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ENVIRONMENT, POPULATION GROWTH AND FRODOCTEVITY IN
KENYA:
A CASE §TUDY OF MACHAKOS DESTRICT

bary Tiffen and Michael Mortimore

Ths casa-stﬁdy' of Machakos District, Kenya examines population growth,
agricultural produection and environmental conditions from 1930-90, and shows
that population increase is compatible with environmental recovery, provided
that market developments make fariiing profitable, Over this period, the valze
of owput per person has increased threefold, while that per hectare has
increased remfeld. - Population growth with new market opportunities has
stimulated investment and innovation, although some of the necessary capital
has had to be generated from gatsides the agricwlmral sector. These findings are
important since they are at odds with commonly-held views, which assume
there has been little increase in agricultural productvity in Africa: Such views
ofien consider population growih harmiul to the environment, owt migration to
bave a.negative impact, and increased commercial production as damaging to
[ood supplies. .Developrient is seen to depend overshelmingly on government

nitjatives and support, rather than farmers’ own efforts.

The Machakes stody shows the need for governmcot policies which aid
information flows and raiss {arm-gate prices, to encowrage agricullucal
development and intensification, It also shows that population growth io
agriciltura]l areas renders change in farming and income systems imevitable
since the old systems zre not viable in the new circumstances. Farmers adapt
1o these pressures by innovation and investment and can develop new

sustainable sysiems., Where there is a high degree of mackel integraton, Lhe



local economy - can diversify and non-farm incomes expand.  Government
policies may cither impede or assist thése_ PLOCEESEs,

The Machakos study suggests that there may be two danger poinds in this
process of agricultural intenstfication. The first comes with growing, bot still
low, population densities, when the incentives for mvesiment in land
improvements are weak due to lack of demand and poor transport facilities. At
this point, depradation may occur.  The second comes with wvery high
population densities, when the marginal rate of return to increased inputs of
fabour and capital in relation to land may stact to fall. However, this second
point 5 reached far later than many people expect. We cannot be sure that it
has been reached even in the areas of Machakos where densities are now over
400 pecpleskm?, sinee same of the difficulties now being encountered could be

overcome under new policy condibions,

The farming envirgnment

Machakos District, Kenya, is inhahited by Akamba people. Many observers in
the 19305 apd 19405 saw it as suffering from severe soil eroston and
degradation of both cultivated and grazing lands, such that it could not support
its 1948 averags deasity of 67 peopled km®. In 1990 soil erosion had decrcased
despile & mare than fivefold inceease n poputation, part &f which haz been
accommeodated by the spread of settlement into the more ard areas of the
Bistrict.

The District can be divided into different agro-ecolopical zones (AEZ).
For our analysis, we simplified the system devised by Jaerzold and Schaidt
(1583} and divided the sdministrative units, known in Kenya as Localioos, tnilo

three groups:



- mainky AEZ 2 and 3 - a small area ¢f high-potential land cecurring at the
higher altitudes, covering about 3% of the District, most of it the

marginal coffee zone.

« - mainly ABZ 4 - the lower areaz immediately bordering the central hills,

much of it the ‘badlands’ of the 1940s, Yastzold and Schmidt divide this

into the maize-sunflower and marginal cotton-sorghum zones, although

in fact in both the main crops are maize and pulses.

- mainly AEZ 3 and @ - the sowthern and north weslern plains and maost of
the Y atta area east of the. Atht river, describad as the Livestock-miflet

2one, althourh die man activiies ars maize, pulses and hivestock.

Due o changes in bonndarees and political conditions, the area available for
agricultural activines has changed over time. Before independznce, the
Machakes Akamba were confined to the *Reserve’ lands, abour 4,600 km® of
which was inhabited wn 1943, To this should be added Crown Land  (i.e.
povernmeni land not allocated for settlement) in an arca known as the Yatlas,
where the Akamba were permited o graze on payment of licence fees, and
uninhabited Bush within the Reserve, to make a total of about 7,000 km®.
Thersafter areas Tormerly used maioly as European ranch land and some
additional Crown Lard to the south of the Reserve were included in the
Dristrict, bringing the totat availahle land area vp to 13,600 km®.

The ranfall 15 characterized by greal yvear to year vanability. Rain falls
10" paro nain seasons termed the short (October o December) and Jong rains
(Bfarch o May), Only 1 small proportion of the District can expect more than

2ol i in each rainy season - normally reearded as the abselute minimum foc




the preferred staple food, maize. The farm envirenment is thus highly risky and
maximizing the utility of cainfall is cisential.

sequences of three or more severe or moderate droughts cause a farming
crisis, with food shortages and severe losses of livestock., Cencern abous
erosion then hecomes particularly acute since drought affects both the rapidity
with which erosion takes place (by destroying protective vegetation), and the

promingnce of erosion feanres,

The environmental crisis and_pipescribed remedies

Erosion by storm water was the most conspicuous form of land degradation

visible in the 1930s. The Akamba elders Blamed environmental degradation on
the govarnment for establishing the Reserve’s boundaries) and on God (for the
droughtsy) (KNA: Lambert, 1945). Coniinement of the Akamba within the
Reserve had prevented them from following their historic response ta population
tncrease or [0 drought: namely to set up new farms in uncoltivated areas and
take their berds further afield. With both these remedies forbidden, many men
sought work outside the Reserve.. Government policies of the time prevented
them from responding fully to market opportunities; they were oot allowed to

compete with Eyropeans by growing coffes; the catlle trade was often restricted

by quarantine regulations 10 protect European herds; and grains could not be
s0ld out of the District without a permit.

The authorities blamed the environmemtal degradation on an irrational
increase in herds, cspeciaily the ‘ruin-bringing goat* (Maher, 1937); increase
in buman population; and cultivation without vse of manure ar other
conservation methods, Among the remedies tried were cfforts to restore the
pastures by closing arcas to herds, supplemented sometimes by ripping and
resowing of grasses; the opening up of some additivnal zrazing by building

dams; and the clearance of the tsetse bush w create a new scttlement far



farming under strict supervigion aad aﬁmrdin-.g, o scientific rules {the Makueni
settlement, 1946-38, described in Gichuki, E991).

- These programmes were expensive. During the 1930s and early 1940z
they were largely funded out of normal revenues. From 1946 to 1962,
Machakos also benefited from grants from the African Land Development
Board’s pi‘crg_ramm& (ALDEYY -« totalling £1,414,000 {36% of all ALDEV
expenditnre}, About 23 % of this went to the Makneni settlement, which 15 now
a prospercus farming area; however, since 1960 the Akamba have settled a
much farger area with no special assistance. Another 23% of the ALDEWY
expenditure was for the Yatis Canal, opened in 1939 to provide water to the
relief prazing area, while & further 23% went on soil and water consarvation
programmes. Maby small dams constructed during this period remain useful.
The bench terrace (ib which soil iz thrown up hill] although wery [abour-
intensive, began to became common in the early 19305, and has becomé a self-
spreading innovation. The greatest €xpansion in terracing ook place between
1961 and 1978 (Rostom and Mortimore, - 1991 without compulsion and with
almost no government aid (Table 1).

Compulsery government programmes were supplemented by efforts (o
creatc an mcentive for more careful and profutable farmiog uwnder the
Swynoerion plan, Africans were permitted to grow small areas.of coffes in the
19403, with strict comtrels on larming methoeds, and o conpunction with
terracing. A fecond imoeolive was the privatization of enore,  However,
according 1o Akamba customary law, any land once cultivated was already

private. Because of the sirengtl of customary rights in land, the Swynnecton

E The ALDEY perod was the only lume that Machakos reccived more than Gis fair
sharc of govermment resources.  Later the EEC-funded Machakos Integrated
Development Programme, 1973-38, provided some £19 per head {1920 values) over
e en years, Durieg the peried 1363-78 the semi-arid Districts were noglosted
compared with the higher-potential areas of Kenvya.
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provisions for registration of private tenure rights were less importanl in
Machakos than in many other areas of Kenya. :

Thomas (1974) found that by 1972 erosion was less connected with
cultivation, but was still promipent on grazing fand. His later observations in
1920 led him to conclude that rates of erosion have been copsiderably reduced,
duiz to terracing an cropped land and carefu! mapagement of prazing.
Currently, many of the main causes of erosion are non-agricultural: roads,
communal watering points, sand extraction points (Thomas, 15391}

Farah (19913 concluded that in the AEZ 5 and 6 lands settled in the late
1960s and . 1970s, there was no evidence of irreversible prazing-induced
" depradation. Rather, there was some increase in woody types probably due o
lack of resular burning, a practice discouraped by the government. In AEZ 4,
a.more intensive management system has developed, from which farmers gain
charcoal and timber, goats keep the bush down, while desirable trees are
protected (Mortimore, 1992). As regards soil fe_rtility, eontinuons farming
without any replacement of nutrients is no longer the norm in Machakos.
However, it would be difficult to quantify how much of the agricelwral land is

manured or othepwise ferttlized, and to what effocet

Population growth and changes jn_praduction

Hitman popalation increased by about 2.5% por annum up to 1943, this growih
accelerating to 3.76% in T969-79, Since 1979, this growth rate bag [allen 10
around 3% a year, and the total population of Machakos stood at about 1.4
million in 1989, Growth bas been due to patural incrcase and the population
remains predominantly Akamba, The few in-migrants are mainly living in the
trwns, and for the period up to 1370 there was more oui-migration than in-

migratian.



FPopulation densities wers almﬁﬁy over 100/krm® in 1948 in the hightands,
As noted earlier, afier 1960 there was a surge inko lands previously forbidden
for settlement, This large scale movement was entirely unofficial and by 1979
there had ceased to be any uaclaimed land. Temporary out-migratien for work
continuad after 1960, and began to i_ﬁn::lur]a women as weil as men. However,
1ts impartance seems to have declined, due o increased competition for jobs in
other parts of Kenya LTﬁf:’:n 1921}, |

Figure 1 shows cst:matcd production per head and per htclarL in 1930
and 1957, taken from the mm:rrds r,:f District and Agricultural Officers. All
crops and livestocl nu[put havﬂ ht’:ﬂn ::Umrf:r[ﬁd ter their buying power in lerms
of maize, at 1937 prices. The estimates are crude and are shown in g[aphlcal
formy to emphasise orders of maguimde; ratier than ;_axar.;l; figures. These figures
show an increase in oulput per head between 1930 4nd 1960 from the equivalent
pf about 250 ka o abr::ut 4-{]'-'] kE r}ﬁaize The: mam rsﬂcshE erops shown in the
graph arc cotton and. c-l:-ffee E.Epe;mally the Iatl.’er a]l:huugh they 1n|:]uda SUgar
{used for beer} in 1930, _

The steep growth of productivity in Machakos occurred between 1960 and
1980, at a time when it enjoyed ne special government proprammes, and when
most gnvm:'nmﬂnt agricultural resopurces were concenirated on the Kenya's
higher potential distrivts.  During this peried the average annual-pﬂ.}pu]ati{m
increase was about 3. 4‘3&5 Var;,'mg from about 2% in the older settled areaz o
vely high rates in the I':IJWEI' pﬂlenual AFZ 5 and € which bad become open for
settlement. The creation of new farms in AEZ 3 and & was accompaniced by
predictions of snvironnienta and ﬂ-::i_q':u;u_}mic disasier {Wisner, 1977). I—I::rwe:.vtr,

caleulations based on the Anpual Reports of the District Agricularal Officer in

-
= .

* W oarc uzing cash -::mps As-A term for cmps grﬁ'-'.'::r ﬂnl:,.' fu:n:r sale. MMachakos frmers

have always alzo derived cash from ltvE:stl:rl::k and from food and hdfticultural n:mps which
they aleo consume,
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two average years (cach wilh one good and one bad season) show that
production per head, and output per km®, had risen substantiatly by 1977 and
1987 (Figure 1%,

Between the 1979 and the 1989 censuses overall population growth rates
appear to have fallen to about 3% per annum,. While ootput per heclare
continued Er_‘r grow, it has fallen behind population growth rates, since there i5
ne new land to be c-c'cupi“ﬁd. "This sugpests that in some areas the point of
diminizshing refurns has been reached.

Population growth exceeding 3% per annum has baen absorbed since the
19305 in Machakus,'by a combination of developing new farmland, capitalizing
ofder farms, and diversifying income sources into the non-farm sector. The
mast acute enviroomental degradation occurred in the 19305 and 1340s at much
lower pﬁpul_atinn densitics than at present, but this degradation has heen
reversed by human endeavour and by iovestment and employment
diverzsification stimulated and made possible by the market.

Heowever, due to its very ecratic ¢limate, the Dastrict 1z shll subject to
food shortage and difficulty in financing food purchase Whﬁntvtf there is a
sequence of bad seasons, such as ocourred in 1983-4. The variability of the

rainfall sugpesis such difficnlties will continue to occur from time.to time.

Land investment

The process of apricultural iotengification in Machakns can be illostrated by
examiniog the ratio of arable to non-cultivated areas, and the. increase in
terracing. These were surveyed in a sample of five arcas covered by aerial
photographs taken in 1948, 1960-61, and 1978,

4 The figures used as the foundasion for these calcitations are tabulated in Ackello-Oguin
f19017 and Mbapsh (19913, Output per km? is based on 7,000 km® up 1o 1983, and 13,600
ki thereafter. The latter includes a substantially higher proportion of AEZ 5 and @ Jand.
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Talle 1: Cuktivated ﬁm:l Terraced Land

Locatipn | Order of | AEL Percentagr onder Pereentage of
Settlement { © cultivation cultivared land
I terracecd
1948 | 1961 | 1978 | 1948 | 1941 | 1978
Mbiuni 1 23 | 35 | 35 | st | v | 76 ] too
Kalama 2 253 14 14 54| 62 45 100
Masn -3 4 13 28 31 131 29 100
Makuent 4 45 | § | 30 | * |1 | 100
Mpwata 5 1 0 0 20§ ¢ 0 27
Overall - - 16 12 51| 52 50|96

* Only 160 ha cultivated, about half tervaced.

Source: Rostom and Martimare, 1994,

Table 1 shows that Jand-use intensity (i.e, -proportion cultivated) varied

according to. two major factors: a) by geagraphical area, wih the highest

intensgily in the long setled highlands, and B) by time, the proporion of land
terraced increasing over bime, with increases in population density. The most
rapid increase 1o cultivated arga has been since 1901, with cultivation spreading
and intensifying in oewly settled areas, -

For the period after 1978, two surveys carried out by Ecosystems in 1931
and 1985, provide no evidence of a large-scale extension of collivated area,
Rathzr, there was an increase in field division, and a2 decrease in average field

size, confirming that the period of new land settlement had come o an end, and
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that heirs were having to divide existing farmis, Sofl and water conservation
structures have been the most important imvestments on arable land, By 1978
alt arable land was terraced in areas where settlement had started in the 1950
or garlier; terracing had reached 27% in the area settled from the late 1960s.

Changes in farming and income systems

The first detailed deseriptions of peasant farming in Machakaos stem fram the
1960s (Heyer, 1966: Owako, 1969). For earlier periods we nyust rely on oral
recollections, and brief mentions in administrative reports.  An assessment of
lengz term changes in farm incomes is hampered by the lack {:lf- BCOnomic
evidence. Wery few of the farm surveys carried out in the 1gﬁi::s, 1970z and
1980s ‘refer to capital assets, and where they do, the Inventory is always
incomplete, - Yel the farming systems found today are based on intensive
investment of capital and labour in terracing, hedges, tr&eé, equipment,
improved livesiock, etlg,

The scaney written evidence suggests that before the 1950s farnting
systems were relatively similar in AEZ 3 and 4, the two main inhabited areas,
though farms were smaller in the former. Basically, -pm.}plt grew food crops,
and relied on livestock for milk, meat and a certain amount of cash. Ig the
notthern hills, road connections with Nairobi wers sufficient]y good to have
encouraged EOME Crop production for the market. This is shown in Table 2,
wlhich summarizes information from village leaders about main farm activities
producing cash in 19453, 1960 and 1990, Before the 1950s, society was also
relanively undifterentiated in its occupations.  Mast people were . farmers,
altlrougd & few shopkecpers and tradecs had estabiished hamiseives, offen with
the help n:.:-f savings {rom jobs outside the District, In 1960, some 20% of

income came from farming; and was mainly in kind,
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Takle 3 Farim and ko inonme eslireales
. (iheens L apes)
Farm inconie Mon-farm Wapee Remittanees
business ’
Enht 50 2t & - 113
1974.5  Cooffes? 51 I 3z 12
Ceolign® - 15 25 - .32
| DEL-2 51 17 247 - oT
Motes o Sources .
1. . Pebardy 1941, Table WI (Calcelation of: Total District Income pius subsisience
production). 1960 was a bad year, but slightly better than 19745,
. Refers to carvings only. ' ' ' _
Wapes: earned in Distngt,  Remittances; 20% of wagzes carned ouside District.
4. Intesraled Rural Survey, 19745, Table 8.7. Tncomes for Coffes Zoae Fast of Rift.
(Inchides Machakas AEZ 2 and 3). Total bowsghold income: Ksh 4,087,
3, At abave. Incomes for Lower Cotton Bast of Bife. {inclhades Machakos AEZ 4,5,6).

- “Total ousekold income: Kl 2,479, :

. - Economic Survey, 1988, Table 3.12. Machakos District. Total heusehald income:

Ksh [0.36%, 1881 had a severs deought in the shogt raing, affecting ihe early 1082
hagevest, but good long cams. '

7, Waees - no information on whether infernal or caternal. No *Remiltance’ heading.
Remaining keading wag '"Qther sources’.

During the 19505 fruit and vegetable production expanded in the bill areas
nearest to urban matkets, and coffee was introduced. This was particularly
marked in the Kangundo avea, where an improved read 1o Mairobi cocouraged

the sale of crops. In the 1960s, farm size in AEZ 2 and 3 averaged oaly about
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J h_e:k:tarﬁs, soeme 80% of which was arable. Dn]:,.r'_a few livestock were kept,
for milk, draught and nﬁnﬁre. B}f. 199;{} farmers In same hll areas were stall-
feeding one or two grade cattle for intensive milk production. The farms had
become so small that the majority no longer kept draught oxen. A large part
of the [arm was stifl under the staple foods of maize and beans. However,
enflee growing and hortienimre had expanded and income sources had become
‘more diversilied. For example, in 1979, amongst a sample of 200 women with
pre-school children in one AEZ 3 area, only 21% had hosbands who were
farmers without another occupation (Rabeneck, 19623, The large majority were
shopkeepers, craftsmen, small business owners, labourers or in clerical work,
as well as being part-time farmers.,

In 1990, the farming system in AEZ 4 was stil] dominated by maize and
bean production. However, sinee the 1980z, fruit production and food crops
have largely replaced livestock a# the main ¢agh carners. Draught o¥en are now
a key element in 2 much mare productive and Drganiicd larming system. Once,
crop production in the long rains was characterized by Bate-sown erops poked
i amongel the stapding crop {from the earlier short rains, with effort
intensifying only if the short rains had-failed (Porter, 1965, Owako, 1959]._13};
the 1%7#(s, both' Teng and short rainy seasons were fully ntfized (for details see
Tiffen, 1992), o

In 1990, viflage leaders in AEZ 4 agreed that the effect of low rainfail
was no longer so drastic as before, This is a resnlt of intensive investment in
bench terracing and cut oft drams which collect waler and channel i to the
lerrace system,

Farmers in the drier, recently settled areas, initially cleared the bush 1o
establish cus'mmar}.r' land rights to a large farm. Subsequently, muoch land has
be_r'efn'a-lluwe:d o revert 1o pr'ivaL& 2razing. ' Farms in AEZ 5 and 6 are very

similar to those in AEZ 4, bug .with greater emphasis on livestock. From the
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late 1980, 1here has been inoreased terracing of these areas, often assisted by

non-governmiental arganizations.

Food production

At the énd of the 1980s, food ¢rops still occupied some §3% of cultivated land,
DOurput of graing and pulses has kept pace with population in¢rease.  Food
impﬂrﬁs and famine relief averaged 17 kp per head per annum from 1942 1o
1962 but had fallen to 7.6 Eg over the pertod 1974-835, indicating some
improvement in average food availability per person.  Evidence would supgest
that average maize yields 'I}ava-alﬁu}'rism from 9.5 tongtha in the 1955-65
period to an average of 0.83 tons/ha in 1974-88. This overall inerease has not
Ee&n due to fertilizer, which is still little nsed (Mbogoh, 1991) and is despite
the much increased utilization of AEZ 5 and 6 land, which by 1979 contained
36% of the population. Rather, higher yvields are due to usé of drought resistant

varieties, more manuriog, better water conservation and weesl control.

Horticultural and cash crop prodoction
Harticultural and cash crop production in the 1980s have increased since the
19505, The census of 1960/61 records oy 300 ha of coffee, and abong 4,400
ha under fruic and vegetables, some of which were mixed with other crops. By
1477 the area under coffee had expanded to 7,100 ha, and thig bad doubled o
14,200 ha by 1988, The area under fruit expanded to 5,000 ha in 1977, and
8,300 ha in 1988, Land cultivated with vegetables was estimated at 600 ha in
1977 and 5,900 ha in 1988,

However, becavse of the unusually high coffec price in the 1977 coffee
boomy, real incomes per bead were higher in 1977 than in 1987, In the 1980s
people partially compensated for the fall in the eoffee price by a massive switch

into fruit and vegetables but, once planted, coffee cannot lepally be-uprooted.
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The other factor depressing incomes was a decline in areas planted to cotton,

dre low prices and lale payments,

Liv : It
The substantial increaze in crop qutpal fromm ]-9".1"?" tr 1987 has not been matehed
by a decline in livestock cutpot, -although thers has been some reduction. In the
pericd 1930-60 cattle numbers were estimated at 200-250,000 in the Reserve,
with angthar 40-50,000 on European ranches. Cattle numbers show great year
ta year varmton. In 197F, 491,000 cattle were reported in the area, an
exceptionalily high figure which had fallen to 385,000 by 1987, By lhe end of
the 1980s, some 10-12% of cattle oumbers were made ap of the more
productive “grade” ecaltle. Goat and sheep numbers show E¥en: more annial
VATIALIOD

Cattle numbers in the 1980s were substantially higher than in the peried
before 1960 The increased ability to sopport cattle is doe (o changes in
management systems, pachicularly in the snaall farm sector,  With ne more
communal grazing land left, farmers must rely either on carefully manared
private grazing land and crop residues, or on zerg grazing systems. There are
also betler animal health services, In.addition,on small mixed. farms recovery
of livestock numbers and productivity alter drowght 13 fastec lhan i
neighbouring ranch arcas (for further details see Ackello-Coutu, 1991;

bortdmore and Wellard, 1991).

Mon-farn income
Asg in many areas of Kenya, most families have at least one person with a non-
larm job or business, eitber inside or ovtside the Disirict, while the number

relying on temporary migrant labour appears to have fallen. In addition,
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incoms is earned from crafis apd sales of products such as charcoal, honey and
chickeris.

The proportion of total income coming from farming in a given year
depends on rainfall conditiong, There have been two attempts 10 measure rucal
incomes ot a national scale. One was.in 1974-5, whien incomes throughout the

region woere much affected by drought. The second was in 1981-2, a mare

average year [one severs droupht, one goed rains). :The resulis of these two
surveys are shown in Table 2. from which it will be seen that farm income in
I981-2 was about 50% of total income. In 1974-3, despile the drought, it was
0% of total income in the marginal coffee zone, where farm products
cansumed - equalled 76% of (otal farm income. By contrast, in what were
tetived the cotton zones (where most production is in fact grains and pulses),
farm preducts consumed were 135 % of farm tncome, due to drawing down of
stocks of grain and livestock, and farm income was only 26% of total income.
While comparison with earlier periods is problematic, hecause of different
methods of caleulation, figures from 1960 sugpest that the farm provided 80%
of total income, of which 85% was subsistence crops (Peberdy, 1961%.
Although non-farm incomes were probably snderestimated, this sector was
ﬁerLainlj.r smaller than in 1987 {about 1,600 licensed shops in 1957 compared
with E_,UGU in 1987 (Mbula Bahemuka and Tiffen 19927}, In the 1950s non-
farm income came mainly from externally generated wages (Peberdy, 1961),
and c:mnl-:empcr:r:a.rj.-' repores suppest that as many as half the adult men in some
areas were abeent.

Specialization and growth in high valus -crops have gencrated a larger
number of local non-farm jobs than when the economy was more subsistence-
oricntated.  This process has been assisted by improvements in roads, and

glectrifrcation.
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The economics of recovery

Thus, behind the physical rccovery of the land lies a story of increasing vields

and investment per hectare, as demonstrated also by rising land values. Land
prices have risen from the equivalent in the 1920s of one poat per acre (woril
about- Ksh 350 today}, 1o Esh 40,000 without trees and Ksh 80 000 wilh tress
in ane AEZ 3 village in 1990,

The increase it the valoe of output per hectare has (zken place as a rasult of

several factors:

- increased and more efficient use of the second, long rainy season,

Almost all cultivated land [s now double cropped, rains permitting ;

- . -more careful management of rainfall and soil meisture;
- . greater integration of livestock and crops, utilizing crop residues for feed

and manure for crops;

- investment in fewer but higher quality and healthier livestock per

household:

~ " aswitch of some land-inte higher value crops, such as coffes, fruit trees

and vegetables;

. planting - and/or protection ” of trees In- grazing Jands, croplands and

hedgerows, to provide fuel, timber and fodder.

These changes in production systems required investment, in capital and labour,

at the farm Jevel. At the community level it alse required a variety of services
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and pﬂnjp]ementar}r_ investments from traders, such as farm Inputs, and
consumption goods, as well as the collection of farm produce for sale,

- When degradation was at its worst, -the population density of Machakos
District was around 50/km’. Roads were few and transport expensive, so rhat
in most of the Thatrict the only marketalble commodity was livestock, In such
a situation thers is neither an incentive nor the means to Invest. Improvements
to degraded pagture land .are hugh in cost relative to the expected benefits,
especiatly where unimproved stock are very vulnerable to disease and drought.

In a semi arid, unpredictable climate, it may be very difficult to rajze the
capital needed for investment in agriculture. FThe most common source of farm
capital has been off-farm work, althoogh livesiock sales also helped. The first
priority for investment has often been setting up a nen-farm busingss (transport,
a shop, ete.), followed or accompanied by investment in schooling. for the
children, If any investotent were made in the faFm at this stage, the money went
imorbwying a plongh or planiing coffee frees. The investmient-1n schogling was
cxpeoted to sccure a3 well-paid job for the child, who o duc eourse provided
capital to develop the farm. In both the newly scttled and the old-estahlished
farming areas, much has been achieved by investment of family labour.as well
as paid and group labour. - At the same bme, considerable community
investment has occurred, through self-help activities, for dips, schools, feeder
roads, ete.. Where once cattle had been the oaly possilble invesiment and store
of wealth, there are now several. In the.northern hills they say "Now, coflee s
the cow’. Down in the lower potential areas fivestock are sull vafued: ‘A
farnily with cattle 1s the same as a family with a grodoate’.

While there was intense povernment activity in the ALIYEY petiod, from
1od-62, in soil and water conservation the most prodoctive external
intervention has been on-the advisory side, and through the provisien of tools

o groups,  For example, twools were provided in the 19405 and 19505, and
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during the late 1970s and the 19808 by bothl zovernment and NGO programmes
o groups working on & self-help basis, However, many farmers also reported
that they had buill their terraces without putside help, using labour which they
had hired. '

Soit and water conservation - : ' '

The anthoritics always pot the emphasis on soil conservation rather than water
conservation, although some agricultural officers realized, and taught, that the
bench terrace and cut-off also - conserved water. Farmers praferred ﬂ_mss hench
rerraces to the narrow base terrace because they saved water and land, and were
casier- fo maintain, although they ook more labour G construct. The bench
lercace was tried out in the 19305 but was not widely adopted until the 1950s,
but by 1957 bench terrace construction had surpassed the narrow base terrace
{Peberdy, 19613, The history of soil and water conservation shows the
importance of offering farmers a range of options If an introduced technology

18 1o gain wide acceptance {Gichuki 1921).

The spread of production technologics

Many other new technologics were introduced in this period {see Mortinwore and
Wellard, 19911, Innovations came from multiple sources, including government
research, farmers' experiments, and through traders (cf. Biges, 1989).

The plough at first cnabled the extension of cullivated areas for market
production. [t also enabled water-saving hushandry - plonghing on conteur, and
dry planting. First weeding by plough reinforces ridges as well -as saving
labour. The plough was adopted without extension etfort, through purchases
fram traders. Farmers make skiliol use of a fight mould-board plough drawn

by two bulls or oxen, and have not been interested in the much more expensive
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tool bar which the Machakos Integrated Development Programme .tried o
popularize in the early 1980s, . :

Eatumani Composite i maize was bred by government researchers in the
early 19G0s as a short-season, drought-resistant variety. Tt has been widaly
adopted, DLut farmers also cross breed o with local varieties, or plant both
Eatumani and a local variety.

Caffee wag important in making terracing profitable in hill areas. It
brovekt in muchk more money and provided the maany k3 invest in other Barm
mputs as well azs non-farm businessgg, It has also created employment.
Although introduced under tight controls, it spread rapidty 1n the 1970z when
controls were relaxed and prices high.

. Frpit and v were -introduced by government, missions and
traders. They have spread from farmer to farmer, or from trader to farmer,
rather ¢han via the formal extension system, Ohranges and pawpaws are now
majer income earners in AEZ 4, and have replaced cotton, despite the latter
being strongly promoted by government. Crops such as French beans for the

Europzan markets supplement coffee cultivation as a source of income. for
farmiers in AEBZ 2 and 3,

Ol i igstituts
During the sixty years under review, Akamba society hzs changed in ways
which have facilitated the adoption of new technologies and the zecurtmulakion
af capital {Mbula Bahemuka and Tiffen, 1992}, Foor elements should be
highlightad. TFirstly, there are now far more channels for information Nows,
whether through formal services such ag education and extension, or t_hmugh
informal means such as t-rave,l, and meetings. Secondly, a far widé,_f group of
people are now involved in decisiop-making at village level, such as women,

and the educated young men, -as well as older men, In 1930 leadership was
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mainly in the hands of the older pattiarchs. The emergence of women as
significant economic agents has been partly due to male out-migration.
Thirdly, seli-help groups at the local level, which derive from an older
tradition of mutual-help, have déveloped new feanires, inc]ﬁding detailed project
plans, elecied leaders, and the ability to raise money as well as pool labour.
such groups have been encouraged by a community development programne
which originated in the 19505 and continues today. The groups not only pool
local resources, but bave kedont how to gain access to capital and expeartize from
national and interoational spurces, through links to the political sysfem, the
chirches and- WGOS$: Fourthly, there is the fanuly, which remaing a very
important structare through which labaur and other resources can be mobiliscd.
For example, capital ﬁ::lr. farming improvements continues to come mainly from

relatives.

Continuing popolation growth, in associalion wwith market development, has
zencrated new technologies which have supported both increased prc:d-ucti'n.-'it:,r
and improved conservation of land and water resources®. Increased involvemeant
in the market has not only produced higher ipcomes from farming, but also
generated many new non-farm jobs. While some paris of Machakos Districe are
now showing some signs of decreasing returns to capital and labour, there may

still ke some scope for greater agricullural imlensification and - increascd

divérsity of income sources. This would require policies to be followed which

® The Machakos case thus illusirates ihe hyprathesis thar population growth sleives
indipanous technolepical eshange in agricullure (Boserup, 1965). Woe differ {tom Eu:usx:rup
mainly by a preater emphasis on the imporance of market development, and by acceping
it iechnological change has several sources, For a discission, see Tiffen and Modimore,
Journal of Intermatonal Development, fortheoming. The auihors-are. now working with
Francis Gichuki an a ook which will develop the manay lessens of the Machakos case.
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further develop trade, transport, cducation-and tnfrasiructure. I-Iighér farm-gate
prices are probably the single most important action feqﬂn:d from govermnents
1o encourage soil and water mnseﬁatiun, and maintain the agricullural resource
bqée- At the same time, removal of restrictions {such as the ban i:n_n ‘uprooting
roffee} would allow farmers to respnnﬂ te changing economic conditions.
Recent reforms to 'marke.t'mg i Kenya ﬁrnviﬂt-shh'm' grounds for’ hope;
restrictions on trade in maire have been abandoned, and atiempts are being
made to Teform the’ markatmg bnards If followed through, thesé should help
to raise farm- gate PTICES, mcﬂmcs and incentives. Im;:!élm&nt in :roads 1s
angther means of improving farm-gate pru:.es, while rural electrification would
take the pressure off the diminishing land resource, by encouraging local
indusiry.

Agricultural extension, research, cduecation, community development and
the provision of infrastructure, have enabled paup]r: to take advanlage of new
opporfunilies and to adapt to a rapidly changiog situation. Over the perind
1375-38, Machakes also benefited from another special programene, the EEC-
funded Machakus_lutegratf:-d Dava]upmaﬁt Prégramma. However, this pfﬂvidﬁd
only some £10 per head (at 1990 valees) over the ten years, similar to the
average for donor-funded programmes in arid and seni-arid areas elsewhere.
These pri:rg'raﬁl_mes have had a disappointing record, and the resources they
provided have generally been capiured for "normal’ government pmgraﬁmts
{Adams, 1990). |

The experience of Machakos would suppest that there is little alternative to
eood gavernance, to provide an covirenment which enables people to strupgle,
more or Iess suceegstully, with dlfﬂl:ll][IEE impased by nature” Emcl by thelr

mujrp-:ura[mn inta the world economy.
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