil companies and the discouragement of the internat- 
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ional lending institutions, Tanzer (1980: 93) shows that cons- 

iderable success has been had by Mexico, India and Viýetnam by 

taking a decision to develop autonomously their oil resources. 

In the latter case, three state oil companies Of Western gov- 

ernments i. e. ENI of Italy, Elf-Aquitane of France and Deminex 

of West Germany reportedly formed service contracts whereby 

they undertake the risk of exploration but get the right to buy 

up to 45% of any oil found at 7 to 10 cents below world price 

(Ibid: 95). Therefore, because of the alteration of the balance 

of forces, the possibilities of the development of a less dep- 

endent energy sphere are greater for countries with internal 

resources of oil at the present moment in the history of the 

world economy. 

MacKillop (1981: 270) maintains also that the retreat from 

oil and commercial energy use by the less industrialised coun- 

tries has in some cases triggered an outright ecological crisis 

the firewood/erosion crisis. Therefore, he rather advocates the 

more widespread diffusion of commercial energy use. From the 

example of Kenya, however, this analysis sepms to be basically 

incorrect since the fuelwood crisis has not been induced by 

any major switching away from commercial energy. Certainly the 

figures for the use of illuminating kerosene show no decrease 

but rather an increase of 60% between 1969 and 1977 (Statistics 

of Energy and Power 1978: 48). At most, one can say that in the 

rural areas and in the urban domestic sector therate of switch- 

ing from woodfuel was decelerated by the increasing prices. The 

crisis of woodfuel, however, from our analysis has been brought 
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about by the shape of the industrialization/urbanization proc- 

ess and the economic conditions of the urbanized masses which 

make them dependent on the cheapest form of energy i. e. charc- 

oal or fuelwood. The more industrialization takes place, the 

more urbanization there will be and given a continuation of 

the present trends the greater will be the inequalities betw- 

een rural and urban, formal and informal. In such a scenario 

of developing industry, the greater will be the demand for 

cheap sources of domestic energy such as charcoal. Thus incre- 

ased industrialization in a centralized, highly energy intens- 

ive form is more likely to deepen the woodfuel crisis than 

solve it. 

Conclusions on International Context of Energy 

All sectors of the energy pattern in Kenya are interrel- 

ated and closely bound up with the economic and political de- 

velopments at a national and international level. In fact, in 

the second part of this chapter we have seen that the energy 

pattern is not primarily a function of available supplies of 

petroleum energy but rather of the global and national distrib- 

ution of economic, political and military power. These powers 

are mediated through the particular form industrialization is 

taking and through the manipulation of prices of petroleum on 

the world market. Also it must be pointed out that these devel- 

opments take place in the context of a world economy directed 

by the principle of money accumulation. 
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However, as our analysis of the political economy of oil 

since the Second World War has shown there is nothing unchange- 

able about the present constellation of powers. Supplies and 

distribution of petroleum fuels have to be seen more in terms 

of these changes of power than in terms of any short-term trend 

such as we have seen in the 1970's. In this latter decade, the 

monopoly power of the oil companies was broken, the hegemonic 

power of the United States decreased and the power of the non- 

industrialized oil producing countries increased. The position 

at the present time is that of decreasing power of OPEC and 

more favourable conditions both for industrialized countries 

and oil importing Third World countries which is some respite 

from the harsh conditions ofthe 1970 decade. 



CHAPTER 8 

RENEWABLE SOURCE OF ENERGY AND ENERGY FUTURES FOR KENYA 
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RENEWABLE SOURCE OF ENERGY AND ENERGY-FUTURES FOR KENYA 

Introduction 

The harnessing of wind, sun and biomass as sources of 

mechanical, electrical and heat energy is not very advanced 

as yet in Kenya. The beginning of this chapter gives a brief 

description of whatever already exists in this field. The 

remained of the chapter is an investigation of possible en-- 

ergy paths, in broad terms, that Kenya might follow. Both the 

physical and technical possibilities and the political-econ- 

omic implications are discussed and the lineaments of an energy 

future outlined which would counteract the centralizing and pol- 

arizing tendencies of the path being followed at the moment. 

Wind Energy 

Wind energy has been harnessed in Kenya since the colonial 

period, principally by settler farmers for pumping water. To a 

very great extent, however, windmills were replaced by diesel 

engines in the post Second World War era of abundant and cheap 

petroleum fuel. In the 1970's and particularly since the oil 

crisis of 1973, there has been a revival of interest in wind 

energy as an alternative to petroleum. At least two Kenyan 

companies are known to be producing windmills and several im- 

ported models are also available. The most successful of wind- 
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mill construction groups is the Kijito Windmills of Bobs 

Harries Engineering Ltd., Thika. They produce some three diff- 

erent sizes of the same model, the principal characteristics 

of which are summarized in Table 8: 1. This model was devel- 

oped by the Intermediate Technology Group (ITDG) and adapted 

to local conditions in the late 19701s. Prices are fixed on a 

non-prof it basis& . ', no patent or licence fees are involved in 

their development. The windmills at this stage are used almost 

uniquely for the pumping of water. The Kijito Windmills Group 

are, however, involved in developing windmills as electricity 

generators and as "combination" machines which will generate 

electricity (DC) and pump water. Their use for grinding corn 

is also being contemplated but not as yet developed. 

T Characteristics of Kijito Windmills lable 8: 1 

Rotor Diameter Power Pric6ý 
(metres) (KW) (KShs)_ 

3.66 0.56 26,000 

6.10 3.0 72,000 

7.32 4.5 90,000 

Source: Kijito Windmills Brochure & Personal Communications 

from Kijito Windmills. 

a. Prices as they stood in April 1981 
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The principal customers for windmills at this stage of 

their development are tourist lodges and farm ranches in the 

North Central region (UNDP/World Bank 1982: 26). The capital 

outlay demanded for their installation is clearly not within 

the possibilities of individual small scale or medium size 

farmers and if the technology is to be adopted on a wide scale 

by that sector or by the rural population in general a diff- 

erent type of arrangement to that of private individual inv- 

estment would have to be envisaged. 

Solar Power 

It was seen in Chapter 6 that the installed capacity 

for the use of solar energy for water heating had reached 

the figure of 2947M2 by 1980. Use for other purposes such 

as electricity generation or water pumping with the aid of 

photovoltaic cells is as yet in its initial stages although 

there are some commercial companies involved in the marketing 

of solar pumps in Kenya. Present estimates of cost are approx- 

imately $10 per peak watt which makes it uncompetitive compared 

with other sources (Ibid: 27). Again, because of the capital 

involved, the adoption of solar energy technology is limited 

to the commercial sector and to medium to high cost urban 

housing. In the industrial sector, at least one company 

(B. A. T. ) has begun using solar energy for the supply of hot 

water in the workers' canteens on a trial basis (Schipper 

1982: 121). Thi. s is a trend that is likely to develop rapidly 

together with more widespread adoption in the commercial 
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sector in the future. 

For many years the Karen Village Technology Centre, 

Kenyatta University College and the Engineering Department 

of Nairobi University have been developing models of flat- 

plate solar collectors with a rural constituency principally 

in mind. The adoption of these solar heaters, however, has 

been as yet only on a very small scale, a fact which poses 

several questions concerning its relevance, its correspond- 

ence to any felt need, its cost and the nature of diffusion 

of technology in a society that is highly stratified and where 

for the great majority access is heavily curtailed. In the 

area of solar cookers no commercial models have been made av- 

ailable yet. Experimental models have been developed, however, 

in the technology and educational institutions mentioned already 

but at the moment them, are no more than demonstration models. A 

Biofuels 

It is estimated that there are something in the region 

of 100 methane gas digesters installed in Kenya (Beijer Re- 

port 1982: 177). They are produced principally by a commer- 

cial firm called Hutchinsons of Fort Ternan. Made from zinc, 

a model which wculd supply 0.75M2 of gas daily would cost in 

the region of KShs 3,000. The models produced are based on 

the Indian one with the collector in the form of an inverted 

metal cylinder fitting into the digester. A supply of the 

dimensions given above is estimated to be sufficient to pro- 

vide approximately one hour of cooking or several hours of 
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lighting per day which would scarcely be sufficient for ýhe 

energy needs of one family. Thus, a unit sufficiently large 

to supply the entire needs of a single family would need to 

be perhaps two to three times the size of the plant deliv- 

ering 0.75M2 per day. 

The use of methane gas to date has been adopted princip- 

ally by large-scale dairy farmers to supply a number of their 

-in& of hot-water for dairies and eftetdy needs stdh as th6 heaU 

the provision of heat and light for domestic purposes on these 

farms. The capital outlay that it demands puts it outside the 

economic possibilities of the majority or rural dwellers just 

as with. the case of windmills and photovoltaic solar devices. 

However, as we will see later in the Chapter, the possibilit- 

ies for widespread adoption of the use of this form of energy 

are considerable and possibly one of the keys to a sustain- 

able energy future. 

Energy Futures 

Any discussion of future energy needs of Kenya and the 

means with which to meet them, raises the question of the def- 

inition of energy needs. If one takes the present energy pat- 

tern as the model which is best constructed to meet the energy 

needs of the people, then the energy problem dissolves into 

one of extrapolating present trends in industry, commerce, 

transport and domestic use and then making plans to ensure 

supplies to meet the extrapolated demand. Such a plan amounts 

roughly to increasing the supply of commercial fuels of petro- 
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leum and electricity to meet industrial, commercial and affl- 

ent urban energy needs and the increase of woodfuel supplies 

to meet rural and urban domestic needs. Increased efficiency 

in the use of all resources and the adoption of a variety of 

conservation methods would help to alleviate the e%tent of 

demand and thus alleviate to some extent, the pressure on 

supply. 

The World Bank study 'Yenya: Issues and options in the. 

Energy Sector' (1982) and the Beijer Report (1982) to a con- 

siderable extent adopt the method just described. However, as 

seen in the last chapter the present pattern of use in the in- 

dustrial sector is a high-intensity energy use because of the 

dominance of highly centralized, high capital intensity indus- 

trialization. Likewise, the electric utility is a highly cen- 

tralized monopoly which, because of its high capital intensity 

and the various diseconomies in production, transmission and 

distribution, cannot but remain for a long time to come a 

source of energy available only to industry and the affluent 

urban strata. 

Before attempting to map out an alternative energy scen- 

ario, it is necessary first to sketch the uses for which energy 

may be needed and the societal restructuring necessary for a 

more rational use of energy. The present distribution of use 

of woodfuel, as seen in Chapter 6, is that the rural 87.5% of 

the population use approximately 74% while the urban 12.5% use 

approximately 26% of total household consumption. With a con- 

tinuation of the present pattern of industrialization and its 

attendant urbanization, the present trend of high urban cons- 
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umption arising principally from use in the form of charcoal 

will become exacerbated and inevitably lead to a crisis. A-he 

more such a trend develops the more difficult it will be for 

the majority of people to have their basic need for the Sim- 

plest of fuels, namely fuelwood, satisfied. in the domain of 

commercial energy, the growth of the present form of industr- 

ialization will in its turn make ever steeper demands princi- 

pally on electricity and petroleum. 

Clearly the first need from the point of view of a rati- 

onal use of energy is the satisfaction of domestic and agric- 

ultural energy needs of the majority of the population, namely 

the rural 87.5%. With the present trends, their domestic needs 

will'become increasingly neglected in favour of the urban and 

their ability to feed themselves lessened due to the decrease 

in land holdings with no significant change in the productivity 

of human labour. One of the principal merits of the proposals 

of the Beijer Report is that if implemented it would try to 

guarantee the continuity of supply of woodfuel for the fore- 

seeable future. Such a policy, however, extends no hope for 

an improvement in the life-style of the rural population in 

terms of trying to provide some of the amenities which make 

emigration to the urban areas so attractive and without which 

the present rate of urbanization will continue to grow at ' 

its present rate of 12% per annum. The position here proposed 

is that the allocating of energy supplies has to be considered 

primarily in view of reversing urbanization and centralization 

and arresting the process of rural decay. 
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The policy of arresting rural decay and redressing the 

imbalance between rural and urban areas cannot be realized by 

a quasi-magical solution which some technical innovation or 

cluster of innovations may be deemed to promise. The process 

which has created the present structures of inequality between 

rural and urban sectors as also within each of these'sectors 

has been developing over a long period as seen in the earlier 

chapters. Formidable forces at the international and national 

level guided this process and promote and defend its continu- 

ance. Although any realistic energy scenario must recognise 

these formidable forces and obstacles, it would be foolhardy 

to presume the indefinite continuance of the present balance 

of forces and limit one's projection of future energy patterns 

to an extrapolation of the past and present. 

Soft and Hard Energy Paths 

A number of developments in the energy field over the 

1970 decade have stimulated investigation into alternative 

energy scenarios for different countries. In the first inst- 

ance, there was a growth in awareness of the limits to the 

supplies of fossil fuels and later political and economic de- 

velopments which made petroleum artificially scarce and very 

expensive. The report of the Club of Rome in 1972, 'Limits to 

Growth'-, estimated that with the present exponential rate of 

growth in the consumption of petroleum fuels, the present 

known reserves would last 20 years and on the presumption that 

the reserves of petroleum were five times the present known 

reserves they would last fifty years ( p58) 

Largely because of the economic changes in 
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prices of petroleum fuels, the world consumption of petroleum 

in 1983 is less than it was in 1973 (Currie 1983: 9), a dev- 

elopment which completely overturns the picture of energy 

futures as envisaged by the Club of Rome. However, the repla- 

cement of the physical 'scare' of an oil-based economy by the 

economic and political 'scare' has only heightened the search 

for alternatives. In addition to these dimensions of petroleum 

use, the ecological consequences of an ex. ponential increase 

in its use was a cause of serious alarm. 

One set of responses to the petroleum crisis centre aro- 

und the development of more expensive domestic sources of oil 

and gas. Examples are the development of North Sea oil by 

Great Britain and Norway and Alaskan and off-shore oil by the 

United States. Another element in this set is the more exten- 

sive use of coal with eventual possibilities of extraction of 

gas and synthetic fuels from this source. Yet another element 

is the use of nuclear fuels for electricity generation. This 

set of responses to the exponential rate of growth in energy 

demands has come to be named the hard energy path (Lovins 

1977 passim). However, what characterizes the hard energy path 

is not only the type of energy source chosen for development 

but also the scale of the technology involved and the high 

degree of centralization. Thus massive solar collectors or 

very large wind generators would equally be considered hard 

technology (Ibid: 42). The principal accusations levelled 

against the so-called hard energy path are fourfold. Firstly, 

it assumes that an exponential rate of growth in energy use 

is a precondition for growth in GNP and in human welfare. 
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Lovins (1977: 57) rejects this association, however, by point- 

ing to the variation of more than a hundred in the amount of 

energy needed to produce one unit of' GNP and that many of the 

supposed benefits of increased energy consumption are in fact 

remedial costs rather than social benefits. Secondly, it is 

asserted that the development of high power energy supplies 

e. g. GW electricity supplies, to meet power needs of the order 

of kW is inappropriate and wasteful. Lovins (Ibid: 33) claims 

that only 8% of all United States energy use requires electri- 

city for purposes other than low temperature heating and cool- 

ing but 29% of all United States fossil fuel usage per annum 

is used to generate electricity at the gigawatt level. Commoner 

(1976: 155) similarly shows that there is a gross mis-matching 

in energy power needs and supplies and concludes that the 

United States could in theory save 85% of the energy it now 

uses. Thirdly, the opponents of the hard path claim that it 

discounts the potential of conservation measures such as co- 

generation of process heat and electricity in industry, insu- 

lation of buildings and the diseconomies of scale in electric- 

ity generation and distribution which result in great energy 

wastage. Fourthly, the type of society which is thought to be 

the logical outcome of the hard energy path, particularly its 

nuclear electricity component, is a society of ever increasing 

social control and diminishing civil liberties in order to 

safeguard strategic centralized power supplies, nuclear waste 

and supplies against internal or external attacks. 
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Soft Energy Path Characteristics 

An alternative set of proposed responses to the energy 

'crisis', called the soft path, centre around the development 

of renewable sources of energy such as solar, wind and biomass. 

Taken together with conservation measures, matching of supply 

with end-use, introduction of cogeneration and central heating 

systems to use heat generated in high energy systems, a trans- 

ition from a fossil fuel to a renewable energy system is 

thought possible without having to resort to the use of nucl- 

ear energy. In the transition period from a predominantly pet- 

roleum based energy system to the renewable one, the solution 

proposed is the use of coal in less environmentally damaging 

ways such as in the 'fluidized bed system'. However, the soft 

path is not characterized simply by the nature of the energy 

resources it uses but also by decentralization and diversity 

according to resources associated with climatic and geographic 

conditions. The technical advantages attributed to the soft 

path are that since the renewable one is working on energy 

income rather than energy capital, it overcomes the problem 

of depletion of resources. Also the level of the technology 

would be less capital intensive but not less sophisticated 

than the nuclear-based one which would diminish the need for 

a society run by an elitist technocracy. At the social level, 

the principal advantage of the soft path that its proponents 

see is the decentralization effect of political, social and 

economic power. Commoner (1976: 150) sees in particular the 

possibility of solar power in reversing the concentration of 
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economic power in large power companies. Besides the decent- 

ralizing effects of small-scale renewable resource use, 

Lovins (1977: 99) underlines its military significance in that 

it makes a nation less vulnerable to attack on strategic power 

supplies because of their dispersal. 

Evaluation of the Soft Path Proposal in relation to Kenya 

Any evaluation of the respective merits of the so-called 

hard and soft energy paths must consider both the technical, 

economic and political dimensions of the question. To date 

the proposition of a soft path has been made principally in 

relation to the United States which is of considerable sign- 

ificance in that it is the country with the highest energy 

consumption per capita in the world and the leading country 

moving in the hard path direction. The proponents of the soft 

path make the valid point that the almost radical monopoly 

(in the sense used by Illich) established by centralized 

energy systems constricts consumer choice and the ability to 

imagine alternatives. -Jhus, for instance, to use the qualities 

of reliability, efficiency and cheapness to describe the cen- 

tralized electricity supply, which in most ways is the antith- 

esis of cheap, reliable and efficient other than by the use 

of enormous spinning reserve, back-up and monopoly over the 

market, surrounds the centralized system with a mythical aura. 

In such a situation, the reliability, efficiency and cheapness 

of alternative systems can easily be dismissed as unrealistic 
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alternatives. Therefore, the dominance of the present energy 

paradigm inhibits a positive evaluation of alternatives such 

as those presented by the soft path. 

The alternative of biogas in Kenya is a good illustration 

of this difficulty. The Beijer Report evaluates its possibil- 

ities as follows: 

'Biogas generation is not as easy as the simplicity of 

its equipment suggest. The temperature and chemical 

sensitivity of the methanogenic bacteria require 

careful management. Digesters must be fed daily with 

material of the proper liquidity, Ph, and carbon/ 

nitrogen ratio. A change in feedstock or some other 

biological shock may halt gas production for weeks. 

Gas production rates are strongly dependent upon 

temperature, virtually ceasing at temperatures below 

500C. Mechanical problems such as sludge and scum 

build up and corrosion induced gas leaks plague 

digesters. Two recent surveys in Kenya found that as 

a result of these problems very few ('- 25%) of the 

installed systems were actually producing usable gas. ' 

(19 8 2: 160) 

As against this evaluation, it may be objected that mechanical, 

fuel and running problems are part of every technology which 

have been overcome only by technical effort. In fact, given 

the low investment put into the development of biogas genera- 

tion and use, it could be said to be extraordinarily efficient, 
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cheap and reliable. However, the central point is that the 

application of criteria developed in association with cen- 

tralized large scale systems almost inevitably result in an 

unfavourable judgement on alternatives. 

According to the calculations of Lovins, the 8% of all 

United States energy that is used by industrial electric mot- 

ors, lighting and electronics could be reduced to 5% by care- 

ful 'technical fixes' and then this latter figure could be 

supplied from hydro-electric and cogeneration resources. As 

regards the 31% of total United States energy used for vehicle 

locomotion, Lovins suggests a mixture of technical fixes such 

as more efficient cars, the replacement of petroleum by etha- 

nol produced from biomass and changes in life-style by more 

mass transit. A detailed evaluation of the physical and tech- 

nical feasibility of these proposals is not within the scope 

of this work which is concerned with Kenyan futures. However, 

some reflections on the political economy of these options 

will help to put the prospects of a soft energy path for Kenya 

in perspective. 

The concerns of the proponents of the soft energy path 

and those of the energy industries and utilities are somewhat 

at variance. Considered as part of capital, the energy indust- 

ries have as their primary concern economic viability, that is, 

profitability, which in practice has led to expansion and ev- 

entual monopoly by a small number of companies. The soft energy 

path proponents, however, present as its merits the-labour in- 

tensity of energy conservation measures and the capital savings 

that they make by comparison with the capital outlays necessary 
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to increase most kinds of energy supply. Within the logic of 

capital accumulation, however, such measures would have a 

negative significance despite their capability to increase 

human welfare through employment. Also conservation measures 

through technical fixes or changes in life-style, switches to 

self-sufficient sources of energy such as solar, wind or bio- 

gas and growth in smaller-scale hydro-electric, wind-electric 

or solar-electric competitive supplies would not be in the 

interest of the major energy corporations which either monop- 

olize or oligopolize the market. To suggest that a reversal 

to a decentralized energy system which would be cheaper beca- 

use of greater competition is possibly correct but ignores 

the historical process and reasons for the growth of monopol- 

istic energy utilities and supplies. In the real world, this 

conflict of interests which a political-economic analysis 

highlights must be balanced with the technical and physical 

possibilities, This conflict is something which the proponents 

of the soft path bypass. 

Electrical Energy and the Soft Energy Path 

A consideration of the question of scale in regard to 

electricity is particularly important in regard to the type 

of development that will take place in Kenya. As an advocate 

of small-scale in electricity generation, Lovins (1977: 87) 

lists the following advantages: i) virtual elimination of 

the capital costs, operation and maintenance costs and losses 

of the distribution infrastructure; ii) elimination of direct 
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diseconomies of large scale such as increased need for spinn- 

ing reserve on electrical grids; iii) major reductions in in- 

direct diseconomies of scale that arise from the long lead 

time of large systems 
1 

and iv) scope for greatly reduced cap- 

ital cost by mass production of small scale electricity gener- 

ating plants. Lovins is speaking specifically about the dis- 

economies of electricity production in the United States, dis- 

economies which arise specifically because of increased cen- 

tralization. In addition to reversing the large scale tendency, 

he also suggests a reversing or inverting of the tariff policy 

so that large users'ý would pay more rather than-less than the 

small consumers because of the extra capital costs involved in 

supplying great quantities to meet their needs. However, once 

more these suggestions conflict with the logic of capital and 

the interests involved in running electric utilities in a mar- 

ket economy. Also, increasing the capital outlay per unit of 

production is not uneconomic if thereby the costs of product- 

ion are decreased and control over more of the market increa- 

sed. Therefore, the allegation that increased capitalization 

involves diseconomies is false within the logic of capital 

accumulation. 

The history of the development of the electric utility 

in the United Kingdom and elsewhere would also seem to con- 

tradict the assertions of Lovins. The earlier designs of elec- 

tricity generators - for lighting only- in the 1890's were 

very expensive compared with gas and affordable only by the 

very wealthy. Through the development of larger generating 

plants supplying not only lighting but also traction and 

Lead times refers to time necessary to construct a new gen- 
--atinry nlnnt- 
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industry, plants supplying light only were out-competed and 

the price of electricity made competitive with coal and gas. 

Although prices varied considerably in the, latter decades of 

the nineteenth century because of multiplicity of suppliers, 

on the basis of small samples it is estimated that the price 

per kWh fell from 9-10d in 1882 to 3.63d in 1912 in the United 

Kingdom (Hannah 1979: 42). Through combining supplies to ind- 

ustry, transport and lightingbetter load factors were achie- 

ved for generating stations and lower prices for the consumers. 

The capturing of the transport and industry market was achieved 

by charging tramways only one third the price charged for 

lighting and a similarly low tariff to industry (Ibid: 21). 

The rationale generally offered for this pricing system which 

still generally prevails wad, that because of day-time usage 

transport and industry improved the load factor and supply 

and service to those sectors was cheaper. It could be argued, 

of course, that lighting improves the load factor of the sup- 

ply to industry and transport and therefore should on that 

score deserve consideration for a lower tariff. The overriding 

consideration, however, was the expansion of the industry by 

competition with other sources of energy and the relative ec- 

onomic and political strength in bargaining of its different 

categories of customers. Between the two World Wars, expansion 

in the domestic sphere took the form of making it available 

to a larger number of households and increasing the number of 

uses to which electricity could be applied; between 1919 and 

1939 the percentage of the population in Britain using elec- 

tricity increased from 6 to 66% (Ibid: 186). Once more within 
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the domestic scene, tariffs were regulated in such a way as 

to induce customers to use more by having decremental scales. 

Thus, in Britain increase in scale generally led to decrease 

in price but equally it led to ever-expanding consumption -_ 

which was stimulated by the tariff system and other incentives. 

Apart from the economic factors surrounding the expansion 

process, one of the problems associated with electricity unl- 

ike other sources of, energy is the difficulty in storing it 

in any great quantity and therefore the necessity arises', of- 

expanding consumption especially at off-peak periods so as to 

achieve a smoother and higher load factor. The consequence of 

this situation has been, in the history of the development of 

the electricity industry, the promotion of the expansion of 

electricity use for a myriad of uses such as space-heating, 

water-heating and cooking in the domestic sphere where it is 

patently wasteful especially when generated from fossil fuels. 

Also in the domestic sphere there is a gross mis-matching be- 

tween energy quality of supply and the nature of demand, the 

latter being in the .1 to lkW range with supplies in the MW 

to GW range. 

With this expansionary process artificially stimulated, 

the vicious circle of increased large scale to meet increased 

demand assumes its own momentum in which whatever there was 

of an impulse to make electricity available to the general 

populace for basic uses is lost sight of and the rationale of 

large scale generation is taken for granted. The lesson of the 

historical development in industrial society of the electric 

utility, therefore, is that increased scale led to electricity 
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being cheaper and more widely available but at the same time 

it leads to a rather irrational and spendthrift use of natural 

resources. 

The Electric Utility in Kenya and the Possibilities of Small- 

scale Electricity Development 

The history of the electric utility in Kenya has its own 

specific characteristics which distinguish it from other cou- 

ntries. Some aspects of it have already been seen in Chapters 

6 and 7. Electricity generation in Kenya began with two inde- 

pendent generating-stations in Nairobi and Mombasa, the former 

from hydropower in Ruiru in 1907 and the latter from a thermal 

station in 1908. Both were designed primarily to provide light- 

ing and were private company undertakings. 

Already in 1922, international interests in the develop- 

ment of electrical power entered Kenya when George Balfour and 

Andrew Beatty took over the financial management and running 

of the two Kenyan stations and similar stations in Tanzania 

and Uganda under the name of East African Power and Lighting 

Co. Ltd. By this time Balfour-Beatty had already become prom- 

inent in the electricity industry in the United Kingdom. In 

1909 they had formed a partnership which undertook contracts 

for tramways, lighting and power projects and then they became 

a management company for a number of Midland electricity und- 

ertakings (Hannah 1979: 72). In 1922 they registered a new 

enterprise called Power Securities Corporation which raised 

capital to develop electric power and soon it became the 
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largest holding company in the supply industry in the United 

Kingdom (Ibid: 81). By the 1930's they were supplying about 

6% of all electricity sales in Britain. Subsidiaries of two 

of the largest American electrical companies, British Thomson- 

Houston (a subsidiary of General Electric of America) and 

British Westinghouse provided much of the capital required 

for their undertakings (Jones & Marriott 1970: 65). Thus, 

through a web of international connections, the developemeht 

of electric energy in Kenya was tied in with the leading power 

corporations of the world. 

Between the takeover and the 1950's, the Company had de- 

veloped a hydro-capacity-of 62.5 MW from small stations on the 

Tana River and had also installed several thermal stations in 

the principal towns of the then colony. In 1954, the hydro- 

station on the Nile at Owen Falls was commissioned with a cap- 

acity of 150MW (Amman 1969: 55). This was developed by the 

Uganda Electricity Board apparently with the hope of promoting 

heavy electricity-consuming industries such as cement, fertil- 

izers, iron and steel from magnetite and copper smelting. To 

step up demand over the short term, a capacity of 45 MW was 

sold in bulk to the Kenya Government. The Kenya Power Co. was 

set up from three equal shareholders: Power Securities Corpo- 

ration; East African Power and Lighting Co. Ltd. and the Ken- 

yan Government and its purpose was to purchase and deliver 

the electricity to Kenya. This development coincided with the 

initial stages of import substitution industries in Kenya and 

the two developments of power and industry mutually influenced 

each other. Ten years later in 1964, the development of a 
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capacity of 250 MW on the Tana River at the Seven Forks was 

undertaken to both meet and stimulate increasing demand. Again 

Power Securities Corporation and the Commonwealth Development 

Corporation in conjunction with EAP &L and the Kenya Govern- 

ment were equal shareholders in the Tana River Development 

Company which took charge of the development of the project. 

In the Kenyan context, questions of scale were not part 

of a competitive framework with other sources of energy or- 

with other companies but rather concerned expansion of the 

industry, stimulation of demand, the particular geographical 

factors influencing the harnessing of hydro-electricity in 

East Africa and above all the profitability of the industry 

for its shareholders. The development of the Tana River reso- 

urces in the 1960's and 1970's in the megawatt range has to 

be seen in this light. 

There are three principal river systems in Kenya: those 

which flow into the Indian Ocean principally the Tana and 

the Athi; those which flow in the Rift Valley and have no out- 

let to the sea and those which flow into Lake Victoria and ' 

through the Nile to the Mediterranean. The Tana River is the 

principal potential for hydro-electric development with an 

estimated potential of 1000 MW (Ibid: 54) of which 250 MW has 

already been developed in the 1960's and 1970's. As regards 

the Lake Victoria rivers, the Nzoia River at Broderick Falls 

is estimated to have a capacity of 5 MW, the Kapchura River 

at Nandi a 2.3 M11 capacity and a2 MW capacity on the Mara 

River near the Macalder Mines in South Nyanza (Ibid: 55). The 

way in which this capacity is developed can reinforce the 
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direction already established of centralization of industry 

and urbanization or alternatively it can be used to promote 

a more decentralized system of industrialization and rural 

improvement. 

The estimation of hydro-electric resources given above 

are in the megawatt to the gigawatt range in relation to which 

sources in the kilowatt to megawatt range are insignificant. 

However, from the point of view of rural development and adv- 

ancement, the harnessing of capacities in the latter range 

which abound in the more populated parts of the Central and 

Eastern provinces are anything but insignificant. Thus, alth- 

ough the possibilities for small-scale rural electrification 

are determined by the nature and distribution of the resourcest 

it is apparent that there is considerable potential. However, 

because of the scale developed by the EAP &L Co., smaller 

capacities more nearly matched to end-use power requirements 

are liable to be neglected as uneconomic and insignificant. 

A pre-condition for this kind of direction would be the de- 

monopolizing of the control of high power intensity companies 

and high power consuming industries over the entire modern 

sector. This transformation, however, is rendered even more 

difficult by the identification of the state apparatus with 

the centralized high-intensity form through having a control- 

ling share in the high energy companies. Also the economic 

power and the technical characteristics of the dominant high- 

intensity paradigm tend to render the lower intensity option 

unrealistic. 
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The Physical and Technical Potential of Wind, Solar and Biomass 

Energy in Kenya 

The actual level of development of these sources of energy 

at the present moment has already been seen to be very small 

compared with other sources of commercial and non-commercial 

energy. Also it was seen that the socio-economic parameters 

of the use of these sources was such that it was limited to 

large-scale farmers and commercial enterprises in the rural 

areas and middle to high class housing and hotels in the urban 

areas. 

The development of wind energy on a large scale is most 

likely to be in the sphere of electricity generation. Lovins 

(1977: 121) quotes a number of wind energy generator projects 

either already in operation or planned providing capacity from 

about 200kW to 5 MW at capital costs which are very favourable 

compared with those of large thermal stations. The absence of 

fuel cost for the running of such generators and the avoidance 

of great losses in transmission make it particularly suitable 

as a decentralized form of energy supply for rural development. 

In addition, its versatility for water pumping and the devel- 

opment of rural industries make it even more attractive. Given 

the fairly large hydro-capacity as yet undeveloped, wind gen- 

erating units of comparable size are likely to be developed 

only if they can compete with hydro-power in terms of capital 

and distribution costs. However, from the point of view of cap- 

ital costs, running expenses and avoidance of expensive dist- 

ribution networks, wind energy is an attractive option for 
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any policy of rural development. 

A limiting factor on the technical possibilities of dev- 

eloping windpower in Kenya is its availability in different 

regions. The UUDP/World Bank Report (1982: 26) on energy opt- 

ions in Kenya quotes one study which reported that only a small 

area around Eldoret and a band from Malindi to Lamu stretching 

across country to Lake Rudolf as favourable for the develop- 

ment of windpower 
2. The criterion used for this conclusion 

was the magnitude of the wind velocity and its seasonal vari- 

ations. However, another study presently being carried out 

jointly by the Ministry of Energy and the Meteorological 

Department suggests that windpower is equally good in other 

areas (Ibid). It is clear, therefore, that at this stage the 

potential of wind energy has only begun to be investigated 

and that present estimates are much smaller than the real po- 

tential. Also the general point already made that the present 

energy paradigms apply criteria which they alone can fulfilholds 

and consequently the potential of alternatives tends to be 

understated. 

resource regarding which there can be no doubts about 

its abundant availability is solar energy. The average annual 

insolation for the country is estimated to be approximately 

5.5 kWh/M2 /day (UNDP/World Bank 1982: 26) The variations with- 

in this average are considerable principally because of the 

variation in cloud cover with geographical location. An inten- 

sification of the development of the pattern of harnessing 

solar energy with flat-plate collectors for water heating, 

2. The study was an M. Sc Thesis at the University of Nairobi 

entitled' A study of Wind Power Availability in Kenya'by CliPeta G-13 
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already referred to, in the commercial and high-class housing 

sectors is likely to develop further and can thus diminish the 

demand on electricity for this purpose. However, this does re- 

present a conflict for the electricity industry in so far as 

its policy is to expand demand so that it more nearly approx- 

imates to its installed capacity. In industry, with the energy 

input becoming a large percentage of factor cost of production, 

a greater awareness of energy conservation and the appearance 

of professional energy conservation agencies a more widespread 

use of solar heat for low temperature process heat and other 

low temperature heating services is likely. The extent, how- 

ever, to which solar energy can displace the sources that at 

present supply process heat for industry is largely a factor 

of competitive costs, not a question of energy choice. 

Because of the geographical features of Kenya situated 

on the equator and with the most populated areas on a highland 

plateau, space heating and cooling is only of marginal import- 

ance and even the need for domestic hot water is very limited. 

Consequently, a range of uses which consumes large amounts of 

energy in more temperate climates has no comparable parallel. 

Undoubtedly the 'need' for hot water for domestic use is likely 

to spread from the commercial and higher middle-class housing 

to other areas but from the point of view of a development 

priority it does not rate highly. 

The harnessing of solar energy through technical devices 

to produce heat is, therefore, primarily an industrial require- 

ment. For-the harnessing of solar energy to other functions, 

however, such as water pumping, running of machinery and pro- 
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viding lighting, the use of photo-voltaic cell technology is 

the only means that has as yet been innovated. Unfortunately, 

however, this is the most sophisticated and the most expensive 

area of solar technology which has made its adoption as yet 

rather limited. Considerable advances have nevertheless been 

made in developing this area partly because of the energy up- 

heavals of the 1970's and the desire for leading developed 

countries to be less dependent on foreign sources of fuel.. 

Lovins, (1977: 143) maintains that progress in many of the de- 

veloped countries is taking place in this sphere at a fast 

pace which is liable to make it commercially competitive with 

centralized supplies of electricity. Such technical develop- 

ment would also enable a closer matching of end use power de- 

mand and supply unlike the case of the centralized hydro-elec- 

tric supplies. Commoner (1976: 150) points to the decentralizing 

effects such developments could have for the industrialized 

countries while for the developing countries this could be 

used as a means to stem the growth of centralization which is 

prefigured by the projected development of large centralized 

hydro-electric plants in Kenya. However, as we shall see later 

the technical possibilities for decentralization have to be 

seen in conjunction with centralizing political and economic 

forces to assess the possibilities and direction of change. 

From the point of view of essential needs of the rural 

population, especially because of the increasing demand on 

woodfuel supplies, the technical possibilities for the use 

of solar energy for the domestic function of cooking is of 

great importance. In African countries many models, principally 
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of the parabolic reflector type, have been developed and exp- 

eriments on their technical performance and socio-cultural 

acceptability have been carried out. The only systematic test 

ing of a fairly large number of solar cookers from the point 

of view of their performance and acceptability in the domestic 

situation in Africa is one done in Upper Volta between 1978 

and 1980. In this experiment, 200 parabolic reflectors were 

distributed among women by the Service of Education and Part- 

icipation of Women in Development with aid from Danchurchaid. 

Two years after initiation to solar cooking a survey among 91 

of the women yielded the following results: i) a small fraction 

had learnt to use, the cookers on a regular basis but a much 

higher percentage, in some cases as high as 40%, used them on 

an irregular basis of something like once a week. ii) Even the 

most successful users were cooking only breakfast and some 

other isolated meal in the solar cooker and they found it 

unsuitable for the main dishes. iii) Cookers are slow and too 

small for large families; cooking under the sun is very in- 

convenient and the impossibility of storing heat for the 

evening is a serious shortcoming. iv) There is possible danger 

to eyes because of strong reflection; difficult maintenance 

and space for convenient storage is not always available. 

v) They represented a saving of fuelwood. ( FRIDA1981 : 57). 

Thus there are a considerable number of technical and 

socio-cultural problems which still confront the harnessing 

of solar energy to one of the basic functions of an African 

household. In addition, there are the economic problems con- 

sidered in earlier chapters which pose serious obstacles io 
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the adoption of any new technical device even if it were 

acceptable from the technical and cultural points of view. 

This was illustrated dramatically by the small number of 

households, amounting to 6%, in Kaumoni sub-location which 

could afford a paraffin stove for cooking. 

The development of biofuels has considerable prospects 

for low level energy use in both the domestic and transport 

sectors. Lovins (1977: 44) maintains that for the United 

States the whole of transport needs could be met by organic 

conversion of agricultural, urban and forestry wastes to meth- 

anol by means of a conversion industry of ten to fourteen times 

the size of the brewing industry. Even though these claims may 

be exaggerated, they do underline the energy alternatives to 

fossil fuels that do exist. 

The experience of Kenya so far, however, in replacing 

petroleum by biofuels does not augur well for the proposition 

of Lovins for the United States. There are two ethanol pro- 

duction factories under construction and a third contemplated 

which it is hoped in full capacity production will enable 

gasohol with a 20/80 alcohol/petroleum content to replace 

petroleum. Two of the plants are joint ventures of the Govern- 

ment through the Agricultural Development Corporation and the 

industrial and Commercial Development Corporation and private 

industrialists Madhavani and Mehta. one of the factories, the 

Kenya Chemical and Food Corporation, which has an acetic acid 

and yeast unit in addition, is estimated to produce 20 million 

litres of ethanol per year and to have had United States $ 28 

million invested in its construction. When in production, how- 
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ever, the ethanol is estimated to cost $1.38 per gallon with 

petroleum at border price of approximately $1 per gallon (UNDP/ 

World Bank 1982: 31). The second factory situated near the 

sugar factory in Muhoroni is estimated to cost United States 

$ 32.5 million and to produce 18 million litres per annum at 

a production cost of $0.93 which makes it just competitive 

with imported petroleum. These production costs, however, do 

not include the investment cost in the plant and consequently 

provide an unreal picture of the true costs of production. 

When one further takes into consideration that the energy con- 

tent of ethanol is only approximately half that of petroleum, 

the economic unviability of the project seems to assume massive 

proportions. If these plants ever come on line and recent off- 

icial Government statements indicate they will soon (Weekly 

Review llth March 1983 p. 21) then they will have to be subsi- 

ized highly by Government taxation. With the 1983 drop of 15% 

in the price of petroleum, the viability of the ethanol project 

is made still more precarious. The Beijer Report (1982: 171) 

gives yet higher estimates of investment costs and costs of 

production and comes to the conclusion that the Government has 

the option of writing off the whole cost of $90 million (its 

estimate) or subsidising it with $8 million per annum for the 

foreseeable future. Other estimates give a still more pessim- 

istic view and attribute its failure to various forms of cor- 
3 

ruption . However, this case is best understood as an illust- 

ration of industrialization under monopolistic conditions in 

which the highcosts-of 'protection are passed on to the people 

3. The authors of Independent Kenya staUd that the ethanol pro- 

ject cost KShs 1,000 million or $125 million, a figure they 

maintain to be ten times the original estimate. 
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through taxation. Also it has to be taken into account that 

according to the technical learning curve, the costs of first 

ventures in a new field are generally very high but subsequent 

ones are likely to be very much less. 

For the rural sector, both at the individual homestead 

level and for small villages and markets, the generation of 

methane gas from animal and vegetable waste has considerable 

technical possibilities as the cases of China and India illu- 

strate. of all the non-conventional sources it would be the 

most versatile, the easiest to work and the cheapest to cons- 

truct. The many technical problems, already mentioned, concer- 

ned with the generation, distribution and use of methane gas 

are slight when compared with those in other fields. Also the 

reliability of the system of supply is subject to vast impro- 

vement at capital costs very modest compared with those inves- 

ted in perfecting reliability in other sources of energy or in 

producing ethanol on a grand scale. Taking the Beijer Report 

figure for'investment in the ethanol industry, if invested in 

methane gas production it would be sufficient to purchase 

something in the region of 200,000 to 250,000 biogas digesters 

at current prices. 

The limits to the supply of feedstock presents the devel- 

opment of methane plants beyond a certain point physically im- 

possible while the distribution of livestock among the popul- 

ation presents'even further restrictions on its development. 

According to the Ministry of Agriculture the livestock popul- 

ation in Kenya in 1978 amounted to 16.7 million cattle and 15 

million sheep and goats with lesser numbers of camels, donkeys, 
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pigs and poultry (UNDP/World Bank 1982: 34). This presents no 

immediate problem to the development of biogas although if the 

technology were to be adopted widely it would pose an upper 

limit. The distribution of livestock, however, as the results 

of the Kaumoni survey showed offers a more serious obstacle. 

As seen in Table 5: 1, the distribution of livestock was 

extremely uneven and suggests that the more affluent house- 

holds would be in the best position to turn to the use of bio- 

gas. However, if two cows are sufficient to provide the nec- 

essary feedstock for a digester producing 0.75 M2 of gas per 

day, there is the possibility of the development of a biogas 

plant of those dimensions even for those with a-very limited 

number of livestock. 

The Political-Economic Context of Wind, Solar and Biofuel 

Energy Sources 

From a technical point of view, it is clear that even 

in countries with a wasteful and high-intensive pattern of - 

energy use there are considerable possibilities for a switch 

to renewable resources. The transition, however, from a fossil 

fuel and highly centralized electricity utility, which will 

be eventually powered by nuclear fuel, to a sustainable renew- 

able pattern is not primarily a technical problem. In fact, 

were fossil fuels to become depleted and the environmental 

costs incurred by the use of nuclear fuels too great, the ene- 

rgy companies would in all likelihood become the leaders in 

the harnessing of wind, solar and biofuels. Indications of 
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this possible scenario are the interest of Lockhead in wind- 

mills and Motorola and the oil companies in solar energy. Thus, 

the centralized form of energy provision can take many techn- 

ical shapes such as the mass production of power alcohol or 

refined petroleum products and the central provision of elec- 

tricity from either wind, solar, water or nuclear power. 

The development of renewable sources of energy in a dec- 

entralized way conflicts with the interests of the ma3or ind- 

ustrial and energy corporations. Also the economic resources 

available for this kind of development are obviously more 

limited. Therefore, contrary to what many of the proponents 

of the soft energy path believe, the development of renewable 

energies in a decentralized fashion is not likely to be furth- 

ered by them or have their support. However, recognising the 

economic, political and technical limits to the development 

of decentralized renewable resources, its promotion is an im- 

portant element in the struggle against the type of society 

that the hard energy path augurs. 

In regard to the possibilities of the widespread adoption 

of decentralized wind, solar and biomass resources in Kenya, 

there are also formidable economic and political obstacles 

which arise principally from the distribution of wealth. 

The economic and political structures inaugurated with 

the colonial epoch have produced a situation where the vast 

majority are either in wage labour or searching for wage lab- 

our and the surplus produce is being appropriated by internat- 

ional capital and local minority. The redistributive structure 

which would enable individuals and communities to develop non- 
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conventional sources of energy does not exist, the political 

limitations to associations that would favour cooperative de- 

velopment are great and individual household resources are 

largely absorbed in survival. In this situation, the central 

problem is not a lack of appropriate technical possibilities 

for improving life-style and production but rather the lack 

of appropriate political and economic structures. 

With the present structures, in the short termwind and 

solar power are likely to be adopted more widely in industry, 

commerce and large scale farming resulting in greater effici- 

ency and energy conservation. There are, however, some possi- 

bilities among the masses of the rural population which should 

not be underestimated. one of these is the efforts of approp- 

riate technology ventures which attempt to develop and diffuse 

technologies for the use of alternative sources of energy. 

Also, there are an increasing number of commercial firms spec- 

ializing in alternative energy technologies which could help 

to weaken the centralizing effects of the conventional energy 

interests. The establishment of the actual potential and role 

of alternative sources, -a task which is only in its initial 

stages - is also an important contribution given the power of 

the dominant paradigm. However, it has to be recognised that 

technical fixes, which leave untouched the political and econ- 

omic relations, will not of themselves solve the problem of 

polarization or poverty. Nevertheless technical fixes may help 

to move the balance in the direction which would initiate and 

facilitate the forming of new political and economic relations. 



397 

Future Roles for Woodfuel Energy in Kenya 

In regard to woodfuel, there are two principal categories 

of technical solutions proposed for ensuring that global supply 

be adequate to meet the demand and to enable this form of en- 

ergy to continue to make the contribution to the Kenyan econ- 

omy that it has made hitherto. These solutions are: i) conser- 

vation methods in conversion and use and ii) increase in the 

woodfuel resources through reforestation and afforestation. 

Results have already been achieved in the technical imp- 

rovement of charcoal burners which show a 50% improvement in 

the performance of the 'traditional' Kenyan charcoal stove ' 

(cf. Appendix 7) and efforts are under way to have them prod- 

uced commercially. In particular, Clayworks Ltd., a brick and 

tile producing factory has been studying the possibility of 

mass producing an adaptation of the Thai bucket type of stove 
4 to Kenyan conditions A plethora of models of stoves which 

promise a considerable improvement on the performance of the 

three-stone open fire have also been developed by the many 

appropriate technology institutes spread throughout the Third 

World. Their diffusion, however, among the population as seen 

from the survey of Kaumoni, has been extremely slow, a factor 

which has not been addressed by the appropriate technology 

groups. One of the principal factors associated with slow 

diffusion, which the Kaumoni study clearly revealed, is the 

low effective demand which in its turn is associated with the 

poverty of the majority of households. Because of the slowness 

of diffusion, the effects of conservation efforts such as the 

4. Clayworks sent one of its staff to Thailand to study the use 

of the Thai stove in 1982/83 ('Boiling Point' March 1983) 
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introduction of more efficient stoves on woodfuel resources 

will be greatly impeded. 

The second major area of conservation possibilities is 

the production of charcoal particularly in the conversion 

from wood to charcoal. The operation of a traditional earthen 

kiln demands nothing more than an axe to fell the trees but is 

rather inefficient, the energy content of charcoal amounting 

to approximately 20% of the energy content of the wood from 

which it was produced. While most of the charcoal in Kenya is 

presently produced in earthen kilns, there are two other kinds 

of kiln in use in the wattle industry and the Government for- 

estry department. They are the Mark V portable metal kiln and 

the Missouri stationary masonry kiln, the former costing about 

KShs 23,500 producing 50 tonnes per annum. at an efficiency 20 

50% higher than that of earthen kilns while the latter costs 

KShs 94,000 at an estimated efficiency of 2.5 times that of 

the earthen kiln and produces 300,000 tonnes per annum (Beijer 

Report 1982: 162). At a still higher level of performance not 

yet introduced into Kenya is the Lambiotte steel retort which 

has a reported efficiency of more than three times that of 

the earthen kiln and produces 9,000 tonnes per annum. and costs 

KShs 10.5 million (Ibid). However, all these more modern tech- 

nologies are clearly away beyond the range of at least 95% of 

the present producers of charcoal. Therefore, the hopes of con- 

servation through these technical means of charcoal production 

are rather limited given the economic circumstances of most of 

the present producers. 

In the interests of having a sustained supply of charcoal, 

a rationalization and capitalization of the conversion process 
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is a likely development. The UNDP/World Bank Report recommends 

such a development (1982: 64). In its analysis, it asserts 

that 'the most promising option for reducing the demand for 

wood is to commercialize the production of charcoal, thereby 

improving converpion inefficiency'. The Beijer Report sees the 

commercil-izatibn of charcoal moving in conjunction with 'dense 

plantation type wood cultivation', in other words as part of 

an integrated afforestation-reforestation-conversion programme. 

It also foresees some of the social and economic consequences 

of the centralization of charcoal production as follows: 

'The use of a more efficient kiln in the charcoal con- 

version process will necessitate that charcoal be produced on 

an organized, more centralized manner which contrasts sharply 

to its current methods of production. However, this will create 

an unemployment problem for those rural Kenyans currently in- 

volved in the charcoal trade, many of whom are reliant upon 

charcoal earnings as the primary source of off-farm income. 

These workers would have to be considered as being among the 

poor segment of the rural sector. The rationalization of char- 

coal production will doubtless contribute to the further impov- 

erishment of this group. Consideration should be given to making 

a conserted effort to employ these individuals whenever possible 

in charcoal related activities' (164). This likely scenario 

would mark the move of a great part of what was the informal 

energy sector to the commercial formal sector. Its economic 

consequences, as the Beijer Report rightly points out, will 

be a further centralization and a polarization of society which 

a recommendation on the reabsorption of displaced informal 
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workers does nothing to alleviate. Needless to say, this pro- 

cess raises the problem of how effective demand can exist for 

more and more commodities as they are commercialized. Bottle- 

necks in the turnover of capital are inevitable in this area 

but if the system is to survive through the struggle between 

an increasingly proletarianized population and the economic 

centres of control, concessions to increase demand will have 

to be granted. 

The solution of the charcoal dimension of the woodfuel 

energy problem through a process of rationalization and modern- 

ization does not, however, make any demand for a redistribution. 

On the contrary, as a centralizing process its use of resources 

on a strictly 'commercial' basis would not demand that any 

public money be invested in providing communal woodlots or 

afforestation and reforestation programmes. In this context, 

the contribution of the appropriate technology projects in the 

development of the informal sector can be seen as doing some 

of the groundwork in preparing new areas which can be approp- 

riated by the formal sector when the market is sufficiently 

developed such as to warrant large-scale production investment. 

The case of production of stoves seems to have already come to 

this stage and the production of charcoal briquettes from coffee 

husks by the coffee industry is perhaps a pioneer in the cen- 

tralization process. 

The other dimension of the fuelwood energy question is 

the non-charcoal component used principally by the rural com- 

munity. The commercialization of wood stoves and of fuelwood 

seems to be a more remote possibility than that of charcoal. 
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However, as the Kaumoni survey results suggest, the stratific- 

ation of the society and the change in energy pattern with 

economic stratum is moving in a direction where the predomin- 

ant users of fuelwood may have to purchase it from the-more 

affluent peasants who, while having ample wood-stock, have 

turned themselves to the use of alternative fuels. Redistrib- 

ution efforts such as communal woodlots and subsidized more 

efficient stoves, however, are also possibilities probably 

forming part of international aid programmes to ease the sit- 

uation of the poorer strata and to avert social collapse. The 

integrated development programmes such as the Machakos Integ- 

rated Development Programme in its component on afforestation 

are a first move in that direction. 

The alternative to the commercializing and centralizing 

process of charcoal production such as efforts to help the 

present producers to sustain their supply by loans and grants 

for improved kilns and planting programmes have not been rec- 

ommended as solutions to the impending woodfuel energy crisis 

by aid and development organizations. If, however, more ambit- 

ious programmes such as the development of decentralized non- 

conventional sources of energy is ever to be realizable, then 

the present areas of decentralization have to be augmented not 

diminished. It is clear also that one cannot isolate one part- 

icular area of economic activity such as the woodfuel energy 

sector from the overall direction of the economy. In Kenya, 

this direction at present is unequivocally towards centraliz- 

ation of all resources and control over these resources with 

administered solutions to the problems that the centralization 
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gives rise to. Therefore, the woodfuel energy sector must be 

seen as but one sector among many in the political economy 

which is influenced by the other sectors but in its turn can 

influence the other sectors either as a countervailing or re- 

inforcing element. 

Conclusion 

The energy crisis in Kenya is in many respects similar 

to a famine in the midst of plenty. There is an abundance of 

electricity that could be generated in projects of varying 

capacity and intensity to meet the needs of much of the popu- 

lation. There are also abundant sources of solar energy and 

somewhat less of wind and biofuel available and the technology 

with which they can be tapped is already developed in many 

cases. In this chapter, we have shown that the tendency is t6 

downgrade their potential because of the power of the dominant 

paradigm over energy choices. Consequently, the allocation of 

financial resources to develop the fairly large and centralized 

hydro-electric, geothermal and ethanol resources in preference 

to more decentralized wind, solar and biofuel or smaller hydro- 

electric projects is the main priority. This kind of allocation 

is procured largely by the influence of powerful financial and 

industrial interests. 

In the allocation of energy supplies, the great majority 

of both urban and rural households are dependent on the simp- 

lest to produce and use, namely woodfuel. The imminent crisis 

in that sector arises principally from the rapid growth of an 
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urban population still heavily dependent upon this cheapest 

source of energy. Measures to ensure the supply through a 

series of technical fixes, that are currently envisaged and 

recommended, will help to avert an ecological crisis. However, 

it can be argued that such measures would ease the social 

pressure that could otherwise be exerted to bring about a 

radical redistribution of energy and other social benefits. 

Equally well and herein lies the strength of the Beijer Report, 

these measures might be used as a tactic to strengthen the 

position of the rural population and heighten their demands 

for changes in other areas. It is clear, however, that avert- 

ing a woodfuel energy crisis without making or leading to 

demands on the political-economic structure will only enable 

it to continue to function against the interests of the mar- 

ginalized sectors of the population (cf. Appendix 8(. 
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CONCLUSION 

For the whole of Kaumoni sub-location, the energy pat- 

tern is such that approximately 98% of domestic energy needs 

are supplied by woodfuel while 2% is supplied by paraffin. In 

terms of the demand on woodfuel, the mass required amounts to 

roughly 0.8 t6nne per capita or 5.4 tonnes per household per 

annum. The ability of a household to meet this demand from 

sustainable yields depends principally on the size of one's 

land holdings, since commonages are quickly becoming a pheno- 

menon of the past. It cannot be concluded, however, that the 

demand on tree cover is equal to the masses given above, since 

woodfuel comprises a wide variety of materials from high qua- 

lity charcoal to twigs, shrubs, hedge and boundary material 

and agricultural waste. The use of these latter materials, - 

which was widespread in this area, indicate a certain scarcity 

of good quality woods. 

An examination of the economic structure of this rural 

community showed a whole spectrum of wealth levels ranging 

from-landlessness to the possession of farms with acreage of 

the order of fifty acres. An investigation of the relation-_ 

ship between economic status and energy use showed a distinct 

correlation between them; the greater the wealth, the higher 

the level of use of paraffin and charcoal and the lower the 

use of fuelwood. Thus, the paradox of the rural energy pat- 

tern: the greater the resource of woodfuel possessed, the 

lower the dependence upon this source. The implication of 

this finding is that a woodfuel crisis in the rural areas will 
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undoubtedly be experienced in different degrees depending upon 

one's land resources. The evidence suggests, therefore, that 

landlessness and woodfuel shortages are closely interrelated 

and that the latter may only be a symptom of the slide towards 

proletarian status. 

Despite the switch to rather elementary materials for 

use as fuelwood in the rural areas, an equivalent of roughly 

20% by weight of total woodfuel consumption in the Kaumoni 

area is exported to the urban areas in the form of charcoal. 

Further, charcoal production demands the use of the best qua- 

lity wood available. The principal reason for this anomaly of 

the export of the best wood products was found to be in the 

economic condition of the rural and urban masses. The condit- 

ion of the urban workers is such that electricity, gas and 

even paraffin are within the economic range of only a minority 

of them. Therefore, the great majority are constrained to rely 

on either fuelwood or charcoal to meet their domestic energy 

needs. Because of the unequal and deteriorating rural-urban 

terms of trade, the charcoal transaction represents a transfer 

of surplus from the rural to the urban sector and thus widens 

further the sectoral gap. 

The explanation and origin of the woodfuel situation has 

deep historical roots. For several hundred years, culminating 

in the nineteenth century, the societies of the interior of 

East Africa had suffered dislocation in many forms, especially 

through slavery. This rendered them easy prey to the coloniz- 

ing forces at the end of the nineteenth century. By way of 

conjecture, however, it may be said that even if these 
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societies were more developed technically at the time of the 

I colonial encounter, their fate may have been no better as the 

cases of South America and Asian societies attest. During the 

colonial period, from 1895 to 1963, the land resources of the 

AkambA were reduced by the appropriation of 22% of the high 

potential land for settler farming and grazing. The remaining 

resources were overworked to meet tax and other demands and 

the population increase necessitated sub-division to smaller 

and smaller holdings. Together with a range of other economic 

and political measures, introduced in this period, a massive 

transferral of resources to international capital and settler 

farmers took place reducing the majority of Kamba society to 

pauperdom. Much of the present energy situation is attributable 

to these developments. 

The post-colonial period of history (after 1963) left 

most of the colonial economic and political structures intact. 

it also brought, however, an acceleration of industrialization 

which has been dominated by international capital. on the one 

hand, this produced an urban structure, already referred to, 

which made the masses heavily dependent upon charcoal from 

the rural areas. on the other hand, it produced a form of in- 

dustrialization that is highly centralized and capital inten- 

sive. Consequently, it lays claim to almost all the commercial 

energy that Kenya can afford. In addition, the structure of 

industry is at best stultified because of poor backward and 

forward linkages and thus inhibits any spread-out effect that 

industry could have. Thus, the post-colonial period aggravated 

the dependence on woodfuel energy and so made the ecological 
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balance between supply and demand more difficult to sustain. 

In conclusion, then, the woodfuel energy pattern of - 

Kaumoni is part of an economic pattern. This economic pattern 

is characterized by great disparities in the possession of 

land, livestock and other resources and by an industrial- 

urban structure which further accentuates the disparities. 

This would seem to suggest that the basic problem is economic 

and that the resolution of the rural energy problem is a 

question of political economy. However, focussing attention 

on the energy problem and its amelioration may be an approp- 

riate place to begin improving the, socio-economic conditions 

as long as it is realized that poverty of energy may be only 

symptomatic of a wider malaise. 
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APPENDIX 1 

INTERIOR OF KENYA UNTIL BEGINNING OF COLONIAL PERIOD 

Although the effects of events at the coastal regions 

of East Africa on the interior have been frequently alluded 

to in Chapter 1, a more comprehensive treatment is necess- 

ary in order to understand the dynamic of the society. Our 

knowledge of developments in the interior of Kenya as of 

the rest of Africa is very fragmentary. In addition, most 

of the records of events and circumstances are highly bia- 

sed since they were written by people who, imbued with the 

"discoverer" ideology, did not acknowledge that the peoples 

and societies they moved among had a history and a cultural 

inheritance. An added dimension of bias in renderings of 

African history by Europeans is the place given to the, wri- 

tten word and the scientific and 'factual' character attrib- 

uted to it against oral tradition. Because of the effect of 

literacy on a society's memory, a literate society has a 

tendency to ascribe to oral societies the same poverty of 

memory. Modern African writers and historians educated in 

'literacy' are no less handicapped in this matter than 

Europeans when approaching the history of Africa. These 

are some of the limitations one faces approaching the his- 

tory of the interior of Africa and which prompt a critical 
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attitude to purported histories. 

The organization of ethnic groups in East Africa and 

the exercise of authority within them, illustrates some of 

the difficulties. The nineteenth century explorers and 

missionaries found the different 'tribes' to be run by 

'chiefs'. Lugard, for example, in his diaries (Volume one) 

edited by Perham (1959: 158 & 161) liberally refers to 

chiefs among the Wakamba people. The early ordinances in 

the East African Protectorate such as the Village Headmen 

ordinance of 1902 were based on the presumption that 'chiefs' 

held authority within the 'tribe'. It was only much later 

that the colonial government realised the faux pas they 

made with chiefs and tried to capitalize on the-traditional 

rule by Councils with the Local Native Council and Native 

Tribunal Rules of 1911. Leys (1924: 37) a critical obser- 

ver of the colonial regime sums up the situation rather 

accurately in saying 'early explorers often found chiefs 

because they expected to find them, and because Africans 

were as ready as other people to accept deference and 

gifts they had no right to. ' 

It eventually became clear that the peoples of the 

interior of Kenya with one exception, the Wanga (Luhyia) 

among the Kavirondu Bantu, had no chiefs or kings or cen- 

tralized power. In times of crisis such as war or famine, 

the Masai and Nandi united around the figure of a laibon 



410 

or orkoiyot for leadership but this was not a permanent 

institution of power and authority. Really the laibon 

was a medicine man or prophet. In the struggle of the 

Nandi against the establishment of a British colony, the 

orkoiyot was their leader and on his murder in 1905 their 

resistance collapsed (Low 1965: 29). Most of the Eastern 

Bantu (Kikuyu, Meru, Embu, Kamba, Taita) were very loos- 

ely knit. peoples scarcely conscious of a wide ethnic unity 

and governed by Councils of Elders. Elspeth Huxley, the 

biographer of Lord Delamere, thus describes their societal 

organization: 

'The highland peoples had not reached the stage 

of coherence when they acknowledged a tribal 

chief. I ( 19 3 5: 73) 

Behind Huxley's evaluation is an evolutionary concept of 

human societies in which recognition of authority vested 

in one person was a sign of progress. By contrast Leys 

(1924: 38) associates the emergence of kings or chiefs or 

tyrants with the institution of slavery and war and con- 

sequently a regression to a more primitive form of org- 

anization. Coquery-Vidrovitch (1976: 105) gives many 

instances in East and West Africa of the association 

between slavery and war and the rise of kingdoms and 
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chiefdoms.,, -Th-eý-evidenr, e, --soems to-suggest at the very least, -- 

a remarkable growth in strength and number of kingdoms with 

slavery among the peoples involved in the trade. It is also 

probable that the leaders of these kingdoms such as Dahomey, 

Buganda, Ashanti and Ankole came originally from medicine 

or priestly functions. 

The Peoples of Kenya 

The designations of the peoples who inhabited Kenya 

at the time of the arrival of the European explorers is 

often prejudiced by presumptions and cultural interpret- 

ations, Huntingford (1963: 66) who had written much on the 

peoples of East Africa states that 'the tribe as we find 

it in East Africa can be defined with precision it is 

a group united by a common name"in which the members take 

a pride, by a common language, by a common territory, and 

by a feeling that all who do not share this name are out- 

siders, enemies in fact. ' He explains the lack of a word 

for tribe in their language by saying the word to define 

it is unnecessary: 'we' are the 'tribe', all other people 

are not of us. He seems to use the Western definition of 

a nation state to define a reality that is quite different 

and it would seem that as in the case of chiefs, tribes and 

states were found because they were expected to be found. 
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In the process of colonization, the creation of tribes 

with distinctive features and differences for whom 'all 

who do not share this name are outsiders, enemies in fact' 

was very valuable as a control mechanism in preventing 

inter-tribal bonds. Linguistic unity. within a wide geograph- 

ical area such as France or Spain is a contrived unity as 

Illich (1981: 51) has pointed out oriijinating from theý 

time of Phillip II and used to forge national unity. 

Africa had had no such experience of large political and 

linguistic unities and the likelihood is that as people 

spread out over a geographical area the political and 

linguistic bonds weakened. Among the Wakamba for instance 

it is only in their struggles with the Galla and the Masai 

that neighbouring 'ivalol or groups of villages joined to- 

gether and even then the uni"on) -was temporary and only of 

warriors. 

For distinguishing between the different ethnic groups 

in Kenya two different methods are employed: linguistics and 

physical characteristics. The characteristics used in the 

latter are colour, length of head, nose width and amount of 

sickle-shaped blood cells. For head shape a distinction 

is made between long heads or dilichocephalic, for medium 

mesocephalic and for short brachycephalic and for noses 

broad - platyrrhine, medium - mesorrhine and thin - 

leptorrhine ( Huntingford 1963: 60 ). 
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Sickle shaped red blood cells are considered normal in negroes 

and their occurrence in other races is considered as an index 

of their relationship with negroes. The hardly disguised racial 

prejudice of such theories render the ethnic distinctions they 

arrive at highly suspicious. The distinctive or 'pure' negro 

type 'with the prognathism, bridgeless nose and thick and 

everted lips (Ibid: 64) is more or less admitted to be an in- 

vention when Huntingford asserts that 'it nowhere exists in 

East Africa in its purity but has left its mark on the peoples 

of East Africa to a greater and lesser extent. ' On the basis of 

this highly dubious theory the present inhabitants of Kenya are 

classified as follows: 

1) Hamites - Galla, Somalis, Rendille -a mixture of Caucasoid 

and negroid. * 

2), Nilotes - Luo 

3)'8antu - Kikuyu, Meru, Embu, Kamba, Luhyia, Gusii, -Taita, 

Taveta, and Miji Kenaid. -a mixture of Bushman, 

Hamite and Negro. 

4) Nilo-Hamites: - Masai, Teso, Tukano, and Nandi - an admixture 

of Nile Valley peoples and Hamites. 

5) Symbiotic Hunters - Dorobo -a mixture of Bushman and 

Nilo-Hamites. 

6) Coastal people - Swahili -a mixture of Bantu and Arab. 

Greenberg (1955: 51-55) approaches the distinction of ethnic 
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groupings on the basis of linguistic analysis and tries to 

remove the racialist and ideological interpretation of 

Huntingford and the 'physical characteristic' school. He 

replaces the designation Hamite by Cushite and the Nilo- 

Hamites by the Plains Nilotes. Basically, he divides African 

languages into four main families, all of which are represented 

in East Africa and between which he maintains no relationships 

can be traced. These families are the Bantu, Nilotic (with 

sub-divisions of Plains, Highlands and River Lake groups), 

Cushitic and Khoisan. This division introduces nothing that is 

fundamentally new to Huntingford's groupings except the basis 

of distinction between them. 

If the validity of the distinctions between the ethnic 

groups of Kenya is questionable then so also are many of the 

hypotheses on the movements of the various ethnic groups be- 

cause the two are interwoven with one another. The ideological 

value of showing that the arrival of the African inhabitants of 

Kenya was a relatively recent phenomenon is not to be discounted. 

The assertion that apart from the Somalis and the Galla i. e. 

the Hamitic races, the presence of none of the other inhabitants 

(tribes) of Kenya goes back further than three or four centuries 

(Huntingford 1963: 89ff) lends force to the suggestion of ideo- 

logical overtones. 

* Negroids are said to be a mixture of Negroes and Bushmen who 

preceded them in East Africa. 

** Symbiotic Hunters is a term used to distinguish then from 

hunters and gatherers such as Bushmen, who are considered by 

the physical characteristic school to be incapable of absorb- 

ing elements of more 'developed' cultures. 
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Therefore, in presenting the dominant if not the only hypothesis 

on the nature and times of the movements of the peoples of Kenya, 

it will be from a critical standpoint. For the Bantu of Kenya, 

it is claimed that there are two main groups which are distinct 

in many characteristics. They are the Kavirondo Bantu or Luhyia 

and the North-Eastern Bantu who live East of the Rift Valley. 

Thý hypothesis is that both branched out from West of Lake Albert, 

one going North of Lake Victoria and settling East of it the 

Kavirondo - the other going South of the Lake to the region of 

Kilimanjaro, which formed a dispersal point. From there, some 

supposedly moved towards the Coast and then Northwards to a place 

called Shungawaya, thought to be near Port Durnford in Somalia. 

This formed a second dispersal point: the Miji Kenda moved South, 

the Kamba up the Athi River, the Shuka, Meru, Embu and Kikuyu up 

the Tana River and the Pokomo remaining near the coast at the 

River Tana. Lambert (1950: Ch. l: 23) who worked on the Kikuyu 

traditional land units'for the colonial government gives the 

following tentative dates for the*arrivdl of the N. E. Bantu at 

their present locations: Chuka - 1300A. D.; Embu - 1325A. D.; 

Kikuyu in Fort Hall- 1545A. D.; Kikuyu in Kiambu - 1800A. D.; 

These deductions are said to be based on 'age-sets and tradit- 

ional generations!. Given the divergences in dating the time of 

dispersal from Shungwaya (Huntingford 1963: 88) to be at least 

three hundred years and the doubtful nature of Lambert's cal- 

culations from age-sets, it is difficult to attach any signif- 

icance to these dates. 



416 

As regards the origin of the, so-called Nilotes and Nilo- 

Hamites, Huntingford (1963: 84) says 'in Southern Sudan between 

latitude 12* and 40 North and between longtitude 36* and 27* 

East ... successive waves of B-Hamites from Ethiopia produced 

by mixture with Negroes the Nile Valley peoples, one Hamitic 

ethnotype giving rise to the Nilo-Hamites and another to the 

Nilotes; we do not know which came first'. From two areas with- 

in the area specified above, the two groups are thought to have 

dispersed. The Nilo-Hamites from North of Lake Rudolf moved as 

follows: one group East of the Lake, namely the Masai and the 

other at the left side - the Nandi - to take up their locations 

at the time of arrival of the Europeans. The presence of the 

Masai in their present territory is claimed can be traced from 

#age-classes and genealogies' to the beginning of the seven- 

teenth century and the Nandi to the beginning of the sixteenth. 

As regards the Hamites, their existence in East Africa supp- 

osedly goes back to Upper Paleolithic times. Huntingford (1963: 

65) says of them 'they are of considerable antiquity in East 

Africa, and quite distinct from Bushmen, Hunters-and Negroes. 

being Europoids without any Negroid physical characters except 

those acquired since their arrival in Africa. ' It is difficult 

to ascribe much value or validity to the above proposed move- 

ments and their dates since it is based on so many doubtful 

presumptions, inventions and preconceptions regarding race, 

tribe, progress and evolution. 

In 
_'Geographii 

Graeci Minores', Agatharchides of Cnidus in 
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the third century B. C. spoke of four races of mankind south of 

Egypt, one of which he called Troglodytes who lived on meat and 

milk'and wandered about with their herds. The other races were 

marsh-dwellers living on water plants and roots, riverian dwel- 

lers who cultivated millet and sesamun and those who lived on 

fish at the sea shore (MIUller 1882:. 129)*. Thus, pastoralists, 

agriculturalists, gatherers and fishermen coexisted in all lik- 

elihood in environments suited to the different occupations. To 

interpret these characteristics in evolutionary terms of various 

stages of progress or development is to impose a conceptual- 

ization foreign to the real - ity. The term Troglodyte or pastor- 

alist, would fit the so-called Nilotes, Nilo-Hamites and Hamites 

in various stages of their existence. The Luo are now mainly 

agriculturalists but they are most closely related to peoples 

who ýre pastoralists i. e. the Nilotes. The Nandi were largely 

pastoralists until the beginning of this century. Thus, adapt- 

ation to different environments and transitions from one form 

of livelihood to another was most probably a continuous process. 

Interaction between the different ethnic groups was widespread 

-1, n -ternis of . -exchanges 
-_ of artef acts, crops, animals and 

cultural practices. Crops such as maize, avocado pears and guava 

brought to the coast by the Portuguese had spread throughout the 

continent by the time of the arrival of Europeans in the nine- 

teenth century. There has likewise been great interaction in 

cultural' practices, for instance the practice of male and 

female circumcision. The Nort-Eastern Bantu are alone among 

Bantu and the Masai and Nandi alone among the Nilo-Hamites in 

adopting this practice. The generally accepted theory is that 

Muller gives a translation in latin from the greek of Agathar- 

chides. This is a liberal translation from Muller's latin text. 



418 

the practice is Semitic in origin, coming into Africa through 

the Hamites and thence to other groups. Oliver (1963: 199) 

claims in fact that it was the Bantu who were influenced by 

the cultural practices of the Nilo-Hamites while the Nilo- 

Hamites adopted it through inter-racial mixing between Hami- 

tes and Nilotes. However, both the mode of influence and'the 

direction of influence cannot be asserted with any certainty 

as there is little evidence that can substantiate either. 

Up to the colonial period in the nineteenth century, 

extremely simple implements such as wooden digging sticks or 

hoes were used for agricultural production. In the technical 

practice of the African peoples south of the Sahara, the plough 

had never been used. Likewise, the wheel was--never adopted de- 

spite the fact that it had crossed the Sahara from earliest 

times through Ethiopia, and iron metallurgy had been widely 

known. Various reasons have been put forward to explain this 

technical 'backwardness'. one thesis is the productivity of 

the environment unlike that of the temperate climates did 

not produce the economic pressures necessary for technolog- 

ical advancement e. g. Huntington and Toynbee. This, however, 
_ 

is refuted by others e. g. Hopkins (1967) who point-to-the- 

unpropitious environment in many cases and the unreliability 

of rainfall. Coquery-Vidrovitch (1976: 104), however, 'suggests 

that the low level of technical practice and innovation has to 

be sought not in the mode of production but rather in the rel- 

ations of production. Her position is as follows: 
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'If there had been a dominant aristocracy (which, as 

elsewhere, would have emerged from a class of warriors) 

and if it had been. able to appropriate authoritatively 

the land and thereby obtain most of its revenue, it 

would have encouraged the formation of an artisan sector 

to serve its needs while devoting the surplus skimmed 

off the land to buy food and other consumer goods and 

it would have reinforced the agricultural sector by 

calling upon peasants to feed the whole of the pop- 

ulation while reserving a portion of the revenue to 

intensify production (roads, irrigation systems and 

other works of infrastructure). Thus a whole series 

of technological innovations would have been enc- 

ouraged, accelerating in turn the division of labour 

and, consequently, aiding the maturation of a-civ- 

ilization in the Western sense of the term'. 

Therefore, she concludes, the egalitarian system of land tenure 

which was unaffected by an aristocracy specialising in long- 

distance trade, hindered economic progress because it forbade 

the concentration of wealth and power and thus the different- 

iation into classes following-from the social division of la- 

bour. However, while it is true that this scenario is the one 

that pertained for the formation of societies with highly de- 

veloped technologies and high production and that if the same 

conditions had prevailed in Africa, a similar advance would 

have been made, it cannot be considered--the, -ohly'-scenakio--for 
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technological advance. This thesis is only a variant of the 

'pressure from struggle to survive' argument, in this case 

pressure from societal organization replacing pressure from 

the environment. In point of fact a whole range of techniques 

were known to African peasants in agriculture and metallurgy 

showing capacity for the adoption of new crops and new farm- 

ing methods. But the process had been variously interrupted 

by Arab and later European intrusion and thus, perhaps, the 

possibility of social accumulation and a division of labour 

outside the context of an oppressive societal arrangement 

could have been lost. At the end of the nineteenth century, 

East Africa was integrated into the capitalist world economy 

and its division of labour. From then onwards endogenous te- 

chnical practice and innovation did not exist as choices for 

the development of East African societies since they were new 

societies which existed in function of the needs of the metro- 

pole and its development. However, the colonial period of his- 

tory has developed the forces of production within Kenya which 

given a less dependent economy could have been harnessed to 

a more authentic development. 

Slavery and Trade in the Interior 

Some of the effects of the slave trade on the interior 

have been referred to already above (p 13). Extending over - 

such a long period with so few accounts and fewer still that 
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are reliable, it is difficult to trace with any precision its 

effects on the interior. Commenting on the effects of slavery 

in Africa initiated by European powers in the sixteenth cen- 

tury and culminating in'the eighteenth, Coquery-Vidrovitch 

(1976: 106) maintains that the agrarian patriarchal mode of 

production. with low surplus was combined with long-distance 

trade in slaves, ivory, metals and other luxuries by a small 

ascendant group. The latter left the agrarian economy untou- 

ched and sought to exploit their neighbours rather than their 

subjects. Hence, the absence of the development of a feudal 

mode of agricultural production in Africa. However, this fact 

did not lessen the deleterious effects of slavery in partic- 

ular, on the society. The absence of a hierarchical structure 

among East African peoples with the exception of the Wanga, at 

the time of colonial contact, would suggest that at least 

over the period of the seventeenth to nineteenth centuries 

they were not active slaving peoples: rather it would suggest 

that this area was the victim of the stronger peoples in the 

neighbouring regions in the long-distance slave trade. The ef - 

fects over a prolonged period of the slave trade on the econ- 

omic development and technical backwardness are considerable. 

During the eighteenth and nineteenth centuries, the 

Akamba especially from Ki'tui-, - developed strong trading links 

with the Coast, especially in ivory, and apparently to a quite 

minor extent in slaves in both directions. Adjustments in 

social relations in the direction of hierarchical organiz- 
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ation seem to have accompanied the trade. The famous Kivoi of 

Kitui whom Krapf in 1850 called a chief, was in fact more 

likely to have been a war leader Imuthianil (Dundas 1915: 

237) but as Lindblom (1920: 149) comments 'he was practically 

a kind of chief'. In Kitui due to long-distance trade, the pow- 

er of a small elite was greatly strengthened in the person of 

people like Kivoi. However, the penetration of the Kamba trade 

routes by Arab caravans towards the middle of the century even- 

tudlly wiped out the Kamba dominant position in trade and so 

the non-hierarchical form of social organization survived till 

the colonial period. 

Van Zwanenberg with King (1975: 148ff) have distinguished 

between three different types of internal trade: i) that bet- 

ween neighbouring peoples involved in different modes of pro- 

duction e. g. pastard. T., 19ts and agriculturalists, ii) trade in 

the centralized kingdoms like Buganda where markets were pro- 

tected by the central authority and iii) long-distance trade 

especially in salt from Magadi and iron from Samia in North 

West Kenya. From these internal trading relations, no wide- 

spread merchant class emerged to any great extent nor did 

it produce permanent market areas or towns in any great num- 

ber. On the other hand, international trade to the Coast be- 

cause of the nature of the exchange and the objects exchanged 

did generate a rich merchant class and towns of considerable 

prosperity from the time of Rhapta (at least First Century 

A. D. ) to the splendour of Zanzibar in the nineteenth century, 



423 

different parts of the Coast waxing and waning with the fort- 

unes of trade. To no small degree the backwardness of the in- 

terior as seen in conventional terms up to the colonial pen- 

etration, was the other side of the splendour and riches of 

the coastal region. 
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APPENDIX 2 RAINFALL IN KAUMONI AS RECORDED AT THE CATHOLIC 

MISSION KAUMONI FROM 1977 to 1981 recorded in 

inches. 

1977 

January 0.88 

February 1.35 

March 1.97 

April 14.36 

May 0 

June 0 

July 0 

August 0 

September 0 

October 0 

November 13.38 

December 5.0 

1978 1979 1980 1981 

16.26 6.07 2.25 0.87 

5.72 6.52 0.53 0 

11.19 4.30 1.27 12.66 

16.03 11.25 7.04 8.28 

0 3.29 1.99 6.73 

0 0.96 0 0 

0 0.65 0 0 

0 0.07 0.79 

0 0.40 0 

2.19 2.72 0 

8.32 15.68 7.07 

13.45 3.62 2.29 
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APPtNDIX 3 Woods Used in Machakos District, Kaumoni Sub-Location 

MUýselele = Calyptroltheoa taitensis Brenan 
Mkulu = Diospyros coraii Chiov 
Msomolo = Lantan trifolia L. 
Muuku = Terminalia brownii Fresen 

Mutoo = Dombeya dawei sprague 
muuti 

Mukengeka = Acacia senegal (L) Wild. 

Mutithi = Combretum zeyheri Sond. 

Mukaandu 

MU'thila 

MU'kusyi 

Mu-lawa Grewia bicolor juss 

Mu-thulu Croton megalocarpus Huch 

MUthinia 

Mungathe 

miýkomwoa = vangueria acutiloba Robyns 

MUsemei 
Muama = Combretum molle R. Br. ex D. Don 

Mukongoo = Sisal 

MUthi = MU-tithi 

MUtundu 

MUvila 

Matuva Millettia leucantha Vatke 

MUlului Xeromphis nilotica (Staph. ) Keay 

Muundwa Toddalia asiatica (L. ) Lam. 

M, 7iembe Pavetta subcan Hiern = Mango tree 

Mukuswi Acacia brevispica Harms 

Manguuthi 

MU-vuti = Erythrina Abyssinica 

Mu"tongu = Rouvolfia rosea K. Schum 

M5aa or Mwaa = Euphorbia candealabrum Trem. 

Musewa = Cordia ovalis R. Br. ex. DC. 

MU-kwisi 

Muthlia = Acacia mellifera (Vahl) Benth. 
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MUsanduku = Euclyptus tree 

Mituva = Millettia leucantha Vatke 
Minuku 

MUthunzi Combretum aculeatum Vent 

M, ýkomoa Vangueria linearisepala . Schum 
I mutunene = Turraea holstii Gurke 

M5theu = Rhus natalensis Bernh 

MUnglua 

m5nyoonyoo 

Muvovoa 

Mumbo = Ficus wakefieldii Hutch. 

MUUmo = Ficus spp F. Hochstelleri Moraceae 

Muatine Kigelia aethiopum (Fenzl) Dandy. 

M5kuye Ficus sycomorus L. 

Ndau = Euphorbia tirucalli 

Mwamba = Baobab tree 
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APPENDIX 4: Questionaire used in the Survey 

Name ...................................................... 
Number of members in family ............................... 
Number of family members living at home ................... 
Type of dwelling house - stone house ...................... 

thatch house ..................... 
mud house ........................ 

Number of acres of land ................................... 
Number of cows ............................................ 
Number of goats ........................................... 
Number of hens ............................................ 
other animals ............................................. 

1. What kinds of fuel do you use: 
Wood ...................................................... 
Charcoal ................................................ 
Paraffin ................................................. 
Dried Cowdung ............................................ 
Biogas .................................................. 
Diesel oil ............................................. 
Gas ..................................................... 
Electricity ............................................. 
Solar Energy ............................................ 
Petrol ................................................. 
Other kinds ............................................ 

2. What do you use these fuels for: 

Cooking ................................................ 
Heating Water .......................................... 
Lighting ............................................... 
Cultivation of land .................................... 
Transport .............................................. 
Pumping Water .......................................... 
Irrigation ............................................. 
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3. How much of the different fuels do you consume in one month: 

Amount (kilos) Cost (Shs) 

Wood ......................................... 
Charcoal ..................................... 
Paraffin (in litres) ......................... 
Petrol (in litres) ........................... 
Diesel oil (in litres) ....................... 
Dried cowdung ................................ 
Gas .......................................... 
Electricity .................................. 

4. How much fuel do you consume per month for: 

Amount (kilos) Cost (Shs) 

Cooking ................................................ 
Heating Water .......................................... 
Lighting ............................................... 
Cultivation ............................................ 
Transport ............................................... 
Pumping Water .......................................... 
Irrigation ............................................. 

5. What kind of fuel burner do you use: 

For cooking & heating water: 
Open out-door fire ............................ 
Charcoal jiko ................................. 
Mud-brick stove ............................... 
Gas cooker .................................... 
Paraffin stove ................................ 
Electric cooker ............................... 
Other types ................................... 

For lighting: 
Gas lamps ..................................... 
Paraffin lamps ................................ 
Electric lamps ................................ 
Other types ................................... 

iii) For irrigation and pumping of water: 
Electric engines .............................. 
Petrol engines ................................ 
diesel engines ................................ 
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6. Cooking: 
i) What are the main things you cook: 

Coffee ............................... 
Tea .................................. 
Ughali ............................... 
Githeri .............................. 
Meat stew ............................ 
Sukuma wiki .......................... 
Bread ................................ 
Others ............................... 

ii) When do you cook: 
Morning .............................. 
Noon ................................. 
Evening .............................. 

iii) Where do you cook: 
Inside .......... ..................... 
Outside .............................. 

7. Fuels: 

i) Is it easy to get charcoal? ......................... 
ii) Is it easy to get firewood ? ........................ 

iii) How far do you have to go for firewood ? ............ 
iv) How far do you have to go for charcoal ? ............ 

V) How far do you have to go for water ? ............... 
vi) Where do you get water from : river ................. 

Bore-hole ............. 
Public supply 

8. What do you need most for cooking 
" cheaper stove ........................................ 
" stove that uses gas .................................. 
" stove that uses paraffin ............................. 
" more convenient stove ................................ 
" stove that uses less wood ............................ 
more wood .............................................. 
more charcoal .................... ...................... 
" better kind of fuel .................................. 
" more abundant fuel ................................... 
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APPENDIX 5 Investigation of Fuel Consumption in Kaumoni 

Sub-Location of Machakos District 

1. Name of Person ......................................... 

2. Number of people at home (eating) on night of visit 

3. Type of fuel used: Wood ................................ 

Charcoal ............................ 

Paraffin ............................ 

4. What types of wood were used: ........................... 

5. How much wood was used on that night ................... 

6. How much charcoal was used ............................. 

7. What types of food were cooked ......................... 

8. How long did it take to cook the food .................. 

9. Did they cook at midday on that day? .................... 

If so, what did they cook ? ............................ 

10. Did they cook in the morning, if so what ............ 

11. After the cooking: Was the fire put out ? ............. 

Was there more fuel to put on the fire? 

If there was, how much was put on?.. 

12. During the night was the fire used for any other purpose, 

e. g. heating water .................................. 

13. Where did the get the wood from ? 

i) from their own farm? 
............................... 
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ii) Bought ? .............................................. 

If bought, how much does a load cost ............... 
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APPENDIX 6 ENERGY CONTENT OF OIL PRODUCTS 

Product Litres/Kg MJ/litre 

LPG 1.85 45.2 a 

Kerosene 1.27 35.1 

Jet Turbo 1.34 35.1 

Aviation Gas 1.40 35.1 

Regular Gasoline 1.40 35.1 

Premium Gasoline 1.36'' 35.1 

Auto Diesel 1.19 38.7 

Heavy Diesel 1.18 39.2 

Fuel Oil 1.06 41.2 

Source: Statistics of Energy and Power 

a- This figure is actually Mi/kg and LPG is sold in kg. 
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CHARCOAL'STOVES AND-THE POSSIBILITIES FOR-IMPROVING THEIR-EFFICIENCY 

During 1980 and until June 1981, a research project on the efficiencies of 

charcoal stoves was carried out at Kenyatta University College. The aim 

of the research was to assess the realistic possibilities for improvements 

of charcoal stoves which could result in the conservation of woodfuel 

energy. 

The research and this paper deals only with the technical aspects of 

charcoal stove technology leaving aside the social, political and economic 

aspects of the problem. However, this does not mean that this research is 

offered as a 'technical fix' which can solve the renewable energy problem 

as if it were a merely technical one. In any thorough analysis of energy 

problems, not only the technical but also the social parameters would have 

to be looked into. Therefore, it is acknowledged that this analysis is at 

best partial, offering only the technical component of a solution leaving 

aside the other dimensions of the question. 

For some years now but especially since the 'oil crisis' of 1973, the 

diminishing area under forests in many parts of the Third World and the 

diminishing and sometimes disappearance of the supply of firewood for 

domestic energy needs has been identified as one of the major energy 

problems of the world. 1 At the United Nations Conference on New and 

Renewable Sources of Energy held in Nairobi in August 1981, a four-pronged 

solution to the problem of decreasing supplies of renewable energy was 

offered consisting of i) acceleration of reforestation and afforestation 

programmes, ii) improved distribution of fuelwood plantations 

iii) improved conversion technologies and iv) use of more and better 

wood-burning and charcoal-burning stoves. 2 This paper addresses itself 

to the last component of these solutions, while still keeping in mind 
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that all the strategies put forward by the UNCRSE Conference did'not go 

beyond the technical dimension. 

The testing of various kinds of design of charcoal and wood stoves has 

been carried out for some time by various intermediate and appropriate 

technology centres e. g. Intermediate Technology Development Group, 

Shinfield, Reading, England; Technicsche Hogeschool Eindhoven, Bellerive 

Foundation, Lausanne, Switzerland; Aprovecho Institute, Oregon, U. S. A. 3 

The Intermediate Technology Development Group and the Tata Energy Research 

Institute, Bombay, India have produced compendia on new stoves' giving an 

idea of their efficiencies. 
4 However, the methods used in the various 

tests differ greatly with the consequent problem of the comparability of 

the results for different models. In the research results offered here, a 

method was developed whose principal attribute is that of providing a 

fairly accurate comparative measure of the performances of various stoves 

and of the possibilities for their further improvement. 

Definition-of-Thermal-Efficiency-'Of'Charcoal'Stoves 

The thermal efficiency of a charcoal cooking stove can be defined as the 

ratio of the net output from the stove effective in cooking or performing 

the specified task to the heat output from the fuel burned: 

Efficiency = Heat-output-effective-in'cooking 
Heat output from fuel burned 

Theoretically, the heat output from fuel burned is the heat of combustion 

of the charcoal5 multiplied by the mass of the fuel burned. This heat 

is used partially in cooking the material to be cooked, partially in 

heating the cooking container and partially in radiation, convection and 

conduction losses from the stove and the cooking pot. 
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While in any experiment testing the efficiency of stoves, the calculation 

of the denominator presents little problems once the heat of combustion of 

the charcoal used is known, the calculation of the numerator is open to 

divergent methods of measurement which can yield considerably different 

results. The complexity of the problem of measuring the numerator arises 

from trying to define or determine what heat is effective in cooking. For 

instance, once a cooking pot reaches boiling point, the convection and 

radiation losses are so great, approximately 2.0 x 104 joules per minute 

according to the measurements made in our experiments6, relative to rate 

of emission of heat from a given load of charcoal that any heat radiated 

from a given mass of charcoal at a rate less than the rate of loss will be 

insufficient to keep the pot at boiling point and depending on the 

definition of the nominator can be termed as losses. ý The method one uses 

affects one's measurement of the nominator and therefore of the efficiency 

and hence the wide divergence between different determinations of the 

efficiency of stoves. 

At Kenyatta University College two separate sets of experiments were 

carried out using slightly different methods. In the first set of 

experiments, cooking conditions were approximated to as nearly as possible 

by using a fairly standard aluminium pot (diameter 25 cm) and a fairly 

standard cooking load of 3 litres of water. The water was heated from 

room temperature (approximately 20*C) to 85*C and was then discarded and 

replaced by a fresh lot of water. This process was continued until the 

load of charcoal was no longer yielding a temperature increase of the 

water. The accumulated temperature rise multiplied by the mass of water 

and its specific heat was reckoned as heat effective in cooking. Heat 

used in raising the temperature of the pot was reckoned as heat losses 

together with convection and radiation losses from the sides of the stove 

and the pot. The reason for choosing to decant the water at 85*C was to 
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avoid complexitieiS arising from high evaporation losses as boiling point 

is approached. 

The second method used was a modification of the first so as to eliminate 

some of the cumbersomeness attached to it and to facilitate the 

simultaneous measurement of the efficiencies of several stoves. A 

container was constructed as in Figure 1 on the top of an ordinary, 

aluminium cooking pot so that a normal load of charcoal (0.75 kg) would 

raise the temperature of its contents to between 70* and 80*C; the volume 

of the container was 40 litres. To approximate normal cooking conditions, 

the reservoir built on the cooking pot was insulated with fibre glass wool 

covered with a coating of diatomite leaving only the surface of the 

cooking pot uninsulated as in normal cooking conditions. The temperature 

was measured automatically by means of a thermistor, the output of which 

was fed into an operational amplifier and an electronic recorder. 

Figure 1 
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In order to streamline the testing operation, four different reservoir-pot 

combinations were built each with its own thermistor fed into the s 

recorder through a multiplexing system. 

Both of these methods differ from the actual operation of cooking in one 

important respect, namely, that in normal cooking, the cooking contents 

are raised to boiling point and maintained at that temperature for a 

considerable amount of time, whereas as in our arrangement the highest 

temperature reached was 85% in the first lot and in the second about 

70*C. Convection and radiation losses from the sides of the container 

will therefore in the normal conditions of cooking be much higher than 

they were in the experiments performed. However, the most important point 

is that the experiments performed provide a reasonable comparative test of 

the various designs of stoves used and our principal interest is not in 

the absolute efficiency of the various stoves but in their relative 

performance. 

The-Stoves--that-were-tested 

Eight different designs of charcoal stoves were tested, five with the 

first method and four with the second, one type of stove used both as a, 

comparison for the correspondence of the two tests. The following is a 

description of-th stoves tested: 

i) The Traditional Kenyan Jiko: This stove is made from scrap metal, 

mainly discarded oil drums. They are made in different sizes, the one we 

used being of approximately 30 cm. diameter used universally in Kenya and 

practically to the exclusion of any other type of stove. The historical 

origins of the stove are not clear, except that it came to East Africa 

from outside either through the Arab traders of the last century or the 

Indian railway workers of early this century. 



438 

ii) Bellerive Stove Model I: This model was designed by the Bellerive 

Foundation, Geneva, which had the model brought to Kenya in 1980 and had a 

number of others constructed by local craftsmen. Its principal features 

are a double metal wall, a cone to focus heat and a chimney. It cost 

approximately 300 KShs (37.5 U. S. $) to build in Kenya. 

iii) Bellerive Stove Model II: This was also developed by the Bellerive 

Foundation with the same features as Model I except that the cooking pot 

recesses partially in the stove itself so as to minimize convection and 

radiation losses. The cost was the same as for Model I. 

iv) Variation of Bellerive Model: This embodies all the elements of the 

Bellerive Model I which were hoped to contribute to the superiority of 

these stoves over the traditional one. The only difference was that it 

was made from scrap metal in the informal sector in Nairobi at one third 

of the price of the other models. 

v) Schmalzle Stove: This stove was built by a Peace Corps Volunteer, 

Mr Bob Scbmalzle- It was made from scrap metal, had a double wall, the 

space between the walls filled with earth and the cooking pot completely 

recessed in the stove. To construct commercially like the traditional 

jiko should cost no more in materials and labour than the latter. 

However, it was rather cumbersome and heavy and not as easily manipulable 

as the traditional jiko. 

vi) Traditional Kenyan Stove with Clay Lining: This model was developed 

in Kenyatta University College and consisted very-'simply of the 

traditional stove lined with a 1.5 inch thick wall of clay mixed with 

sand. A cylindrical metal model was made to fit inside the original stove 

in order to facilitate the right packing of the clay wall. The clay was 
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not fired prior to using for testing. Its cost would be no more than that 

of the the traditional Kenyan stove. 

vii) Traditional Kenyan Stove with a Fired Brick Lining: Instead of clay 

used in the above model, some fired bricks from Clayworks Limited were 

formed into an inner wall on the traditional stove and bound with cement 

to each other and the inner wall of the stove. If such a model were to be 

developed commercially, a fire-bricked inner wall could be as expensive as 

the traditional stove itself, thus doubling the price of the stove. 

viii) Thai Bucket Stove: This model was brought to Kenyatta University 

College by Professor K Openshaw from Thailand to be tested in our 

experiments. It is a bucket-shaped construction with an inner layer made 

of burned clay mixed with ashes, its thickness tapering from 2" at the top 

to I" at the bottom. The fire grate is made of similar material to the 

wall and has a 25% air space in its basal area. The rim of the stove has 

three raised platforms which allow an inflow of air at the top to 

facilitate combustion. 

Experimental-ResultP. 

Table-1: Results of Experiments performed with first method 

Type of Stove Load of Effective Standard Effective 
Charcoal Heat Error Heat per kg 
Used Output Charcoal 

Tradional Kenya 0.75 kg 5.13 MJ + 0.30 6.84 Mi 

Bellerive Model 1 0.75 kg 4.52 MJ, + 0.38 6.03 MJ 

Bellerive Model 11 0.50 kg 3.46 MJ + 0.27 6.92 MJ 

Variation of Model 1 0.75 kg , 4.89 MJ + 0.49 6.52 MJ 

Scbmalzle 0.75 kg 7.31 MJ + 0.46 9.75 Mi 
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The experiment was repeated five times with each stove in order to 

ascertain an estimate of the internal consistency of the results. As the 

errors in the above table show there was a standard deviation of 5 to 6% 

from the mean in the sample which is an acceptable level of random error. 

In the second set of experiments, both the Thai bucket and the traditional 

stove with clay lining took only 0.5 kg of charcoal due to the small 

combustion chamber sizes of these stoves. 

Table-2: Result of Experiments performed with second method 

Type of Stove Load of Effective Standard Effective 
Charcoal Heat Error Heat per kg 
Used Output Charcoal 

Traditional Kenyan 0.75 kg 5.50 MJ + 0.06 7.73 Mj 

TradIl + Brick Lin'g 0.75 kg 6.67 YJ + 0.32 8.89 MJ 

TradIl + Clay Lin'g 0.50 kg 4.96 MJ + 0.43 9.92 ItJ 

Thai Bucket 0.50 kg 5.71 MJ +- 11.42 MJ 

Only two runs were performed with the Thai bucket for which the above 

figure is the mean. Hence, no statistical figure can be attached to the 

result from these values. 

Deductions'from-Resultr, 

In the second set of experiments, the average value for the performance of 

the traditional stove was slightly higher than in the first set of 

experiments, as would be expected because of the elimination of losses 

involved in changing the cooking, load eight or nine times during the 

experiment, and also because in the first set the convection and radiation 
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losses from the sides of. the cooking pot are naturally greater because of 

higher temperatures reached. That the mean from the two sets of 

experiments differ by only 6% is a good indicator of the reliability of 

the results. 

If we take the traditional Kenyan stove as the standard against which the 

performance of all the other stoves are compared we get the following 

table of results for the two sets of experiments: 

Table-31. CorAparigon-of-Efficiencies'of -Various Stoves 

Method Used Type of Stove Efficiency compared to 
Traditional Kenyan Stove 

Bellerive Model 1- 12% 

1 Bellerive Model 2 + 1% 

1 Variation of Model I - 6% 

1 Schmalzle Stove + 42% 

2 Traditional Stove with brick lining + 21% 

2 Traditional Stove with clay lining + 35% 

2 Thai Bucket + 56% 

On a comparative basis, two of the models based on the Bellerive 

prototypes turned out to be more inefficient, although marginally so than 

the traditional Kenyan charcoal stove. Whatever gains in efficiency it 

attempted by pre-heating the air used in combustion and by focussing the 

heat released in combustion by means of the cone proved insignificant 

compared with convection, conduction and radiation losses which were 

increased by use of a double metallic wall. These results were truly 

surprising in view of the claims made for these stoves when introduced 
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into Kenya. In a hand-out at the exhibition of 'these stoves at Kenyatta 

Conference Centre, Nairobi, absolute efficiencies 'for what I have called 

Model I were given as 30% and for Model 11 35% while the traditional 

Kenyan stove was credited with having an efficiency of 10%. 7 
0 

However, four different types of stoves, three of which were developed in 

the course of the research showed encouraging improvements on the 

traditional Kenyan charcal stove. With the Thai bucket already an 

improvement of more than 50% on the traditional stove is achieved but with 

further research and modifications by clay or brick linings to the 

traditional stove improvements of the same magnitude are easily 

attainable. The widespread adoption of stoves with such improved 

efficiencies could result in decreasing by one third the present amount of 

charcoal being consumed. 

Clearly, the Thai bucket was the most superior of the stoves experimented 

with and the likelihood of stoves with an efficiency appreciably greater 

will not be easily achieved. However, a great drawback of the Thai bucket 

is its fragility and therefore the difficulty of transporting it and its 

short 'life-expectancy'. In addition, the cost of production of the Thai 

bucket is likely to be much higher than that of the traditional stove 

which would militate against its widespread adoption. 

Absolute-Efficiencies 

A determination was made of the heat of combustion of the charcoal used in 

the experiments with a bomb calorimeter. The value obtained was: 

Heat of combustion of charcoal = 33.7 Mi/kg 

Comparison with other determinations of the heat of combustion of charcoal 

reveals that this value is higher than would be expected, and accordingly 

the values of absolute efficiency derived with it will be, if anything, 
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underestimates of their efficiency. 8 Based on the above determination 

of the heat of combustion, the following is a table of the absolute 

efficiencies of the various stoves: 

Table-4: Absolute Efficiencies of Various Charcoal Stoves 

Using first method Using second method 

Traditional Kenyan Stove 20.5% 

Bellerive Model 1 18.0% 

Bellerive Model 11 20.7% 

Variant of Bellerive Model 1 19.6% 

Schmalzle Stove 28.5% 

Traditional Kenyan Stove 21.9% 

TradIl Stove & Brick Lining 27.4% 

Trad'I Stove + Clay Lining 29.2% 

Thai Bucket Stove 34.2% 

One important value of these determinations is that the basis and methods 

of the determinations is specified and thus enables comparisons with other 

experimental work and findings. Some of the results and figures quoted 

especially for the traditional Kenyan stove seem to downgrade its 

performance both absolutely and relatively and therefore to exaggerate the 

significance of new models. 9 

Conclusion 

The research and testing here reported revealed that modifications to 

existing charcoal braziers have produced improvements of the order of 50% 

on the existing ones without considerably increasing the cost of the 

stove. ý If universally adopted for charcoal burning, this technology could 

reduce the consumption of charcoal by one third. Thus from the energy 

point of view, without consideration of afforestation and reforestation 

strategies and more efficient methods of charcoal production, improvement 

in stove technology could make a considerable contribution to conservation 
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of renewable energy resources. However, as pointed out at the beginning, 

of this paper, this is only the technical dimension of the problem of 

renewable energy conservation and as such is incomplete without an 

analysis of the political economy of renewable energy. 

Notes 

I See Domestic Energy in Sub-Saharan Africa: The Impending Crisis and 
its Measurement and the Framework for Practical Solutions by FRIDA 

(1980) p3 for statement of problem. 

2 These recommendations of the Conference are simmarized by Michelle 

Hibler in 'Powering Development Energy for the Rural Poor in 

Reports Vol II No 1 April 1982 of International Development Research 

Centre, Ottowa, Canada. 

3 This is but a few of the Institutes carrying out research on stoves 

in the 'developed' world. In addition many 'developing' countries 

have appropriate technology centes doing similar work. 

The Manual produced by ITDG is entitled 'Compendium of Tested Stove 

Designs' and 'Solid Fuel Cooking Stoves' is the title of Tata Energy 

Research manual. 

5 Heat of combustion of calorific value of a fuel depends on whether 

the final products of combustion are in gaseous or liquid form, and 

whether the combustion was carried out at a constant volume or 

constant pressure. The permutations of these conditions give rise to 

four different possible values of calorific value. In the burning 

the charcoal for cooking, the products of combustion are in gaseous 
form and the operation is carried out under constant atmospheric 

pressure. However, in the calorimetric experiments to determine the 

heat of combustion, the conditions were constant volume and end 

products in gaseous form. The difference between the two values, 
however, does not exceed 0.12 MJ/kg. 

6 This value was measured experimentally during the research from 

cooling curves of 3 litres of water in the aluminium cooking pots 
used in the efficiency experiments. 
The dimension of the pots used were diameter = 25cm, height - 13cm. 
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The Bellerive Foundatiorm, the Kenya National Council for Science and 
Technology and the Kenyan Ministry of Energy, jointly mounted a 
demonstration of the Bellerive jikos on January 17,1980 at Kenyatta 

Conference Centre, Nairobi. The exhibition was addressed by the 
Minister of Energy and Prince Sadruddin Aga Khan who sponsors the 
Bellerive Foundation in Switzerland. Reports on the new stoves 

appeared in the Daily Nation on 18 January, 6 February and 19 March 

1980. 

8 Jan Bialy in mineographed paper on Measurement of the Energy released 
in the Combustion of Fuels (1979) p 22 quotes oven-dry high heat 

values of 33 to 34 MJ/kg and for air-dry charcoal with 4% ash content 
high heat values of 28 W/kg. The charcoal used in our experiments 

was air-dry and with an ash content approximately 4%. Thus, the 

value used in obtaining absolute efficiencies in this paper are 
higher than would be expected. 

The traditional stove was given an efficiency of 10% by the Bellrive 

Foundation which downgrades its performance relative to others. 
Also, ITDG's Compendium of Tested Stove Designs p 54 quotes an 

efficiency of 15% for the Thai Bucket determined by Professor K 

Openshaw which severely underestimates the performance of the Thai 

Bucket. Openshaw used approximately the same value for heat of 

combusion of charcoal (7,900 kcal/kg) as was used in our experiments, 

consequently his value for the efficiency arises from his method of 
determination of the heat usefully used in cooking. 

MD/aIE/October 1982 



PPENDIX 8: 446 

The'Politital- Economy- of' Improved Charcoal, Brazier Technology in'KenZa 

Since the 'oil crisis' of 1973, there has arisen in Western Europe and 

North America among groups concerned with the Third World, an 

ever-increasing interest in improved technology in wood and charcoal 

burning. Aimed at a more efficient use of the resources of woodfuel, it 

is presented with widespread reafforestation and improved methods of 

carbonization of wood as a partial solution to the energy problems of the 

Third World. 1 

A wide variety of aid institutions and development agencies have taken up 

the 'improved stove technology' because they perceive it as an important 

contribution both to appropriate technology and to solving the energy 

problem. The Intermediate Technology Development Group (ITDG), started by 

the late EF Schumacher in 1965, has started a programme to go on for 

several years on the testing and improving of stoves. They have already 

(1980) produced a compendium of tested stove designs. 2 In Switzerland, 

Prince Sadruddin Aga Khan has opened the Bellerive Foundation in which 

work on improved stoves is a central preoccupation. Collaborators at the 

Foundation have made trips to many countries in Africa popularizing some 

of the models developed at Bellerive. In Oregon, USA, the Aprovecho 

Institute has been active with improved stoves for Latin America and in 

the training of volunteers such as Peace Corps to work in this area. The 

Open University in the UK, Technicsche Hogeschool in Eindhoven, Holland 

and the Katholieke Universiteit, Louvain, Belgium have all been active in 

developing and testing designs of stoves. In Upper Volta, West Africa, a 

team has been set up under the Club de Sahel entitled IL"equipe Regionale 

de Foyers Am&lior6s with a newsletter 'La Flammel whose portfolio is to 

develop improved stoves in the entire francophone Sahel region. Two 

European meetings significant that they are European meetings - have 

already taken place, Eindhoven in September 196U and Shinfield, 'Reading 

(centre from which ITDG works) in 1981. 
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The World Bank has for many years shown a keen interest in this area, 

although its principal interest is reafforestation. 3 Volunteers in 

Technical Assistance (VITA) and Peace Corps from the USA have t aken up 

this area of development assistance in recent years. Inspired by European 

and American initiative and frequently finance by them, many institutes 

for appropriate technology within the Third World have joined in research 

and development of more efficient cooking stoves. 

Characterization*of-the, Problem 

The dominant characterization of the problem to which improved charcoal 

and wood stoves are seen as a partial solution is that in many parts of 

the Third World there is a woodfuel 'energy crisis' apparent in the 

depletion of forest areas and little or no reafforestation programmes. 4 

The World Bank and similar international development agencies share the 

perception that allied to the world 'oil crisis' there is a parallel 

twoodfuel energy crisis. 5 Openshaw (1978 & 1980) sees the energy crisis 

of the Third World countries as the crisis of a rapidly diminishing supply 

of wood. 6 In this paper a number of other dimensions will'be outlined 

which suggest that the problem is much more fundamental than a shortage of 

woodfuel, and ways for its efficient use and conservation. 

, 
Charcoal-Stove"Techtiology-as'part of, the Urban-Itiformal Settor 

Since the beginning of the 1970s, a great deal of attention in development 

literature has been given to the definition and charterization of the 

'informal' sector in urban economies of the Third World. The Kenya ILO 

Report (1972), Sethuruman (1976)7 and others see the informal sector as 

an autonomous sector having varied links with the formal sector but which 

are generally of a non-exploitive nature. In particular, the Kenya ILO 

Report evaluated the informal sector in a very positive manner, seeing it 

as withholding high hopes for development: 
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"On the basis of any reasonable calculation, the urban informal sector in 

1985 will include a larger proportion of the urban labour force than it 

does today. We do not view this inevitable development with dismay, for 

we see in the informal sector not only growth and vitality but also the 

source of a new strategy of development for Kenya. The workshops of the 

informal sector can provide a major and essential input for the 

development of an indigenous capital goods industry, which is a key 

element in solving the employment problem. The informal sector is not a 

problem but a source of Kenya's future growth. In addition, it is in its 

workshops that practical skills and entrepreneurial talents are being 

developed at low cost. -8 

At the other end of the spectrum are those writers and analysts who reject 

entirely any dualist interpretation of the relationship between the formal 

and informal sectors. Colin Leys (1975) in his critique of the Kenyan ILO 

Report judges that the mission saw "a duality where there was a unity i. e. 

between the mass of very low incomes in general and the very high profit 

levels of the larger mostly foreign firms; and ignored a vital 

contradition i. e. between the employers and the workers within the 

so-called 'informal sectorl". 9 He-sees the relationship between the 

formal and informal sectors as one of exploitation of the latter by the 

former: 

What the 'informal sector' does is to provide the 'formal sector' with 

goods and services at a very low price, which makes possible the high 

profits of the 'formal sector'. Smallholders provide cheap food crops, 

pastoralists cheap communication; the owners of workshops making shoes out 

of old tyres and stoves out of old tins, the sellers of charcoal and 

millers of maize; all of these provide cheap goods and services designed 

for the poverty life-style of those whose work makes the 'formal sector' 

profitable, and enables them to live on their wages". 10 
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King (1974) basically concurs with the assessment of Leys and describes 

the informal sector as a 'cheap-labour low-cost-of-living subsidy to 

foreign firms based in Kenya". 11 Between these two extremes are those 

who see the relationship between the formal and informal sector as one of 

a complexity of subordination and autonomy. Tokman (1978) is of this 

opinion and suggests that: 

"the informal sector should be seen neither as a completely integrated not 

as an autonomous sector but rather as one with significant links with the 

rest of the economy, while simultaneously, it also presents a considerable 

degree of self-containment. "12 

Closely related to this characterization is that of Gerry (1974) and 

Bienefed (1975) who see the informal sector as petty commodity production 

and therefore transitional between feudal and other non-capitalist modes 

of production and the capitalist mode of production. In this latter 

characterization, the informa sector is seen as one of changing frontiers 

as successively sphere after sphere is transformed into capitalist 

production. 

While certain facets of the informal sector exhibit autonomous and 

independent characteristics, by and large it is subordinated to the formal 

sector and is permitted to operate only in those sectors which are of no 

immediate interest to the formal because of the nature of the product or 

the size of the market. Thus the predominant characteristic of the 

informal sector is its subordination to the formal and its provision of a 

low cost of living subsidy to that sector. 

The entire charcoal energy sector from the production of the braziers to 

the production and distribution of charcoal falls within the informal 

sector of the urban and rural economy. Viewed from the angle that the 
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informal sector exercises the role of increasing the profitability of 

large scale industry, technologies which improve the efficiency of 

charcoal burners by a considerable amount are ambiguous achievements. 

Whilst, no doubt, when adopted on a large scale, such technical, 

improvement should contribute to vast savings on the forest reserves of, 

Third World countries, they also contribute further to lowering the cost 

of living of urban workers dependent on this form of energy and this 

saving is then reflected in the wage levels and ultimately in the greater 

profitability of capital-intensive enterprises. 

ImprovementP. --iti-Chartoal--Eriergy, Technology And-the'Industrial 
Reserve"-Army 

Within the informal sector debate, a great deal of controversy has taken 

place as to whether those who work in the informal sector constitute part 

of the industrial reserve army which would constitute a mechanism for 

maintaining depressed wage conditions in the urban formal sector. Tokman 

(1978) quotes several authors who differentiate between the informal and 

marginal populations and the industrial reserve army, the former being not 

just temporarily but permanently excluded from the formal sector. This, 

they attribute to the nature of technical progress, such that surplus 

labour is not needed any longer for the working of the capitalist 

system. 13 

However, there are several potent reasons to suggest that many of those 

working in the informal sector do constitute part of an industrial reserve 

army exercising the traditional function of depressing the wage level. A 

facet of highly capitalized production is the increased deskilling in the 

production process such that the time for learning of the skills necessary 

for any particular job are minimized. Evidence of the extent of the 

process are the threats to replace the entire labour force in the case of 
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industrial agitation or unrest in many Third World countries. From the 

point of view of educational requirements, there is an increasing gap in 

Third World countries between the educational achievements of youth and 

the job opportunities 'appropriate' to their level of education, resulting 

in high numbers of people who have completed secondary education joining 

the ranks of the informal sector. 

For the case of Kenya, in 1972 the ILO Commission on the basis of figures 

for enumerated employment and official figures for unemloyment estimated 

that between 28 and 33% of African urban employment is accounted for by 

the informal sector, amounting to 125,000 persons. 14 However, as 

against these estimates, the following population statistics and 

employment statistics suggest a radically different picture: 

TABLE-l: Aggreg&te-Population-Statittict,, for-1979 

1000 

Male Female Total 

Population between 15 and 59 years 3,509.7 3,674.3 7,184.0 

Population between 20 and 59 years 2,655.6 2,786.6.5,442.2 

Total population 7,607.1 7,720.0 15,327.1 

Source: 1979 Population Census Statistics from Economic Survey 1981 p 29 

TABLE, 2: Nfambera"in, Wag8'-Employtaent-iii-1980"iti'Kenya 

1000 

Private Sector: Agriculture and Forestry 172.5 

Rest of Private Sector 361.8 

Public Sector, - 471., 5 

Total 1,005.8 

Source: Economic Survey of Kenya 1981 p 53 
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Together with these figures, two other factors have to be taken into 

account in estimating the size of the informal sector. Firstly, the high 

degree of dependency in present-day Kenya on wage labour suggests that a 

very high percentage of the population between 15 and 60 years are part of 

the labour market. Since the beginning of the colonial era, a condition 

of dependency on wage employment has been gradually created, firstly, by 

the introduction of hut taxes on the African population, then by the 

reduction of the amount of land available for subsistence farming by 

expropriating large portions of the land for cash crop production and 

finally by discriminative prices for agricultural produce from African 

farms. 15 Eventually under these financial pressures as under the 

pressure of population increase, each tribal group was obliged to turn 

more and more to wage employment at first agricultural and later 

industrial. By the time of the post-independence industrialization 

process, the numbers in search of wage employment had reached veritable 

army proportions. Thus from about the beginning of the 1960s a dramatic 

changd had taken place in regard to wage employment as Bienefeld and 

Godfrey have pointed out: 

"Instead of a chronic labour shortage and a concern with ways of prying 

labour out of the 'traditional' sectors, it suddenly appeared in the early 

1960s that labour was leaving these sectors too rapidly. Urban areas were 

growing more rapidly than employment opportunities and it appeared that 

rural underemployment which has been the focus of attention for so long 

was being transformed into urban unemployment". 16 

Secondly, the rural-urban gap in incomes tends to swell the urban 

industrial reserve army. Between 1969 and 1979, urban population in 

Kenya grew at a rate of 7.2% whereas the overall population growth was 

3.4%. 17 As these figures suggest and as urban and rural wage scales 

corroborate, 18 migration to the urban areas represents an improvement 
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in current income, irrespective of whether one works in the formal or 

informal secors. In general the move from the rural to the urban sector 

represents an improvement financially; the 1972 ILO Reort estimated that 

self-employed income as a whole in Nairobi was YS. 90 per annum whereas in 

squatter rural areas it was K960 per annum (i. e. US $221 and 147 

respectively. )19 These indicators would seem to suggest that the 

estimates of the ILO for the informal sector given above (and allowing for 

the overall population increases in urban areas between 1972 and 1979) are 

highly inaccurate and the percentage of the urban population accounted for 

by the informal sector is much in excess of their figures. 

With regard to the charcoal brazier construction sector of the informal 

sector, the craftsmen are relatively highly skilled and it is difficult to 

see how they do not or could not constitute potential members of the 

informal sector labour force. The ambiguity of improved efficiency 

charcoal stoves is the effect it would have on the charcoal market and the 

ability of the sector to absorb commercants. In the interests of making 

an even lower cost of living for the urban poor possible with consequent 

greater accumulation of capital for capital-intensive industry, the 

ability of the informal sector to employ people would be reduced. 

Approptiate'Technology'-and'Charcoal Etiergy'Technology 

As noted at the beginning of this article, in Appropriate and Intermediate 

Technology circles a great deal of enthusiam has been generated for the 

following measures for coping with the woodfuel energy crisis: 

(i) Encouraging afforestation and reforestation programmes in the Third 

World; (ii) Improving methods of charcoal production and (iii) Improving 

the efficiency of charcoal and wood stoves. 
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On the technical level, significant achievements in these areas are 

possible. In my own research conducted at Kenyatta University College, 

Nairobi on testing and improving the efficiency of charcoal burning, 

improvements of the order of 50% on the traditional stove were achieved by 

modifications which did not significantly increase the cost of the burner. 

Technical improvements in charcoal kilns are even more dramatic. in the 

results that have been achieved. 

However, the question is whether in point of fact the problem is a crisis 

of woodfuel - its profligate use and waste without replacement - or 

something else. For one thing, the undifferentiated representation of the 

problem as a woodfuel one is quite misleading. In research I carried out 

in a rural district in Kenya on energy consumption,. it became clear that 

the detrimental environmental effects of the use of fuelwood were in no 

way comparable to those caused by charcoal. For the production of the 

latter, the best woods in the area had to be used, hard acacia wood from 

large trees. On the other hand, for firewood a great variety of materials 

were used with relatively little environmental detriment such as stalks of 

cow pea plants, cobs from which the corn had been removed at harvest time, 

sisal sticks from boundary posts, decayed parts of euphorbia hedges and 

decayed branches of trees. Because charcoal is produced for the market, 

chiefly the urban market, only high quality woods can be used. 

In addition to the fuelwood-charcoal differentiation in regard to 

environmental effects, the investigation of the users of these two sources 

introduces new parameters into the discussion. Charcoal use in the rural 

areas from my investigations and that of other researchers is a minority 

phenomenon. In fact, its use is an indicator of privilege within a rural 

community being largely limited to the semi-urbanized living in markets or 

very small towns. The great bulk of the charcoal produced is for export 
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to the towns for the urban dwellers. This transaction between the rural 

and urban sectors is a practical necessity with the present economic 

relations - for the rural dwellers it is a source of badly needed cash and 

to the urban dwellers a source of cheap energy, the only one they can 

afford. But the most important element that emerges is that from the 

supply point of view and the environmental costs, woodfuel is as much if 

not more of an urban problem as it is of a rural problem. 

Another dimension of. the woodfuel question is the relationship between 

distribution and use of land and the abundance or shortage of woodfuel. 

To a great extent, the appropriate technology movement passes over this 

dimension in its perception of the problem. An article on the Lorena Yod 

stove in the Appropriate Techology Journa, 20 illustrates the point 

rather well. The Lorena stove was developed in an experimental station in 

Choqui, Guatemala. The article speaks about the factors that have 

converged to change the landscape and impoverish the people; these they 

say are population pressure and land clearance. On landscape it says: 

"there is a rapid extension of agriculture on to steeper and steeper 

slopes with resulting forest depletion creating tremendous erosion. A 

national program of reforestation has begun, but it will be many years 

before the program is fully effective. Apart from land clearance trees 

are lost to fire, disease, poor forest managment and above all, to use for 

firewood". 21 In this analysis, no mention is made of many factors 

which give a different complexion to the problem. The following are a few 

of the salient ones: 

(i) Arable land together with land under permanent crops amounts to 
only'14% of the land surface22 

(ii) Of the total arable land, 22% is under seed cotton, coffee and 
sugar cane, coffee constituting two third of this 
percentage. 23 

These crops are cash crops mainly for exports 
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(iii) Banana production, also mainly for export, takes up another 
considerable portion of arable land, 24 the United Fruit Co 

alone owns 200,000 hectares for banana production i. e. 13% of 
arable land25 

(iv) Between 1950 and 1978 the population doubled but the amount of land 
dedicated to production of the staple maize decreased by 
10%26 

Perhaps the most important factor of all, in addition to these is the 

inequitable distribution of land and all factors combined put great 

pressure on the land inhabited by the peasant population. In these 

circumstances, erosion and forest depletion can scarcely be attributed 

solely to poor forest management and use of firewood and the likelihood of 

better stoves such as the Lorena making a substantial contribution to 

arresting the process is rather slight. 

The apparent apolitical statement of the problem in terms of population 

expansion and erosion, that is in demographic and technical terms, seems 

in many ways to falsify the problem. While conservation of wood by use of 

better stoves is an excellent project, it can hardly be expected to solve 

a problem which has deep social and political roots. Dickson (1974) 

developed a similar but more general critique of the Intermediate 

Technology Development'Group when he claims that they try to solve the 

problems of development 'by transforming the mode of production leaving 

intact the relations of production'. 27 Together with the economic and 

technological dualism'which characterizes most of the appropriate and 

Intermediate technology groups (also pointed out by Dickson) the 

reductionism to the technical sphere is the great weakness of such 

movements and the reason why its prospects for solving the problems of 

underdevelopment are so slim. 
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There are many parallels to the Guatemalan situation regarding woodfuel in 

many other Third World countries. As regards Kenya, some of the hidden 

dimensions of the renewable energy problem are also brought to light by a 

look at land use and its changes over recent years. The following is a 

table of land areas given over to Kenya's three principal cash crops and 

their changes since approximately the time of independence: 

TABLE-3 Area-tinder-Cbffee-, 'Tea'and'Seed Cotton Production in-Kenya 

'000 hectares 

1961-1965 1969-1971 1977 1978 1979 1980 1981 

Coffee 55 85 129 11OF 119F 120* 126F 

Tea 21 30 59 62* 59* 62* 63F 

Seed Cotton 51 74 80 125* 90 140* 142* 

= Unofficial Information, 

F= FAO estimates 

Source: FAO Production Yearbook 1976 to 1981 

The Kenyan Government in Economic Survey 1979 stated that between 33 ' 000 

and 35,000 hectares of coffee were to be planted during 1979 which would 

seem to conflict with the FAO estimates from 1978 onwards and if the 

Kenyan Government figures and projections are accurate the area under 

coffee by 1981 can be expected to be in the region of 150,000 hectares. 

Thus, between independence and 1981 there has been a nearly 200% increase 

in the land under coffee production. The change in the area under tea is 

even more dramatic. From Kenyan Government statistics, the area under the 

production is in the region of 130,000 hectares28 rather than the FAO 

estimate of 63,000 hectares. Thus since independence, the area under tea 

has increased by at least 200% and may be by as high as 500% if Kenya 

Goverment figures are accurate. Area under seed cotton has had a dramatic 

increase of nearly 200% again over the same time span. The land under 
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these crops is prime arable land and the increase in acreage over the last 

decades has been achieved largely by encouraging small scale farmers to 

use more of their land for these crops at the expense of crops for 

domestic or local use, grazing area and area for woodfuel production. 

The increased acreage under cash crops has been dictated by the 

deterioration in the terms of trade especially since the onset of the 

recent recession at the beginning of the 1970s. In real terms, with all 

the increased land and labour used in increasing the output the marketed 

value of both tea and coffee increased by only 50% from 1974 to 1980. 

Most of the increase in land under cash crop production since independence 

has come from the small holders as mentioned above and has been achieved 

by conversion of land formerly used for subsistence crops, grazing and 

woodfuel production to cash crop production. Thus, the cash crop economy 

and its fast growth is a major factor in causing the woodfuel crisis. As 

in the case of Guatemala, there are a number of other important factors 

such as the týal-distribution of the land and only 7% of the land area 

being arable which contribute appreciably to the creation of the problem. 

In a related context, that of the drought and deaths reaching perhaps as 

high as 250,000 in the mid-seventies in the Sahel region, Frank (1981) 

points out that the reason was not the drought which was no more severe 

than the cyclical droughts afflicting the region for centuries but rather 

'commercial farming and overgrazing, deforestation and diversion of water 

for cash crops - primarily for export'. 29 

As the present economic crisis continues and the indebtedness of the Third 

World countries in general becomes greater and greater, the greater will 

be the pressure to increase cash crop production both by more intensive 
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farming and more extensive use of arable land for their production. With 

this trend, as a natural concomitant will be increasing deforestation and 

unavailability of woodfuel. Consequently, in order to cope with the 

crisis, increase in cash crop production will have to be accompanied by 

conservation measures and rationalization of the cheapest form of domestic 

energy, woodfuel. If this latter policy is not pursued, as was pointed 

out earlier, a crisis in the urban industrial formal sector and its 

profitability is a likely scenario. 

In the light of this socio-economic context, the contribution of the 

technical research on improving charcoal stoves can be better evaluated (a 

similar evaluation would hold for afforestation and reforestation 

programmes as also for improvements in woodburning stoves). On the one 

hand they do alleviate the energy problem, at least in the short term. 

But, on the other they facilitate the increased exploitation of the Third 

World by making increased extraction of cash crops at low prices and 

increased profitable production of industrial goods possible. It 

exemplifies the dilemma of countries caught up in the web of the 

contemporary capitalist mode of production and its present crisis. 

Despite the attempts in areas such as the appropriate technology field to 

ease the impact of the crisis_(while to some extent masking the nature of 

the crisis) and the impoverization of the masses, present trends indicate 

an increasing unrest and dissatisfaction with the organization of a world 

economy which for redoubled effort brings little improvement in the 

quality of life. In any event, the demythologizing of appropriate 

technology and the exposure of the false hopes it extends to the 

impoverished peoples of the world, cannot but serve the cause of a more 

just and human development. Finally, the hope that gadgetry withholds for 

solving the problems of underdevelopment and impoverization is not only 

vain but also misleading. 
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Notes-and References 

Domestic Energy in Sub-Sahara Africa: The Impending Crisis, its 

measurement and the framework for practical solutions. FRIDA 
(1980) 

2 Compendium of Tested Stove Designs produced by S Joseph, Y Shanahan, 
J Trussel and J Bialy of the ITDG Stoves Programme for FAO. ITDG 
1980. 

3 World Development Report 1979. p 42. In this report it states 
"forestry projects could include the promotion of low cost stoves, 
which need only half as much firewood as open fires. Such provisions 
have already been made in a number of projects, supported by the 
World Bank in countries such as Burundi, Niger, Nigeria, Pakistan and 
Tanzania". Further on th 

, 
ey state "the improved wood stoves already 

mentioned can be constructed largely from local materials for about 
US $ 5-10 each. With stronger promotion and the development of 
extension services and artisan training schemes, the use of these 

stoves could be greatly extended. Charcoal yields could be doubled 

by the introduction of better design kilns". 

4 In Appropriate Technology Vol 4 No 2 August 1977, an article on the 
Lorena Mudstove gives a description of the forest depletion and 

erosion which was behind the inspiration to the invention of the 

stove. 

5 In World Development Report 1981, the section on energy had an 

article on Trees for people: a participatory solution delineating 

some of the strategies adopted by South Korea to cope with the 
fuelwood energy crisis. 

6 Openshaw K 19801 - Woodfuel, a time for re-assessment 
Natural Resources Forum Vol 3 No 1UN New York 

Openshaw K 1980 - Rural Energy Consumption with particular 
reference to the Machakos District of Kenya. 
Mimeographed paper given at Workshop on fuel and 
power for rural communities in Third World at 
Bordeaux, France. 

7 Sethuraman S. V. "The Urban Informal Sector: concept, measurement 
and policy", International Labour Review Vol 114 
No 1 July-Aug 1976. 

8 ILO Kenya Report p 505 

9 Colin Leys - Underdevelopment in Kenya - The Political Economy of 
Neo-Colonialism. p 269 

10 Ibid p 505 
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11 K King - Kenya' s Informal Machine Makers: A Study of Small Scale 
Industry in Kenya's Emergent Artisan Society World- Development, Vol 
2p 26 

12 V Tokman - An Exploration into the Nature of Informal-Formal Sector 
Relationships World'Development, 1978 Vol 6 No 9/10 p 1071 

13 Ibid p 1068 

14 ILO Kenya Report p 55 and pp 224 & 225 

15 Hut Tax was first introduced in 1901. It was 2 rupees per hut and 
the reasons given for its introduction were i) revenue, and ii) means 
of making work a necessity 

16 Manfred Bienefeld and Martin Godfrey: Measuring Unemployment and the 
Informal Sector in Instittite--of'-Development, Bulletin October 1975 
Vol 7 No 3p6 

17 Economic Survey 1981 p 34 

18 The last change in minimum wages took place in May 1980. The minimum 
for adult male unskilled workers in Nairobi was fixed at 456 KShs and 
for rural unskilled male workers at 215 KShs. Figures given in 
Economic Survey 1981 p 63 

19 ILO Kenya Report p 505 
20 Appropriate Technology Vol 4 No 2 August 1977 
21 Ibid 
22 FAO Yearbook 1981, this statistic being for 1969-1971 
23 Ibid 
24 FAO Yearbook 1981 gives only production of bananas in tonnes not 

acreage used. 

25 The size of United Fruit Co holdings quoted from "Guatemala, the 
Eternal Struggle" published by Guatemala Working Group, London. 

26 Ibid 

27 Dickson D Alternative Technology and the Politics of Technical 
Change p 162 

28 Economic Survey 1981 p 115 

29 Frank AG Crisis in the Third World p 87 

MD/JME/November 1982 
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Appendix 9: Note on carrying out phases of survey 

There is a convention in field work that it is undesirable to 

carry out surveys more than once with the same group of people 
because of the danger of the later responses being affected by 

the earlier interactions. This study clearly has not adhered 
to this convention for reasons that will be presently 

explained. 

It may be argued that the convention itself is based on an 
inadequte conception of social scientific enquiry; one modelled 

on classical-physics, in which the aim is to observe phenomena 

with zero or at least minimal perturbation. In fact, of 

course, all data collection from persons involves a high degree 

of intervention into their social life, whether the encounter 
is de novo or a follow-up to an earlier meeting. From this 

standpoint, therefore, the importa: nt thing is not to avoid 

perturbation but rather to understand the nature of the 

interaction that takes place during the research encounter and 

to incorporate this into the interpretation of data. 

As regards this study, it is claimed that the data obtained in. 

the' second and third phases of the survey have not been 

affected in a deleterious way but rathel"that these phases 

enhanced the understanding of the energy pattern without 

creating distortions. For example, ascertaining the types of 

wood used and weighing it with spring balances in the second 

phase enhanced the knowledge gained in the first phase without 
introducing any elements that would prejudice the results. 
Further, it is contended in this work that the most important 

point in regard to rural energy patterns is a deep 

understanding of the nature of the system rather than a 

multiplication of sampling on specific elements of the pattern. 
For this purpose, the method adopted in this work was in many 

respects deemed appropriate and justified. 
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Title : The Political Economy of Rural Energy in Kenya 
Author : Michael Drohan 

1. Abstract 

Thýs work presents the findings of an empirical investigation of the 

energy pattern and the socio-economic condition of the inhabitants of a 
-: 1 - rural area in Kenya. From the analysis of the'statistics gathered in 

the: course of a survey, it was found that there was a positive 

cor relation between socio-economic status and the quality and quantity' 

Of. 
- 
energy used. Further, it showed that the rural energy situation in 

Kenya is anomalous in that those with the least land base to supply 
their woodfuel energy needs and the least economic resources are most 
dependent on woodfuel while being in the most unfavourable position to 

meet those needs. Thus, the development of a woodfuel crisis - of which 
there are signs - will be particularly among this latter group and is 

very probably an indicator of their imminent proletarianization. 
Chapters 3,4, and 5 of the thesis present the principal findings of the 

an'alysis. 

Leaving aside the important differences of energ, pattern among rural T'. 0-1 7 -7 
inhabitants, the investigation 'showed that the entire sector*-was 
predominantly,, dependent on-woodfuel and_had-littleorýno access to'more' 
convenient, or versatile'-fuel. s. In-th, e,, first two', chapters, through'an 

'investigation 
of-theýhistorical_process of underdev'elopm'ent, in Kenya and 

among the Kamba-people, an important insight'into'the nature"of the 
rural energy pattern-as itlexists today-iS gained especially'in'respect,, " 
of the contrast and, interdependence, between, the use, of elementary, 
materials in rural areas and more sophisticated forms -of energy 
elsewhere. 

Within Kenya, the ultimate product of the historical process is a 
society which has a modern urbarr industrial sector and a rural sector 
with contrasting, energy patterns. In Chapters 6 and 7, the nature and 
interdependence of these two sectors is investigated. Our findings 

suggest that-an essential element in understanding the rural situation 
Is this link with the urban, particularly, the large flow of wOodfuel to 

the urban sector and the transfer of'surplus it represents 

Finally, in Chapter 8, this-thesis, in view of the findings of the 
investigation of rural energy presents some'elements for a more 
equitable and rational use of ehergy in. Kenya. 
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