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ABSTRACT

In examining the relationship between population growth and income growth, this article first looks at the Malthusian, transition and revisionist positions. The first is not borne out by historical experience, and the latter two do not explain why greater affluence generally leads to lower rates of population growth. It is argued here that the crucial population characteristic is density. Rising densities from a low base facilitate more productive agriculture and greater specialization and exchange within a society, as Boserup (1965) pointed out. This leads to increased wealth but also to higher costs for education and land. This provides a link to Caldwell's (1976) explanation of changing attitudes to family size: at low densities in simple societies benefits from children exceed costs, while at higher densities in complex societies costs exceed benefits. The changes in societies and economies are illustrated by a Kenyan case study. Kenya has experienced particularly rapid population growth this century, and high economic growth; it is now experiencing the transition to lower birth rates.

INTRODUCTION: POPULATION GROWTH, ECONOMIC GROWTH AND POPULATION DENSITY

There are three schools of thought on the relationship between population growth and growth in income per head (see Blanchet, 1991).

· The Malthusian position: Thomas Malthus launched the population—economic growth debate in 1798, with theproposition: ‘Population, when unchecked, increases in geometric ratio. Subsistence increases only in arithmetical ratio’ (Malthus, 1970: 71). The economic argument is that there are diminishing returns to additions of labour to land.

· Transition theory takes population growth to be driven by the level of income. Increases in income initially increase the population growth rate, mainly through lower mortality, but when higher income levels are attained, birth rates decrease, and population stabilizes. An association with increased expenditure on female education is frequently noted.
· The revisionist or technological position is currently mainly associated with Simon (e.g. Simon, 1986, 1992). Technological progress counters the effects of diminishing returns and leads to income growth through the discovery of new resources, more efficient use of existing resources, and improvement of resources. More people generate the necessary new ideas. Ester Boserup (1965) had earlier used similar arguments in relation to agricultural economies. Increasing population density leads to falling yields as fallows shorten but this drives people to adopt techniques that enable more frequent cultivation. This requires more labour for regular farm work and for investments in land improve​ments, but leads to greater output per unit of land.

The Malthusian school supposes that competition for diminishing resources (whether provided by human effort, such as health facilities, or by nature, such as land, water and minerals) will lead to poverty, degradation, conflict, and reduction either in the rate of income growth, or in population. A growing population will be forced to use inferior land. It is often thought that different types of land have a definite human carrying capacity, which if exceeded, will lead to degradation, although Higgins et al. (1982) allow that carrying capacity will alter according to the technology used.
Malthus's gloomy forecast ignored the possibility of technological ad​vance and has not been confirmed by history. Since he wrote, Europe has experienced a greater increase in its population, greater technological change and a greater increase in wealth per head than at any other time. In this century, populations have continued to grow in many developing countries, and where growth rates are declining, this is usually ascribed to moderniz​ation and greater affluence rather than to greater poverty. Food shortages have not increased overall, although there are problems in certain countries. During the decade of the 1980s world food and agricultural production increased by 39 per cent (Pinstrup-Andersen, 1993).
The problem with transition theory is that it simply describes what happens to population growth rates, without providing a theoretical basis for understanding either why affluence has increased, or birthrates de​creased. The revisionist position explains why more people can lead to greater affluence, through the association with the generation of new technologies. However, statistical analysis of the relationship between rates of population growth and rates of growth in national income per capita cannot go further back than about 1950, for lack of data, and are inconclusive. For example, Chesnais (1985) examined a large sample of countries, for the dates 1950/2-1967/9, 1960-70 and 1970-80. For the first two periods, the countries with the highest population growth rates, <3 per cent, had the highest per capita income growth rate, by a large margin. But for the period 1970-80, when countries were divided into four groups according to average population growth rate, the first and third group, with < 2 per cent and 2.6-3 per cent growth rates respectively, both performed markedly better than the second and fourth groups. Blanchet (1991) attributes the inconclusive 1970-80 result to the demographic transition, since some of the countries which had previously had rapid income growth and high fertility were moving to a phase where higher incomes promote fertility decline.

The revisionist position does not explain why population growth rates slow down as affluence increases. This has now occurred not only in Western Europe and North America, but in many newly industrializing countries and in China, and has been particularly dramatic in Mauritius. It is now evident in a few parts of Sub-Saharan Africa, including Kenya, although in most of that region fertility remains high (Lutz, 1993).

We require, therefore, a concept that will explain why population growth may lead first to greater economic output per head, and at a later stage, to a desire for smaller families. This article argues that this phenomenon is due to the links between population density, market accessibility, and 'the direction and magnitude of inter-generational wealth flows, or the net balance between the two flows — one from parents to children, and the other from children to parents' (Caldwell, 1976: 344).

Population density in relation to economic growth has only occasionally been investigated statistically. Hagen (1975) plotted it against economic growth rates for seventy-five countries over five years and found, as summarized by Simon (1977: 140) 'higher density is not associated with lower [income] growth rates except perhaps at the very highest densities, and low densities clearly are associated with low economic growth'. In a later study which included fifty-four countries in the period 1950-70, Simon and Gobin (1980) found a strong and positive association between density and growth.

Boserup argued, in a less well-known section of her book, that greater density induces various changes in society, particularly in the direction of greater specialization. Dr Johnson, writing slightly earlier than Malthus, was prompted by the poverty of north western Scotland in the eighteenth century to observe: 'Men, thinly scattered, make a shift, but a bad shift, without many things. A smith is ten miles off: they do without a nail or a staple. A taylor is far from them: they'll botch their own clothes. It is being concentrated which produces high convenience' (quoted in Boswell, 1786: 169). Greater specialization leads, as is well known, to greater efficiency and increased productivity.

At high densities new costs fall on parents. The costs of providing land rise as population becomes more dense, and land more scarce and expensive. As society becomes more complex the time needed to prepare children to function efficiently within it is prolonged, and education costs rise. These increased parental out-goings, Caldwell (1976) notes, are often accompanied by changes in the nature of marriage, with the family becoming more nucleated, which may reduce the likelihood of reverse income flows from child to parent as the latter ages. (Children of course also have an emotional value but in different economic circumstances parents seem able to satisfy their emotional needs with a smaller number of children.)

The Value of a Case-study in analysing Population—Income Linkages

The problem with analysis of density is that levels of population, as measured by population density per km2, change more slowly than growth rates, so the interactions with levels of income are only visible over a fairly long time period, for which data may not be available, or by comparisons between very unlike societies. Comparisons between nations that differ greatly in their geographic extent or in their climate and resources (for example, Singapore, Brazil and Canada) may not be useful.

Kenya affords a useful laboratory for the study of the effects of changes in population density. It has had one of the highest population growth rates in the world, consistently over 3.4 per cent between 1948 and 1979, but slightly less between 1979 and 1989 (Table 1).'
 Processes which in other countries have taken centuries took place here in a single lifetime. As an example, we interviewed a man born in 1906, shortly after his father had, with a few other families, established new farms in uninhabited bush. In 1990 this once empty area had a density of over 500/km2, and the old man was worried about the small holdings children were inheriting, and the difficulty of finding alternative work for them. Small, scattered, self-sufficient communities, very vulnerable to disease and famine, have become integrated into national and international networks for the exchange of goods, services and knowledge; the old man had a coffee farm and an account with the Co-operative Bank. Nairobi and Mombasa, the former founded only in the 1890s, have grown to towns of 1,346,000 and 465,000 respectively. Since 1900, Kenya has moved from what were most likely high death and high birth rates, to lower death rates and high birth rates, and it is now making the transition to lower birth rates .
However, there can be great differences in density even in a single nation. In 1989 Kenya had several districts with average densities below 5/km' and one, Kisii, with 517/km2. In 1962 analysis showed that 70 per cent of the population occupied 11 per cent of the land area (Morgan and Shaffer, 1966). Athough there has been some spread since then into the semi-arid areas, the largest concentration of population in 1990 remains in the southwest, in the districts of Western Province and Nyanza, running down to Lake Victoria; the second largest is in the central and eastern highlands to the north and east of Nairobi (Central Province and parts of Eastern Province), and there is a third, smaller concentration on the coast to the north and south of Mombasa. Changes in 
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Table 1. Machakos District population: totals, growth rates, age group and sex
1932-79

1932
1948
1962
1969
1979
1989

1. Totals

1979 boundaries
n.a.
366,199
566,463
707,214
1,022,520 1,393,000

1948 boundaries
238,910
357,802
550,779

2. Annual growth

rate since

previous census
2.68
3.17
3.22
3.76
3.09

(Kenya average)
(n.a.)
(3.48)
(3.44)
(3.42)
(3.34)

3. Males/100 females
73
87
90
92
93
93

(Kenya average)
(n.a.)
(97.5)
(98.1)
(99.6)
(98)
(98.3)
Males/100 females

> 15
51
71
74
82
86
85

(Kenya average)
(n.a.)
(88)
(89)
(97)
(96)
(101)

4. Percentage of

population <15
53
50
54
53
50
50

(Kenya average)
(n.a.)
(48)
(51)
(50.5)
(48)
(52)

Sources: Censuses for 1948, 1962, 1969, 1979 and 1989; Kenya Land Commission (1934: vol. 3, Evidence) for 1932; and ODI calculations. The Annual Report, Machakos District (1932) gives 1,220 Europeans and Indians, who have not been included. The 1948 figure includes both African and non-African totals, which were separately counted, to ensure comparability with later censuses.

population density depends on internal and external migration as well as birth and death rates. Between 1962 and 1979, the population density of Kisii District grew by 167 per cent, compared with 186 per cent in Machakos District, probably because outmigration fell more in the latter.

These differences between districts, as well as the inadequacies of national historical data, make it useful to examine the outcome of population growth in a single district. Careful research by an interdisciplinary team has now provided data on Machakos District, 1930-90 (Tiffen et al., 1994). Machakos, in Eastern Province, is in the middle range of Kenyan districts in terms of income per head, population density and agricultural potential, as shown in Table 2. The changes which we describe in Machakos tended to happen a decade or two earlier in Central Province, which has always had a denser population and a higher and more reliable rainfall, and a decade or two later in some other agricultural areas. The transition to greater affluence has been more difficult in Western Province, despite its high-potential land and high densities, partly because of poor connections with markets. The evolution of the mainly pastoral and still very lightly populated arid districts in the north has been different.

Like the neighbouring district of Kitui, Machakos is inhabited by Akamba people. It has experienced little in-migration by Kenyans from other districts and was still 97 per cent Akamba in 1989. About 9 per cent of its area
Table 2. Machakos compared to Kenya: agro-ecological and socio-economic
indicators

Date
Machakos
Kenya

1. % high-potential land
1989
9
12

2. Average rainfall, main stations, mm per year
1980-9
759
256-1764
(range)

3. Population density per km2
1948
26
10

1989
    100
37

4. a. Average rural household income, Ksh per
1981-2

10,638
 9,948
annum

b. Farm income as % of total household income
51
48

5. % males able to read
1982-3
68.3
61.1

% females able to read
42.1
38.4

6. % of age group at school
1989

5-9 years
65
64

10-14 years
93
86

15-19 years
77'
636
7. % of households less than 2 km from bus route
1982-3
83
   88

Notes: 'Females: 74. b Females 56.

Sources: 1 and 2. Kenya (1989b).

3. Kenya (1981) for 1979 census. Morgan and Shaffer (1966) for 1962 census.

4. Kenya (1988).

5 and 7. Kenya (1985).

6. Calculated from 1989 census.

in 1990
 was in Kenyan terms high-potential land (agro-ecological zones [AEZ] 2 and 3), though with a less reliable rainfall than the more densely settled highland districts of Central Province. About 40 per cent was medium-potential land with a semi-arid climate (AEZ 4). The remainder was low-potential (AEZ 5 and 6), characterized by agronomists as suited to livestock and millet (although the people grow maize and other crops).3 
Apart from a few ranches most land was owned by small farmers. There are two rainfall seasons, and two crops per year are feasible, but the rains are unreliable. Periodically there are sequences of three or more very bad seasons. This periodicity can be shown to go back to 1892, when rainfall records began, but from the oral history of famines in the nineteenth century it can be assumed to have also featured earlier. 

MACHAKOS DISTRICT, 1930-90: POPULATION CHANGE, INCOME GROWTH AND ENVIRONMENTAL IMPROVEMENT

Population Change

Table 1 shows a more than fivefold increase in the district's population between 1932 and 1989. In its growth rates and age structure Machakos has always been near the average for the country as a whole, and its male:female ratio became progressively nearer the norm between 1962 and 1979, reflecting diminishing out-migration by unaccompanied males.

Table 3 show changes in population density in the three agro-ecological zones described above. By 1989 density in AEZ 2 and 3 averaged over 350/km2. In AEZ 5 and 6 density had risen from almost nothing to 56/km2 by 1989. Density was calculated according to the land which people were entitled to use at the time of the census. This increased from 6,360 km2 in 1930 to 13,600 km2 after 1963, as uninhabited Crown Land became available for settlement. Former European ranch land was also incorporated: both were mainly AEZ 5 and 6. After 1979, growth rates equalized since no unclaimed land remained.

Part of the growing population in the period 1960-80 took up this new, mainly inferior land. Figure 1 shows that in 1932 only 9 per cent of the population lived in AEZ 5 and 6; by 1989 this had grown to 36 per cent. By 1989 the urban population of the district had risen from less than 1 per cent to 7 per cent. Population growth in AEZ 2, 3 and 4 was usually at a rate of 1-2 per cent per annum in the period 1962-79, because of the movement to new land, while AEZ 5 and 6 were averaging 6-7 per cent per annum.

Changes in the Value of Agricultural Production

Increased use of inferior land is in accordance with the expectations of the Malthusian school, and horrified observers in the 1970s thought it would lead to 'man-made famine' (Wisner, 1977), the spread of poverty and environmental degradation. However, this has not been the case. We calculated district agricultural production for years for which enough data survive.' All production was converted to maize, first at 1957 values. The constant price gives a measure of the increase in the volume of output. For each data point, production was divided by the number of inhabitants at the time. Figure 2a shows that the volume of output increased more than threefold per capita, despite the population growth. Most of the increased value came from cash crops such as coffee, cotton and sisal, or fruit and vegetables. Staple food crop production merely tracked local population growth.

Table 3. Population density in Machakos District, by AEZ

1932
1948
1962
1969
1979
1989

AEZ 2 and 3
82
127
189
211
285
383

AEZ 4
56
78
85
97
110
143

AEZ 5 and 6
2
5
12
20
40
56

District
18
27
42
52
76
106

Note: In order to combine census data with AEZ, the administrative unit, Location, had to be allocated to the AEZ where most of the population lived. As Locations were divided as population increased, the area we characterized as AEZ 2 and 3 became smaller over time, as one or more of the new units might be allocated to another AEZ.

Source: Calculated from census data: see Tiffen et al. (1994).

Figure 1. Total population by AEZ and urban area, 1932-89[image: image1.png]Interior figures show percentage in each zone
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Source: Tiffen et al. (1994: Fig. 4.4).

4. The 1930 calculation appears to be a rough estimate based on the average production. A careful 1957 estimate by the District Agricultural Officer was for a very good year agriculturally, while an agricultural census taken in 1960-61 was for a very bad year. We have assumed average production at this time was midway between these two points. After 1974 a series on total agricultural output was available from the District Agricultural files. We selected two years, 1977 and 1987, each with one good and one bad season, which is average for Machakos. Full details on the sources and methodology used are contained in Tiffen et al. (1994).
Over time, the relationship between maize prices and other crop or livestock products changed. A kilo of coffee bought much less maize in 1987 than in 1977 or 1957 (although in 1994 its value rose again). This was due to world market conditions. There is no evidence that as population grew the main staple, maize, became more scarce, or that its price in relation to other products rose.' Figure 2b shows output per head using 1977 and 1987 price ratios between maize and other crops for these years (price data was not available for most earlier years). Production of fruit and vegetables escalated between 1977 and 1987 in an attempt to compensate for the fall in the coffee price. These horticultural products are not only consumed locally but also sold to urban markets in Kenya and internationally. Although, using current prices, there was a drop in the value of agricultural output per head, it was still substantially higher than in 1930 or the 1950s on a per head basis, despite the large increase in population.

Descriptive evidence suggests a drop in agricultural income initially when the older style of subsistence farming first came under pressure from population growth. However, this was followed by a long period of rapid rise in output, circa 1950-77, as people learnt to intensify. It is not yet clear whether the drop in the value (not volume) of agricultural production in the 1980s was due to population pressure on resources at a time when additional land was ceasing to be available, or represented temporary difficulties in adjusting to new circumstances, or whether it was due to temporarily unfavourable external economic circumstances.

Despite the addition of inferior land in 1962, the value of output per hectare has risen elevenfold since 1932 in terms of 1957 prices; this rise in value of output per hectare continued between 1977 and 1987, although not quite enough to match population growth.

Growth in Non-farm Income 
Growth in total income per head was greater than Figure 2 implies. A Rural Household Survey (Kenya, 1988) showed that by 1981-2, farm income accounted for only half of rural incomes, the rest being derived from services, trade and transport, small enterprises, crafts, and some remittances (see Table 2, section 4b).6 An estimate of district income in 1960 implies that farm income at that time amounted to 80 per cent of total income, with remittances providing 11 per cent and local
5. Famine relief for some of the population remains necessary in exceptional climatic circumstances — for example in 1984, following three successive bad seasons. However, food relief per head was less in the 1970s and 1980s than it was in the period 1942-62 (see Tiffen et al., 1994 for details). Maize became cheaper compared with some common `luxury' foods: it took less maize to purchase a kilo of tomatoes in 1987 than in 1957.

6. Of the 49 per cent non-farm income, 18 per cent came from a non-farm business, 24 per cent from wages, and 9 per cent 'other'. The Central Bureau of Statistics (Kenya, 1988) does not define 'other'. Since this element tends to be highest in Districts where we know there is a lot of male outmigration and remittances, however, it probably refers mainly to this.

Figure 2. Output per head, 1930-87, in maize equivalents
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Table 4. Occupations of husbands, Matungulu, 1979


%a
%b

Farmer, no other occupation
21
26

Tailor, butcher, carpenter, mason
17
21

Unskilled labourer
13
16

Driver, machine operator
10
12

Clerk, manager
8
10

Teacher, pastor, professional worker
6
7

Shop-keeper, small business
4
5

Soldier, police
3
3

No husband
11

Missing information
7

Notes a. 'Percentage of all 243 women involved in survey.

b. Percentage of 201 women, ignoring those without husbands or with the information missing. Source: Rabeneck (1982).

wages and businesses only 8 per cent (Peberdy, 1961). While this is an underestimate of non-farm income,
 the known lower level of farm output in the 1930s. 1940s and 1950s meant that farming households could demand little in the way of non-farm goods and services. The chief non-farm cash came from remittances of migrant labour, mainly male. Peberdy (1961) shows that these remittances were often needed to purchase essential food, and that families had little cash income after paying tax and school fees. The increase in value of output enabled farm families to purchase more, to afford more schooling and other services and to create more non-farm employment. In 1929 there were 85 locally owned licensed shops; in 1987, 8,000. In 1957 only 3 secondary schools had to be staffed; in 1987, 218.

The increase in local employment opportunities helped bring about the decline in male outmigration shown in Table 1. Table 4 shows the variety of occupations in a high-potential agricultural area in the north of the district in the late 1970s. It probably understates the number of men who were farmers only, since the survey was conducted amongst mothers with children under five, and older fathers may have had a less diverse range of occupations than younger ones. Another survey in two high-potential and two medium-potential areas in 1978 found 31 per cent were farmers only, although 90 per cent owned land (Kabwegyere and Mbula, 1979). A 1985 survey of the whole district (ADEC, 1986) found that over 40 per cent of families in each of the three main agro-ecological zones had some income from wages and salaries, and that 35-45 per cent had some income from crafts. The 1985 categorization did not, unfortunately, list shop-keeping or small businesses.
The increase in the percentage of people employed in non-farm activities as the value of agricultural output per head and population density increase has been found in many countries, particularly in Asia, but also in high density areas of Nigeria (Haggblade et al., 1989). Haggblade et al. conclude that the process has much further to go in most of Sub-Saharan Africa, which lags considerably behind Asia in population density. A district analysis in a neighbouring but more densely populated Kenyan district showed livestock, coffee and food crops almost equal in terms of generating value added, and demonstrated that consumption linkages were important in generating regional growth (the extent of the importance varying accord​ing to assumptions about supply constraints in agriculture) (Lewis and Thorbecke, 1992).

Physical Transformation of the District

In the 1930s and 1940s the largely treeless inhabited area was characterized by widespread erosion and degraded communal grazing lands, leading to increasing poverty and frequent need for famine relief. Food distribution or subsidized grain movement were necessary in fourteen of the twenty years between 1942 and 1962 (Owako, 1969). This led to a government programme for compulsory communal work to counter soil erosion, assisted by large inputs of funds and staff in the period 1946-62. However, air photographs show that the largest extension of effective terracing was by private initiative in the period 1961-78, when there was no government programme.'

By 1990 all grazing land was privately owned and usually enclosed. Much of the degraded grazing in the older areas had been converted to terraced arable. Almost all arable land in the older settled areas was terraced. The improvement of the productivity of the land demanded not only increased inputs of labour but also resources for equipment, planting and fertilization. There were more trees, valued producers of coffee or fruits, building timber, fodder or fuel; trees also sheltered houses and defined farm boundaries. Photographs taken in 1937 and 1990 attest to the transformation of eroded, unproductive land into a manicured farm landscape (see Tiffen et al., 1994).

The process was rather different in the low-potential land which was almost 

8. At all times, government aid has been confined to tools and advice. The largest cost of terracing is labour, which is provided by farm families. The reasons why they in fact chose a type of terrace that requires more labour than the compulsory type introduced by government are fully discussed in Tiffen et al., 1994

unoccupied before 1960. As Boserup would have expected, but to the horror of observers, the new settlers reverted initially to 'primitive' tech​niques, clearing land by observers, the new settlers reverted initially to ‘primitive’ techniques, clearing land by burning, broadcasting seed, not using the ox-plough (because there was still tsetse fly in the bush). The rapidity of settlement was such that by the late 1970s almost all land had been claimed for private cultivation and grazing. Terracing began, mainly family-financed through participation in work-groups or by labour hire, but with some technical assistance and tools after 1978, provided by two foreign aid programmes and one project run by the local Catholic Diocese.

A reconstruction of the erosion history of the district since 1930 shows that erosion has been reduced. In 1990 most of the remaining erosion occurred on grazing land (since most of the arable is now protected), and even this is showing gradual improvement as more owners adopt careful management techniques. (In the newer areas there is a problem of increased woodiness under cattle grazing, but this is not evidence of biological degradation.) Erosion is now most visible in connection with poor road drainage, and sand excavation from river beds (Thomas, 1991).

Machakos Compared to Kenya

The economic growth in Machakos is, like its population growth, fairly typical of Kenya as a whole, and particularly of the regions where population is concentrated. For example, many similarities can be found in the study of Kikuyu areas of Central Province (Collier and Lal, 1986). During the 1960s and 1970s Kenya experienced rapid economic growth, despite some setbacks in the 1970s from bad weather, and the oil shock. In the second half of the 1970s, the prices of tea and coffee, important exports, were high. The 1980s witnessed slower growth, and the nation-wide drought in 1984 provided a severe setback. From 1985 growth resumed, but was only slightly above population growth (Kelley and Nobbe, 1990).

Machakos has shared in the finding of new markets for fruits and vegetables, but it lies away from the main tourist centres which have been another mainstay of the Kenyan economy. As in many parts of Kenya, employment in the 'formal' sector, consisting of government and large companies, has grown only slowly since 1980. Until recently, only Machakos town had electricity, and a very few formal industries. The growing population has had to depend on the 'informal' sector, consisting of small-scale businesses operating without power or connection to water. In Kenya as a whole small-scale enterprises have recently been the fastest growing sector of the economy, with an estimated growth of 15 per cent between 1985 and 1988. Nationally small businesses were estimated to contribute 17 per cent of rural incomes in 1981-2 (Livingstone, 1991).

We will now discuss the mechanisms behind the growth in incomes in Machakos District, and the interactions with societal changes which are now leading to a decline in its population growth rate.

THE VICIOUS CIRCLE OF SPARSE POPULATION AND PRIMITIVE TECHNIQUES

This heading to Boserup's chapter 8 (1965: 70ff) indicates why population density remained low until this century. While densities are low, people can satisfy their food needs by a system of shifting cultivation and long fallows, which demands little labour, but also implies that families are thinly spread, in small and scattered groups. They therefore have to be self-sufficient, and little division of labour and specialization is possible, as Johnson noted for north western Scotland. Institutionally, the system implies no permanent villages, little investment, therefore, in community facilities, and no central authority with a wide geographic reach that can amass resources for major investments.

Available types of storage cannot generally safeguard grain for much more than a year. Foods surplus to needs cannot be sold because long distances to towns make trade uneconomic. Farmers in Masii Location, Machakos, after a very good harvest in the short rains of 1962-3, put little effort into farming in the 1963 long rains (Heyer, 1966). Older community leaders in Masii told us that in 1960 they did not take arable farming very seriously; their livestock were more important.

A succession of bad seasons therefore leaves the population vulner​able to famine. When transport from areas with different weather is not possible, this could lead to high death rates. In Machakos, contemp​orary estimates of deaths in the 1898-9 droughts were 25-50 per cent (Munro, 1975), leaving an estimated 100,000 people. Thus before the drought, and before the arrival of the British in 1890, there are unlikely to have been more than 200,000 people in an area that now supports 1,500,000.

We cannot be certain why population density before 1900 was so low. It is likely, however, that growth was periodically reversed by famine and disease. In neighbouring Kitui District the bad seasons began earlier and deaths may have been greater. Old people in Kitui in the 1970s still recollected the horrors of the famine at the end of the nineteenth century, and the way that smallpox, spreading as refugees searched for food, added to the death toll. Many Akamba, having sold all their livestock, were obliged to sell their wives and children to the Kikuyu in order to obtain food, thereby reducing future population (Ambler, 1988). Machakos tradition recollects several other devastating famines in the nineteenth century, particularly that of 1836 (Owako, 1969).

One reason for the increased population growth rate since 1930 is that trains and lorries have brought in food when necessary, as for example in the periods 1942-62, 1965 and 1974-5. They were last needed in 1984-5 after three successive very bad seasons. While most families now have some income from other sources with which to buy food from better placed districts in Kenya if local crops fail once or even twice, the situation would previously have been much as Johnson described it for an isolated island in Scotland in the eighteenth century:
In Mull the disappointment of a harvest, or a murrain among the cattle, cuts off the regular provision; and they who have no manufactures can purchase no part of the superfluities of other countries. The consequences of a bad season here is not scarcity, but emptiness; and they whose plenty was barely a supply of natural and present need, when that slender stock fails, must perish with hunger. (Johnson, 1775: 133)

It is also likely that the gradual improvements in purchasing power for medicines and aids to hygienic living, such as soap, and the gradual increase in curative and preventative health services have reduced mortality.

It is sometimes thought that population remained low before this century because people restricted the number of births. The best known example is the existence in many societies of taboos on marital intercourse for lactating mothers. Food shortages could also directly reduce fertility; for example, the feasts which accompanied the circumcision ceremonies for young men and girls, and which made them marriageable, would be postponed in years of bad harvest. Mwaria (1985) considered this one reason why parents in Kitui District in 1976 often had more children than their own parents had had. This is an example of the way in which improved incomes and welfare might initially act on birthrates to increase population growth. (Kitui, less densely populated and more arid than Machakos, seems to be some twenty to thirty years behind in its social and economic evolution.) However, there is little information on the number of births per woman until after 1960, when this data began to be collected in censuses. Mwaria's informants are likely to have been unaware, as children, of all the infants their mothers had lost.

While bad times would act to limit births, however, the ideal was a large family. Although Boserup does not point this out, a sparse population benefits from many children. Contemporary informed observers (Lambert, 1945) and the older leaders that we interviewed, agreed that wealth and prestige used to accrue to men who had many cattle, who acquired, using the cattle as bride price, many wives, and had many children. Grandfathers were the social leaders and the repository of experience. Education was limited and cheap: it was provided by parents and grandparents as they passed on skills and values. Return flows began early: children contributed to farming and livestock activities from the age of seven or so. Fathers had no obligation to provide land or a living to their sons. Land was plentiful; sons established new farms for their own families, but retained an obligation to help their parents. This gave the extended family greater social and geographic reach, and reduced its vulnerability to agricultural disaster in any one location. Daughters brought in livestock through the payment of bride wealth. Clearly, the balance of the inter-generational wealth flows were from children to parents, making it economically rational to aim for a large family.
Our investigations showed large families were also desirable as a defence force. A low human population implies a high wildlife population, which from the point of view of colonizing farmers, could threaten lives or crops. The elderly man referred to earlier said his area was selected for new settlement because newly arrived missionaries had started shooting wild animals. Before that, a few people had kept outlying farms there, which suffered from animal damage, but had lived elsewhere because of the dangers. Those who settled in the former Crown Lands of southern Machakos in the 1970s were ambitious to establish large farms, but told us they often had to give or sell part of the land they had cleared to relatives or friends, to get help in defending it and themselves from animal depredations. Polygyny, which enables some men to enlarge their family labour force, remained a common form of marriage in this area in 1990, at a time when it had become rare in the older settled areas. Both men and women were needed to clear and develop the new farms and the 1962 and 1969 censuses show that the new areas had 85-95 men to every 100 women, at a time when there were only 65-76 men to 100 women in the older areas (Tiffen, 1991: Table 19).

Boserup argues that only when population density brings about a transition to short fallows and permanent villages does it become worthwhile to invest in durable houses, wells, roads, etc. Artisans and traders then engage in their specialisms full-time rather than part-time. Further increases in population density lead to a degree of urbanization which creates a regular demand for surplus rural food. The demand can be met because population growth has impelled a transition to a more intensive form of agriculture which gives a lower output per hour of labour than long fallows, but a much higher return per year and per hectare as more hours per year are worked.

The problem is how to reap the rewards of concentration at low densities. Boserup says that people do not willingly adopt the hard labour of intensive agriculture, and suggests that more powerful groups therefore frequently resort to raiding and enslaving their neighbours to amass wealth (as the Europeans did in settling the Americas). When they could, the Akamba raided their neighbours, seizing cattle which could be exchanged for wives, and incorporating captured women and children into their households through marriage and adoption (Mwaria, 1985). At other times they were the victims. Raiding means that neighbouring tribes are often enemies, and that trade and the flow of ideas are impeded. The Akamba were in a state of constant enmity with the surrounding Maasai pastoralists, although they seem to have maintained better relationships and trading links with the Kikuyu, who were also hostile to the Maasai. Long distance trade to the coast was a dangerous and occasional enterprise, protected by a convoy of warriors, and restricted to high value goods like ivory. Women were valued as producers of children and of the labour that provided grain; men dominated society as fighters, defenders, and amassers of wealth through cattle, trade and raids.

Thus, low population densities promote a desire for large families, but at the same time, hinder trade and specialization. Poor trade links and lack of storage make for high vulnerability to climatic calamities, and keep densities low. However, extensive agriculture gives a high return to labour in good weather, and leisure. Since accidental surpluses cannot be traded, they might as well be celebrated, and consumed in feasts and ceremonies: there is little reason for thrift and investment.
MIGRATION AS AN ALTERNATIVE TO INTENSIFICATION

Population growth became noticeable by the 1920s, and reached 3.8 per cent per annum between 1969 and 1979, before falling to 3.1 per cent between 1979 and 1989. (A similar pattern was experienced elsewhere in Kenya, as Table 1 shows.)

The growing population was enforcedly concentrated. The Akamba and other tribal groups in Kenya were given boundaries, or 'Reserve' lands, in the first decade of the century. Other land either became European farms, or was designated as Crown Land, not available for settlement. The Akamba, unlike the Kikuyu, did not actually lose much land that they had previously cultivated; however, they strongly resented the boundaries, since they were prevented from taking up new farm land and grazing areas when old ones became exhausted, or as the population grew and young families needed new farms. They blamed boundaries for the soil degradation, grazing depletion, food shortages and hardship of the 1930s and 1940s (Lambert, 1945). The available evidence suggests that incomes per head were falling at that time. Men had to take temporary work outside the district to pay taxes and, increasingly, to meet other family needs.

Boserup makes the point that while certain types of technical change will only occur when a certain density of population is reached, it does not follow that technical change will always occur when the demographic prerequisite is present. If fallows are shortened without knowledge of other fertilization techniques, yields will fall, and the population must choose between starvation and migration (Boserup, 1965: 41). In a closed society, necessity usually stimulates invention and harder work, or a suitable technique already being practised in special areas for special reasons can be extended. Certainly, in some hill areas in Machakos people were already making use of streams to irrigate the sugar they valued for their beer. They could observe manuring practised by some nearby European farmers. The majority did not take up the hard labour involved in irrigation construction and the carrying of manure partly because there was an alternative. Temporary outside work provided a better reward to labour than subsistence farming, and a means to supplement the food the family grew at home. This was still the case in Masii Location, AEZ 4, in 1962-3; men could earn far more by migrant labour than by producing grain for sale (Heyer, 1966). Most inhabitants of the district were still too far from a market to sell their excess grain profitably.

Table 1 includes a calculation made from census data of the percentage of males of working age absent from the district. It was 20 per cent in 1948: it may have been higher during the war years, and at points in the 1950s. Estimates from some villages show 60 per cent of the men absent. By 1969 the district figure had fallen to 15 per cent and in 1979 to 10 per cent.

Most migrants intended to return. Work outside the district did not directly affect population growth, since the men maintained a rural home, and their wives visited them in town. Mwaria (1985), who compared 250 women with resident husbands and 250 women with labour migrant husbands in Kitui District in 1976, found little difference between them in family size or in the view of the ideal family. Work outside the district has, however, been one of the main mechanisms for bringing capital and information back to the district. Often, the returning migrant invests in a non-farm business, like transport or a shop. This helps provide the conditions in which agriculture becomes more profitable. The next investment is in the farm. If the man is away, his wife manages its improvement and expansion, for it is regarded as a joint enterprise. For many parents, their first investment is in education, partly to enable at least one of their children to get a good job, and to start the process of investment in businesses and farms.

INCENTIVES AND NEEDS
Although Boserup emphasized the role of necessity in driving people to work harder at intensive agriculture, she also, at the end of her book, discussed the importance of incentives. She said that increasing density of population facilitates the division of labour and the spread of 'communications and education. A period of sustained population growth would first have the effect of lowering output per hour in agriculture but, through specialization, would raise it in other activities. She supposed that this might lead to social disruption and tensions, as rural people migrated to towns. However, the ensuing rise in food prices would eventually provide the necessary incentives to raise the productivity of agriculture, provided there were no cheap food imports (Boserup, 1965: 118-19).

Some authors have doubted whether the Boserupian mechanisms are sufficient to cope with the very rapid population growth experienced in parts of Africa. The Machakos study shows the importance of incentives for change, in the form of the possibility of earning higher incomes, and purchasing desirable goods and services. Exports as well as local urban demand provide the stimuli, and profits are one source of investment capital. Trade assists people not merely to cope with, but to benefit from population growth.

Indeed, trade and population growth are closely linked. Trade, transport and information services, whether offered by a government organization or private individuals, have a lower cost per head and become more efficient as population density rises. It is particularly important that roads can be more easily constructed by communal labour when people live closer together; they are also more desired by traders and others when they lead to areas of high population density. In Machakos, missionaries were amongst the first road promoters. Mbithi (1971) found that in Kenya and Uganda villages with good roads heard what other villages were doing, were inspired to obtain for themselves a greater variety of communal and private facilities, such as schools and shops, and that this was, in turn, strongly related to the number of innovations adopted by surrounding farmers. Roads not only facilitate the flow of information but also increase the incentive to invest, because imported goods become cheaper, and farm-gate producer prices rise.

Feeder roads can be, and are, constructed by communal groups, but main roads require government investments and maintenance funds which have often been lacking. Machakos had only 0.12 km and 0.19 km of roads per km' in 1970 and 1983 respectively (data from Gyllstrom, 1991) so it still has a long way to go in experiencing the full benefit of good rural infrastructure.' Districts in Central Province, which according to the 1981-2 survey had family incomes equal to or higher than those in Machakos, have a much higher road density, whereas Western Province, although densely populated and with good land, has poor road connections and lower incomes in which remittances play an important role. Local roads are facilitated by higher population densities, but the construction and maintenance of trunk routes may depend on other factors.

Human porterage is the most expensive form of transport. In areas without roads, and where tsetse infection prevents the use of pack animals, porterage costs limit trade to luxury items. Food, even in times of great scarcity and high price can only be carried over relatively short distances before the cost of transport consumes its value.' The poor road coverage of Machakos in 1990 was nevertheless a great improvement over the position in 1900.

The change seems to have started with the 1939-45 war, which had the effect of increasing the demand for food production in Kenya. Increasingly, northern parts of Machakos found it profitable to supply the growing town of Nairobi. After the war, many Akamba soldiers returned with new ideas, and with gratuities. This coincided with a new Labour Government in Britain, whose colonial policy emphasized the democratization of local government, leading to the first elected local government Councils, with sine power over the disbursement of local taxes and
9. Boserup (1981) compares India with 0.3 km of poor roads per km2 with high technology countries having more than 1 km of better roads per km2.

10. In a study in Nigeria in the 1960s, the ratio between ton-kilometre costs of porterage, donkey transport, lorry transport on a sandy road and lorry transport on a bitumen road were 30 :10: 3:1 (Tiffen, 1976).
and the purpose of communal work. The returning soldiers used their Council to push for schools, roads, and access to profitable crops, such as coffee. The road network was extended in the early 1950s, the DC observing that the Akamba were always willing to turn out (for communal work) for schools and roads. The government also improved two main roads to Nairobi.

However, while roads are important, improvements in the value of output per hectare and the development of non-farm enterprises has also required new technical and market information and better management skills. The new information has been derived from a variety of sources: formal agricultural research and extension services; early missionaries; trading firms and individual traders; non-governmental organizations; farmers' own observations as they travelled for trade or for work; farmers' own experimentation; and school teachers. Rising density means schools and extension, like roads, cost less per user, and information circulates more easily and cheaply where people live closer together, meeting in their shops, bars and churches.

Thus, density is closely linked with cheaper access to markets and to information, making increased production feasible and worthwhile.

SOCIAL TRANSFORMATION

New Attitudes to the Future, Work and Investment

The transition to more intensive agriculture and a more diversified economy is accompanied by many changes in social values and social relationships. It involves a new attitude to the future, which is seen as something which can be influenced by present work and investments, rather than being dependent on fate and the weather.

The Akamba are now credited with characteristics of hard work and thrift. These have been induced by social and economic forces; they were no more innate in the Akamba than in other peoples. The British resorted to the enforcement of compulsory work on terracing and other improvements because they thought the Akamba were hopelessly idle and improvident, given to overmuch drinking and dancing. After a good harvest in 1951-2 the agricultural officer reported:
Even cleaning out of terraces preparatory to the Long Rains has been neglected ... This extraordinarily prosperous year has done more harm than good in so far as agricultural progress is concerned, so feckless are the Wakamba people. It is impossible to persuade groups to effect repairs on dams damaged in the last heavy rains. It is difficult to feel sympathetic towards people so grossly improvident as these. (Kenya National Archives: DAO/MKS/1/88
We have, however, already seen why surpluses were celebrated rather than traded.

According to Boserup, one reason why shifting cultivation is preferred is that it gives high returns to labour, and enables people to have plenty of leisure. She believes it is only the necessities imposed by population pressure that force people to acquire the habits of hard daily work (Boserup, 1965: 54). However, incentives also play a part. Even in 1937, a soil conservation officer thought that some areas of northern Machakos had remarkably intelligent and progressive farmers, who provided five-sixths of the exports to Nairobi, and who might take up bench-terracing. He did not, apparently, ask himself why these 'natives' were so different from those in the rest of the reserve, whom he describes as having 'no thought for the future' (Barnes, 1937). In 1990, with a population much more dense than in the 1950s, we found that farmers were conscious that they worked harder than their parents, and were pursuing long-sighted investment policies. They invested in their children, who were later expected to provide capital for the farm. In the densely settled north some farmers were undertaking low-return improvements to their grazing land, in order to be able to pass on a viable holding to their heirs (see Tiffen et al., 1994). The Masii farmers who once did not take their arable land seriously now organize their work carefully to achieve two good harvests as regularly as possible, since by 1990 there was a market for their grains and beans. This requires more work. As one woman said, when we asked whether she lived better than her parents: 'My father could sing and dance; I have no time'.

Efforts to teach intensive agriculture made slow progress in the 1950s although, significantly, manuring, early planting, row planting and plough​ing were all most willingly adopted in the more densely populated highlands, particularly in northern areas nearest to Nairobi, which grew rapidly after 1948. These areas were the first to adopt, voluntarily and as a matter of preference, the labour-intensive bench terrace in place of the narrow-based terrace of the compulsory programme, because it conserved more of the scarce water, and enabled very profitable sales of fruit and vegetables to the growing towns. Later it was also used for the main food crops, maize and beans.

Change within the Family

Economic change led to social changes which many observers have found to be conducive to the transition to smaller families. The first is the increase in schooling, discussed below. The second is greater emotional nucleation in families, involving husbands, in particular, devoting more time to their wives and children, and less to all-male groupings for herding, community management, trading, beer-drinking and leisure. (Custom excluded women from beer-drinking.) The large outmigration of males led to social disruption, but ultimately improved the position of women. If the husband was away, he had to delegate more decision-making to his wife, or they had to mutually agree upon a policy which she would carry out, not merely with respect to farming, but also in the education of children. Some men we met were proud of the way their wives had been able to claim a large farm through clearing and organizing the labour while they worked in Nairobi.

Male absence also forced women into leadership positions hitherto monopolized by men. In particular, the rotational work groups so frequently used in constructing terraces, improving houses, farming, or establishing a non-farm business, consisted mainly of women, in the absence of men, and were led by women. The traditional type of work group has been trans​formed, with the help of community development services and adult literacy, into self-help groups which pool money as well as labour, and which are connected with district-wide, or even national and international organiza​tions. Their leaders now require literacy and numeracy. A society once dominated by elderly patriarchs now draws its leadership and ideas from a wider range of people, including women and the educated young. Members of women's groups became a force, for whose votes politicians competed (Mutiso, 1975).

At the same time the churches gained new recruits; many schools were church-promoted. Church groups and offices gave women new positions. The churches emphasized the equality of men and women, and commun​ication between husband and wife (Shepherd, 1987; Mbula Bahemuka and Tiffen, 1992). Greater equality between men and women probably also occurred because of the continuing labour shortage on the ever-smaller farm. In the 1930s, the men would have their livestock interests, and would assist their wives only in the initial clearing of land for farming; by the 1980s, women had learnt to perform livestock-connected tasks in the absence of their husbands, including ploughing and even castration, while husbands, when their main occupation and income derived from a small farm, worked with their wives at weeding, harvesting and planting.

Several observers in the 1960s noted the strains which these changes imposed on relations between men and women, and between the unschooled old and the educated young, blaming this for an alleged increase in male alcoholism, but by 1990 society seemed to have found a new adjust​ment. A woman leader in Masii described this as an important change. She said that at the time of independence (1963) there was still division of labour by sex, but now, men and women do the same — the taboos had broken down. Women were better off because men were more helpful in the family; before, she said, they used to desert the family and drink. Such a change in marriage is conducive to greater mutual decision-making on family size."

Education by Specialists

The shortage of labour and the need for good management on the farm meant that women, whose most important function had been reproduction, were increasingly valued also as producers and managers. Literacy and numeracy were not only helpful for commercialized farming and for the operation of new social networks, such as the co-operatives and church organizations, but were also vital for many new jobs. The new services for education, health, community development and agricultural extension, the shops and other small businesses, are staffed by women as well as men. From the 1950s the Akamba were reported to be seeking education for their daughters as well as their sons. The first Kenyan all girls' school leading to secondary education was established in Machakos in 1950.
The new educational needs could not be met within the family, but needed specialists. From 1945 onwards more and more Akamba demanded, and paid for, education for their children. They contributed in work and funds to the new buildings and, initially, paid the fees which financed the employment of teachers by the local councils. In the 1970s fees for primary schools were abolished, but primary schooling still cost money: in uniforms, contributions for text-books and materials, and contributions to the school building fund.

In the 1980s nursery education and vocational village polytechnics both expanded rapidly. Nursery schools were valued partly for giving a child a good start, partly because they freed mothers' time for work on the farm or elsewhere. Fees have to be paid for nursery, secondary and vocational education. In. 1985 an educational reform extended primary education from seven to eight years and made it more practical; the effect was to increase the length of education for what is now almost universal primary schooling, and to increase the costs of educational materials for which parents pay (Kelley and Nobbe, 1990). School fees are generally considered amongst the Akamba as a father's responsibility (Kabwegyere and Mbula, 1979: 78).

By 1979 Machakos had higher levels of school participation, particularly for the 10-14 age group, than the Kenyan average: 94 per cent of 10-14 year olds attended school, along with 74 per cent of the 15-19 age group (56 per cent in Kenya nationally). Even 14 per cent of the 20-24 age group were at school. These proportions are high, and Table 2 shows that they had increased still further by 1989. Amongst girls, 68 per cent of the 15-19 age group was at school in 1979. As elsewhere, education for girls has led to a postponement of marriage and the age at which a girl has her first child. The average number of births per woman in this age group was only 0.21 in Machakos in 1979, compared with 1.48 nationally (Kenya, 1981: Vol II), so continued schooling for girls was already affecting birthrates.

A relatively small proportion of the 5-9 year age group attends school. This may be because poorer parents need to wait for one child to complete before another starts. Schooling delays the age at which the child might be expected to start full-time work and to make either a financial or larger labour contribution to family welfare. (Children help before or after school and in holidays.)

Land Tenure

Density also impels change in land tenure. Boserup (1965) shows how, as investment in permanent land improvement becomes necessary to raise output, tribal or feudal forms of tenure are usually transformed into private property. She also gives examples of the many cases in which governments have misunderstood the processes at work, and where their 'land reforms' have led to untoward results.

By the 1930s, tenure in the more densely populated areas of Machakos had evolved to a state where a man could claim absolute ownership of land he or his forebears had cleared for agriculture, including the right of sale (though not without an increase in inheritance disputes). A man could also claim exclusive use of an area of grazing as long as he or his heir actually used it. In 1938 the local council (under government prompting in its anti-erosion campaign) required such grazing areas to be fenced with sisal. This promoted the inheritability and sale of grazing as well as cultivated land. In any case, in the older areas, open access grazing land was disappearing as new families established new farms. Although the Swynnerton programme of land registration began in 1954 it was not initiated in Machakos until the late 1960s, and was still incomplete in 1990. However, local custom has in most places given sufficient security for investment. The main uncertainties have been on former Crown Land, where the government sometimes assigned to other individuals or institutions land on which Akamba farmers thought they had established ownership rights by cultivation.

By about 1980 there was no unclaimed land left in Machakos. Parents could only provide for their children's livelihood by giving them the education and, if necessary, the capital for a non-farm job or enterprise, or by further intensifying production on a farm that would become very small when divided, as Akamba custom demands, between all the sons of the mother who had cultivated it. Because this was also happening elsewhere in Kenya, competition for non-farm jobs was increasing; as parents told us, they had to invest in longer education for their children with an increasing risk that even then they would not secure a good formal sector job, from which they could make a financial return to their family.

THE POPULATION TRANSITION IN MACHAKOS

The beginning of the transition to smaller families in Machakos was captured by a survey in 1978 (Kabwegyere and Mbula, 1979), which we can compare with a contemporary survey in the less densely populated Akamba district, Kitui (Mwaria, 1985).

In four Machakos locations, 79 per cent of the men interviewed said it was no longer prestigious to have many wives (nearly 60 per cent citing the cost of living as the reason), and 61 per cent said they would prefer to have fewer children than their parents, again mainly for cost reasons, although 4 per cent cited shortage of land. Although a fairly large family was considered good, 47 per cent thought there was no advantage to more than six children. Those who wanted more cited the extra help they gave at home (36 per cent), and their contribution to the parent's security (6 per cent). Asked whether they would prefer fewer children than they actually had, the answers were evenly divided: 42 per cent said yes, and 41 per cent said no.

Amongst the women, no fewer than 56 per cent said they would prefer to have no more children. However, 46 per cent felt the ideal family size was six to eight children, and only 23 per cent said one to four. As with the men, the main reasons for preferring fewer children than their parents had had was the cost of living and the shortage of land. The two poorer villages (with population densities then of 119 and 138/km2) wanted more children than the richer villages (population densities then 367 and 309/km2). The younger women, aged 20-40, had the highest proportion wanting only one to four children. The cost of education was the single factor most influencing the desire for smaller families. This was a major element in the cost of living (Kabwegyere and Mbula, 1979): 31 per cent of the families were paying school fees ranging from Ksh 320 to Ksh 4,000 per year at a time when, in one of the two poorer villages, farm and off-farm income combined was estimated as averaging Ksh 4,586 per household (Rukandema et al., 1981).12
Although we can see here the beginnings of a switch to the view that fewer children were desirable because of the expenses of education, knowledge of methods of family limitation was not generally available. Abstinence was the main method practised. There were only two centres within the district at which modern supplies were available, and time and distance would have put these out of reach for most.

When Mwaria interviewed 500 women in Kitui District in 1976 population density there was 10/km2, compared with the district average of 72/km2 in Machakos. Amongst the Kitui women whose husbands lived locally, only 12 per cent wanted no more children, and only 2 per cent wanted three or fewer children. The average ideal family size was seven children. Just under half approved in general terms of family planning practices, if this desired number had been attained, or if indicated by the health of the mother. Amongst those who disapproved, the largest number gave the desirability of a large family as their reason, with 25 per cent saying the equivalent of `you don't know the child who will help you'. It was recognized that children might be 'lost' in the city, but this was all the more reason for having many, and reducing the risk. No less than 63 per cent gave economic reasons for desiring large families — security for old age, labour for the farm and household chores, and direct financial assistance. Attitudes were similar amongst women with migrant worker husbands. The few who wanted to limit family size had high educational ambitions for their children.

THE POPULATION TRANSITION IN KENYA

Data from the 1989 census (Kenya, 1994) show a drop in the population growth rate in the 1980s as compared with the 1970s (Table 1). Two Demographic and Health Surveys, carried out in 1989 and 1993 (Kenya, 1989a, 1993) show a reduction in the Total Fertility Rate (TFR) to 5.4 in 1993, from 6.7 in 1989 and 7.7 in a similar survey in 1984. These are enormous falls in very short periods. Both surveys confirm geographic variation; the highest TFR in 1989 was in Western Province (8.1) and the lowest in Nairobi (4.6). Eastern Province, which includes Machakos and Kitui, showed a fall in the TFR from 8 in 1984 to 7 in 1989. There was an even greater change in the number of desired children — the envisaged ideal family — which fell in the same period nationally from 7.3 in 1984 to 4.8 in 1989. The average for Eastern Province in 1989 was 4.2 and in Western Province it had fallen to 4.9. The Coast was highest at 5.6.

Evidence of a change in behaviour could be provided by the size of the 0-4 age group in relation to the 5-9 age group in the 1989 census. Normally, the younger age groups are larger than the older age groups, in the well-known population pyramid, as larger and larger groups enter the child-bearing years. If large numbers of parents have quite recently made a decision to limit family size or to postpone children, the size of the 0-4 cohort will be reduced. Unfortunately, the numbers in the 0-4 age group are the least reliable portion of the Kenyan census. Successive censuses show that young children are undercounted, and that the population aged 10-14 in the census held ten years later is greater than would be expected from the previous figures for 0-4 year olds. In 1979 the 0-4 age group nationally was 114 per cent of the 5-9 age group; in 1989 it was 109.5 per cent. In Machakos the 1979 and 1989 figures were 106 per cent and 104 per cent respectively. The fall is likely to be real; it is not likely that undercounting of this age group increased, as efforts are made in training enumerators to overcome this problem.

Assuming undercounting occurs to more or less the same degree in all parts of the country, the figures should indicate at least the major differences between districts in the proportion of the 0-4 age group. The percentage which it formed of the 5-9 year age group and district population density was therefore subjected to a regression analysis, which showed no relationship. Nairobi Province and Mombasa districts had high percentages of 0-4 year olds, despite high density and the fall in the TFR in Nairobi by 1989. We assume this is due to in-migration by young families. At the other extreme, districts with very low population densities, below 30/km2, had a random distribution of percentages, some high, some low.

However, when the two heavily urbanized areas around Nairobi and Mombasa and the nine districts having a density of five or less per km2 were omitted, the scatter shown in Figure 3 emerged. This shows the random distribution below 30/km2. In the more populated districts, there appears to be a clear trend for a recent reduction in family size, as shown by lower numbers of 0-4 year olds compared with 5-9 year olds, with districts falling into three groups. In the first group are districts mainly in Eastern and Central Provinces, with relatively good access to markets. Kitui (K) and Machakos (M) are highlighted in this group. The last group are high density districts in the west of the country (Western Province and Nyanza), which have a high proportion of high-potential agricultural land by Kenyan standards, but less good access to markets than is the case with the Eastern and Central Provinces. Consequently, these districts have a fairly high degree of reliance on male out-migration. There is a middle group, mainly Rift Valley and Nyanza, which falls between these two. Within each group, the propensity to reduce family size rises with population density, but the western areas have a higher proportion of 0-4 year olds than those in the east and centre.

The graph appears to confirm that density is an important factor influencing family size, for the reasons outlined in this paper, although there are other forces at work, probably connected with the potential of the land and access to markets. High density areas which are cut off from external markets by poor communications across intervening low density areas, as in Western Province, may lack sufficient stimuli and resources to make the investments that raise incomes, and families which rely on migrant earnings may have a higher expectation of financial returns from their children than those whose children establish independent homes and incomes locally

Figure 3. Kenyan rural districts: 1989 density and 0-4 as % of 5-9 age groups
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In 1989, 27 per cent of currently married women nationally were using some form of contraception, again with the rates varying geographically and according to the educational standards of the woman. Prevalence varied from 18 per cent amongst those without education to 40 per cent of those with secondary education. Eastern Province had a high rate of prevalence, at 40 per cent, but of these, half were using traditional rather than modern methods of avoiding conception. In Machakos District the figures were 40 per cent for any method, 12 per cent for modern methods. By 1993 there had been a very significant change nationally: while numbers of married women currently using contraception had only risen to 33 per cent, 28 per cent were using modern methods. In Eastern Province modern use had increased to 31 per cent (Kenya, 1993). District figures for 1993 are not yet available.

Current understanding of the reasons for the adoption of modern family planning, as well as its extent, is still limited. Kelley and Nobbe (1990) thought the political commitment to family planning was only just beginning to translate into an efficient and strong programme, and was lagging behind the changing fertility behaviour of millions of Kenyans. The high use, in 1989, of traditional rather than modern methods and the greater switch thereafter to modern methods seem to support this. Access to supplies had been improved by 1993, when 88 per cent of married women knew of a source (Kenya, 1993). Both the 1989 and 1993 surveys found knowledge of some contraceptive method greater amongst men than women, and more husbands than wives said they were currently using a method. Counting the drought, AIDS and the reduction of child mortality as minor influences, Kelley and Nobbe felt the most significant factor was probably the increased costs of education in the 1980s; these had been conservatively estimated to take 10-15 per cent of rural cash income per child attending a rural school. However, urban men may be using contraceptives more than their wives, as a protection against AIDS.

The transition to smaller families seems to have occurred at different times in different places, at some point between the late 1970s (in areas such as Machakos) and the late 1980s. A nation-wide survey in 1981-2 (Dow and Werner, 1983) which sampled male heads of household under 55 years of age showed the average number of desired children was more than eight. Attitudes were closer to those found by Mwaria amongst Kitui women in the 1970s, than to those found by Kabwegyere and Mbula in Machakos.

As Dow and Werner wished to test the Caldwell thesis on the effect of intergenerational income flows, they investigated both the level of help men gave to their own parents, and their expectations of help from their children. They found a significant, but slight, difference between those providing almost total support to their parents (wanting 8.93 children) and those providing no support (8.37 children). Only a handful of respondents believed they would not receive assistance from their children, either as financial contributions, housing or labour. A significant minority had doubts about whether they would get help from their children, and this had a significant but slight effect on the number of desired children. Hoddinott (1992), researching elderly parents in an area of Kisumu District, Nyanza Province in 1988,13 presents evidence of the very substantial help which they received from their children, and shows that having many children did in fact correlate with higher levels of assistance. This survey was in a province where the 1989 Demographic Survey found 4.6 children the average ideal. Younger parents may be more dubious about the level of assistance they would get, and may have revised the ideal. Kisumu District is one of the lagging third group in Figure 3.

Dow and Werner concluded that 'Prospects for the early onset of fertility decline in rural areas, as measured by these indicators, are not very promising'(1983: 97). They did, however, note evidence of heavy educational costs and rising land scarcity. Fathers nationally hoped to provide thirteen years of education for their sons, twelve years for their daughters. Most (87 per cent) expected to leave land to each son; however, calculation showed that if  
13. Date and location of the survey given in a personal communication, 1993.

.they had the desired number of sons they could leave each one only 0.4 ha - not enough for viable farming. The implications of growing costs for education, less land, and poorer agricultural prices might have been driven home in the harsher economic climate of the 1980s, with the nation-wide 1983-4 drought being something of a turning point.
Shepherd, using in-depth discussions with women's groups and groups of men, presents evidence of changing attitudes, with women somewhat ahead of men. Her survey covered several districts, including Machakos, in 1984. Fathers were unaccustomed to planning for their sons to have adequate land; until very recently land had always been available, even if it meant going a little distance. The elders still expected to receive respect and attention from their young adult children, rather than to have to provide for them. Fathering many children still gained the approval of other males. However, they were interested in knowing more about contraception, and they often expressed the feeling that family limitation was something which they might come to accept. Women tended to be both more knowledgeable and more interested in methods of limiting family size, not merely spacing children (Shepherd, 1987).

Judging by our interviews with male and female community leaders in five different locations in Machakos, by 1990 more parents were entertaining doubts about the ability of the young to get jobs and assist elderly parents, despite large investments in education. The high cost of education was identified as one of the chief reasons why people were feeling poorer. Even in the most recently settled area, leaders referred to the smaller plots which the young were inheriting, and the impossibility of getting land, except through purchase at an ever-escalating price. (Due to the wide ranging nature of the Machakos study, we asked no questions on family planning but the subject arose spontaneously in discussion with one set of village leaders, and school costs as a cause of poverty were mentioned in all five sub-locations sampled.)

REFLECTIONS ON FUTURE CHANGE AND THE ROLE OF GOVERNMENTS

The study of change over time in Machakos District supports the revisionist thesis that increased population density can induce the necessary social and technical changes to bring about better living standards, given a policy environment which encourages trade and the spread of knowledge, and provides security for investments.14 Conclusions from one case-study can only be tentative, but can be useful in suggesting new lines of research.
The case-study shows why population growth from very low densities can be a positive advantage. It leads eventually to a more productive, but also more complex society, in which educational costs increase, the status of women changes, and land becomes scarcer. While initially, it is an advantage to have a large family labour force, intergenerational wealth flows change as land becomes scarcer and educational requirements for a complex society become more demanding, making it desirable to have a smaller family. Population transition is one facet of economic transition.

Population growth in areas which already have high densities may have different effects. What qualifies as high density probably depends partly on natural advantages, but this is something which requires further research. We know that there are small states with very high densities and few natural resources. As it is only very recently that the most favoured areas of Machakos have reached densities over 500/km2 we have not been able to examine these effects, nor to study why, in such cases, the transition to smaller families and a stabilized population does not always occur. Change to smaller families may be slower in densely populated areas that are isolated from markets for their goods, either by physical distance, or by policy restrictions, but which can send out men for labour. In such cases, parents may reckon they have a better chance of incomes from remittances if they have many children. This may be the case in western Kenya. On the whole, however, it is low densities that are more generally associated with low economic growth (Simon and Gobin, 1980), and Boserup's arguments for the malignant effect of very low population densities on social development are convincing.

It follows that even if family planning supplies and knowledge are available, they are unlikely to be taken up in low density, low income situations. However, a change in attitude to family planning may occur rapidly in societies which have already attained relatively high densities, particularly when this coincides with a temporary economic down-turn after a period of rising prosperity. Such a shock brings home the costs of children, particularly if, as in Kenya, parents bear directly a significant proportion of educational costs.

It is worth stressing temporary. There is no suggestion that poverty creates the conditions that lead people to desire smaller families. Some districts of Kenya with the lowest rural incomes in the 1982 survey were also those with the least sign of a change to smaller families in 1989. Governments that wish to promote family planning should first promote wealth-creation opportunities.

Predicting the outcome of population growth at higher densities is difficult. Obviously, space, land and water become scarcer and more valuable. In relation to rural land and water, this is likely to lead to more conservation, not less, provided the means and incentives are there. However, it also calls for more use of industry and services to generate incomes, since these use less land and water than agriculture. This will require new social and private investments, to provide new types of infrastructure to maintain economic growth and to solve new types of environmental problem. In the case of space, it will require social changes that may be even more difficult to generate, to prevent the type of social problems and unrest which can be seen now in some so-called first world countries. It is possible, therefore, although not proven, that socio-political and institutional difficulties will flatten out or depress growth in incomes. Some economies, notably those of Hong Kong and Singapore, however, have found ways to maintain growth and social tranquillity in very high density conditions.

While we can expect reduced population growth at higher densities, this will lead to reduced demand for new housing, household equipment, and general goods and services. Entrepreneurs will have less incentive to invest. Employment may be difficult to maintain. Incomes may decline for these reasons. Problems will change, rather than disappear.

Barring a cataclysmic disaster, we cannot go back to a pastoral world intermittently afflicted by drought and disease, even if we wanted to. There are three major grounds for optimism. Firstly, so far the rise in the world's population has not led to a scarcity of resources: the generally downward trend in the price of many primary commodities does not indicate shortage. Secondly, we have evidence that at much higher densities than in Machakos, people have still been able to increase the value of output per head for both agriculture and the non-farm sector. The most densely populated areas of Kenya are those most generally cited in evidence of economic growth and income diversity. If we look elsewhere, we find that even in densely populated Java rural farm and non-farm incomes increased between 1974 and 1987, despite continuing population growth (Prabowo and McConnell, 1993). Thirdly, we have presented the reasons for believing that population growth rates naturally decline as density rises.

Technological change and investment have, as both Boserup and Simon argue, been the means by which society can escape diminishing returns, and produce greater value from the same land and water resources. We must hope they will also help us to overcome new problems of social management and urban environments in the many countries where the age structure ensures that population growth will continue in the immediate future.
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11. Earlier male dominance meant official records contain more references to men and their activities than to women and their role. The importance of women, particularly given the absence of men, their role in fanning and their need for schooling and extension only begin to be noted by administrators in the 1950s. Recent academic work has made clear how much work women carry out in African agricultural societies, but the changing nature of the role of men has attracted less attention. We did not see signs of widespread problem drinking during our visits in 1990-2, but Dr F. N. Owako, who studied the district in the 1960s, thought it much in evidence then (personal communication, 1992
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12. The quoted cost would have been mainly secondary fees, and ignores other educational costs.
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14. Policies which support, or inhibit, the necessary adaptive change and investment are discussed in more detail in Tiffen et al. (1994).
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� A growth rate as high as 4 per cent is sometimes quoted; this was derived by extrapolation upwards from the 1979 census, whereas, in fact, the growth rate fell.


� The District was divided in two in 1991, the southern part forming the new Makueni District. This study relates to the District as defined by its 1963-1990 boundaries.


� A growth rate as high as 4% is sometimes quoted: this was derived by extrapolation upwards from the 1979 census, whereas, in fact the growth rate fell.


� Peberdy (1961) only noted carving as a non-farm business although there were already 1600 licensed shops and kiosks.
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