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PEEFACE

Kenya must decide, within the constraints imposed 

hy the quota limitations of the International Coffee 

Agreement, how the output of coffee should he reduced.^ 

Any number of policy combinations are open to the Govern

ment and the Coffee Board of Kenya-; Coffee output can be 

reduced by a contraction of the estate sector or the

smallholder sector, or both. If the relative cost of 

each policy is to' be estimated prior to any particular one 

being selected, there’must first be some estimate of the 

•production and cost relation for each sector.

' . In this study we see how the two sectors of•the 

Kenya arabica emerged and developed their present form.

We then examine the cost-output relation for the industry 

in the.light of the domestic planting moratorium and the. 

International Coffee Agreement export quotas. Finally, we

^"Looking Ahead,"
■ (May 1968): 155.

. • "Our .comiag crop should, all being well -(sic), far
exceed what we anticipate will be ^ur e'xport quota or 
.entitlement fixed by'the I.C.G. Kenya's problem will 
then be having a surplus of coffee which we know we'

* • can sell on world's markets, but because of our obedi--
ence to the liC.O, Agreement we must store or sell to 
what may be a very few non-quota markets at a very low 

' ; price' to compete with,the over-produced low qualities 
Qf:;jtlLe wbrld^—-~

Kenya Coffee 55,' no. 588
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offer a policy recommendatioii for the industry on the* 

basis of observed cost structure
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. CHAPTER I

THE STRUCTURE OP THE IHDUSTRY

In- order to -understand the Kenya arahica coffee 

industry and the nature of the prohlems it faces, we must 

know something about its history and present organization. 

Therefore, in this chapter we describe the two basic sec

tors of the Kenya,coffee industry, its controlling organ-, 

izations, the environment within which it operates, and 

its significance .Tor the national economy. Pinally, we 

examine the implications of Kenya's participation in the 

international Coffee Agreement. In the next.chapter we
• V.

will look at the historical background.

The Smallholders and the Estates

The production side of the Kenya coffee industry 

can be divided into two distinct and separate sectors: 

estates and smallholders. The estate sector of the 

industry .consists of the large commercial coffee plain-
" • ... T ■ .

. tations of twenty acres or more in size, and in the past 

the estates could have been identified as being to-tally

^There were also the very small coffee gardens in 
the city suburbs. They are not a serio.us producing part 
of the- industry, and are at the present being elimina-fced 
by the Coffee Board of-Kenya.
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ovmed and operated by non-Africans; this i^no longer the ^ 

However, a continuing dist^ctive characteristic 

of the estates is that they take the production of coffee 

a stage further than the smallholders.

' Estates usually have their own transport and cof

fee factory, and they tend to a greater degree of mechani- 

- zation where the smallholders are labor intensive. The 

estates use wage, contract, and casual labor, where family 

labor predominates in smallholdings; and, finally, the

*

case

7
.

estates are geographically apart from the smallholdings, 

though the two sectors may border on each other in'a num-

The estates andher of areas they are not interspersed.

. the smallholdings represent two completely different'^ 

2culture s.
CSi..

• The' estate gecto^ . ■ , ■ • ' -

During, the 1966 coffee year,^ the estate sector of

P
Where esta.tes have been purchased from the origi

nal owners by Africans, the way of life tendb to. continue.
^ There is still the master and servant relationship 
between the;manager-and his labor. Estates have been 
taken over by groups of Africans in a form of corporate 
arrangement, andv-^ome of these 'have continued to employ 
professional maj^gers. The development of these two dif
ferent-sectors is discussed in chapter II of this,study, 
but for '.some recent observations on the difference between 
them, see: J. V. E. Rowe, The World* s Coffee (London:
Her Majesty's Stationery Office, 1965) PP- 107-125.

^The coffee year runSy^FranT the end of October to 
the beginning of November.

'A.

i
.7

A;

■'.V
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.the coffee industry.produced 25,700 tons of clean coffee;

the coffee was grown on an estimated 7I18OO acres of

land,^ andsold for $18,315,820.00.®. The^ estates account

ted for 50% of the total output of Kenya coffee, and main 
•£> ... ... 

estate coffee producing areas were:

‘ Upper KiamhuAiimuru 
Lower Kiamhu 
Thika 
Euiru 
Mituhiri 

■ Makuyu 
, Donyo Sahiik;
Nyeri 
Kahete 
Machakos
Trans Nzoia/Turho/Kipkarren 
Songhor/Koru.
Sofik
Eift Valley 
Uandi/Kaimosi ^ ■
Fort TernanA'umhwa'

■ .

■JL.-

Clean coffee as delivered to the mill, with the 
various outer casiags removed. See: Economic Survey:
1967 (NairobiStatistics Division, Ministry of Economic 
Planning and Development, June 1967), table 3-11, p.

^Statistical Abstract: 1967 (Nairobi: Statistics . 
Division, Ministry of Economic Planning and Development, 
August 1967), table 78, p. 79.

%
®L6,5^0,65CMsLt $2.80 to the L, and based on an 

average price to the producer of L254-.50, or $712.60.

\

. 7"Movement of the Kenya Coffee Crop: 1965/66," ' 
Kenya Coffee 51, no. 570 (October 1966): 478. Tliis table
provided the information for both estates and .

. smallholders.

■

-?

0

i-
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The smallholder sector •

Dvu?ing 1966 the smallholder sector produced 25,600_

The small-8tons of coffee and received $18,242,560.00. 

holders accounted for 50% of the total output of Kenya' 

coffee, and the main smallholder coffee producing areas

were:

Kiamhu . 
Murang'a 
Nyeri 

““ Meru 
Emhu
Kir inyaga
Kisii
MachaJcos

. *.

\

The Controlling Organizations

The Kenya coffee industry is a tightly structured 

organization, and effective control is maintained by a ■ 

group of institutions which carry out policies approved or 

initiated by the Government.

The Coffee Board of Kenya

The Coffee Board'^of Kenya controls the industry.

•' In cooperation with the Ministry of Agriculture the 

Coffee Board controls planting through a system of 

licenses'to grow colffee which are issued annually on the

i>

A.
8
The data is derived from the same sources as for 

the' estate sector. ,!Hiere is no. accurate record of the 
number of acres'under coffee in the smallholder sector • 
because the Coffee'Board bulk licenses are subdivided to 
the smallholders by 'the cooperatiyes in units of trees 
rather than acres. The $18,24*2,560.00 represents 
1.6,515,200 at '$2.80 per L. _

-.'■y

«<
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The larger producers,' the estates, are 

issued individual licenses, while licenses are issued in 

':'bulk'to, cooperative societies .who then su'bdivide them

&e Coffee Board may

■basis of acreage.

among their smallholder members, 

refuse tb‘'"issue m-'dicense, and this-■haS'been done as'part 

of "'a policy'to eliminate smaller, noncommercial, suburban
. ■ Q .

coffee gardens.-^

The Coffee Board is financed by a Vf0o cess on pay

ments to the growers, and from this revenue the Board 

finances the research and public relations operations of 

the ■ industry.

producer, and it does this through the Kenya Planters 

Co-operative Union Limited.

The Board alone may b\ay coffee from the

The Kenya Planters' Co-operative Union Ltd
CK.P.C.U.)

The K.P.C.U.■ buys coffee on a twelve month pool
I

There is an initial payment at the time
s

^ payment system.

<» the coffee is received and classified; there is a final 

payment later in the season. The final payment is based 

on the avehage price per grade of coffee for the season.

Every'coffee producer must belong to the K.P.C.U.,

9"Control of Planting: Coffee Board Announcement,"
- Kenya Coffee 52,,no. 37^'(Pebruary 1967). At this time it ' 
was also decreed that all plantations of less than ten 
.acres--in other words, the Small coffee "gardens" on the 
outskirts of H'airo'bi and in one or .two areas where, retired 

" people, had dabbled, in coffee production as a part time..
. activity--were to be uprooted or amalgamated into new 
producer cooperatives. ..
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either directly or through his cooperative society. Qhie 

Union grades and.classifies the coffee on behalf of the

producers, and provides agency services, for which there . 

is a ‘^f£/o agency fee. The K.P.C.U. will advance up to 50% 

of the estimated final payment to the grower for a charge 

of 1%, and it also provides merchandizing and insurance

facilities to the point of final sale.

The coffee mill in Nairobi is owned and operated by

the K.P.C.U., together with storage facilities for up to 

1,600 tons pf coffee at any one time. Storage space for a 

further 15,000 tons of coffee ■■ds-also available with

Express Transport Company Limited, th§/official warehouse

men to the.Coffee Board. Agency facilities, crop finance, 

classification services, and production advice are also

available from several private agents, but the coffee mill

is the point at which the coffee from all the producers in
1

the country comes together.

The Kenya Coffee Growers' Associa-^on
CK.C.G.A.)

The K.C.G.A. is an employers' association which 

represents a number of the estate coffee, producers in

negotiations with the Coffee Workers' Trades Union; its ' 

main strength lies east of the 'Pift Valley. Though mem- ■

hership'is.open to ah^ estate which wishes to join, only

'about, half of the estates have chosen to do so’.

s-
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The cooperative organizations

The cooperative societies and unions are'jointly 

administered hy the liinistry of Agriculture and the ■■ 

Ministry of Co-operatives; in the case of coffee, the- 

direction comes primarily from the Ministry of 

Agriculture. " •

. The,cooperative societies provide the framework for 

the smallholder sector of the coffee industry, 

small farmer may plant coffee, or take over an existing

'Before a

coffee plantation, he must he a member of the-local cof

fee cooperative society. In the smallholder areas, the 

cooperative societies provide the factories and the pro

cessing facilities, and coffee may only be processed at 

the sdciety.factory. ■ The smallholder must sell his coffee

to the society, and it is bought when he delivers it to 

the factory. Payment is made by an initial sum and a
I

series* of final adjustments based on the average price- 

' received by the society for the coffee during t^e season.

The cooperative societies provide a range of ser-' 

vices for their members. The actual services provided 

vary from society to society, but they tend to include:

emergency loans, the payment of school fees and local

and the full handling of the crop from the.tiiflre it 

is delivered to the factory; various production, services ’

. '■ are provided by spray teams and advisors, and sometimes

the sale of chemicals to the-producer from bulk purchases.

taxes
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Furthermore, the cooperative societies are a social and . 

political point of focus in many areas.

In each smallholder coffee area the Qooperative 

societies are federated in a central cooperative union 

which usually hulks the society coffee for delivery to the 

mill, as well as dealing with the^K.P.C.U. and ohta^ing 

payment for the societies. . Some of the cooperative unions 

have considerable power and autonomy in their areas and 

have moved into non-coffee enterprises.^® "

Ihe Environment

Climate

' . Throughout the world coffee is grown under widely

varying climat^cohditions. In Kenya, a high quality 

arabica coffee grows to its best advantage at altitudes of 

between 4,500- feet and 6,000 feet, where the mean average 

temperature range is about 70.degrees Fahrenheit, with no

and the yearly rainfall is11extremes in either direction,
12

between a minimum of 35 inches and a maximum pf 70 inches.

10In Meru, the coopei*ative union owns and operates 
,a modern hotel aid is considering going into the general 
produce business. It already provides storage, bulking, 
transportation, and merchandizing -facilities to its member 
societies. . . - - ■

■ 11A. E. Haarer, Modern Coffee Production (London: 
Leonard Hill, 1962), p. 564-. ^

• Tvp -.V • - . *.

■ J. K. Matheson and; E. W. Bovill, East. African-■ - 
Agriculture (London: Oxford University Press, 1950),
:p. Si. : • ■
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Rainfall should, for best results, be spread as evenly as 

possible throughout the year, though in most of Kenya the. 

distribution is bimodal with "long rains" from Maxch 

through May and "short rains" from October to December. 

The actual timing of the long and short rains vkries 

between eireas. 13 51ie output of coffee is strongly influ

enced by rainfall, though not necessarily rainfall in.the 
14

same year, and there is^continuing research into the 

implications of various moisture levels and into the-means 

to control moisture levels throughout Kenya.

Soil conditions, priming, shade trees, mulching

15

are all manipulated to influence the level of moisture in 

the ground in the drier areas. There is some dispute

13
The Economic Development of Kenya (Baltimore:

. published by .the Johns Hopkins Press for the International 
Bank for Reconstruction and Development, 1963), p. 5.

14 ■ ■ ■ '
L. A. Dean, ’"Relationship Between Rainfall and

Coffee Yields in the Kona District, Hawaii," Journal of
Agricultural Research 59, no. 5 (August 1939)T 254. ■

Haarer, Modeam Coffee Production, pp. 61-64 on 
rainfall, and pp. 159» discuss moistaire content. On 
the general subject o'f rhinfall in Kenya, see:
P. E.Lumb,"Variations on Rainfall Over Lake^Victoria 
Catchment Sinpe 1899,-and Over East Africa Since 1934," 
Kenya Coffee-51. no. 368 (August 1966): 3^7-350. Eor f
specific studies on soil moist-ure, see: T. M. Wormer,
"The Effect of Soil Moisture, Hitrogen Pertilizati'on and 
Some Meteorological Pactors on Stomatatal Aperture of 
Coffea Arabiea L.%" Annals of Botany, and "Physiological 
Problems of Coffee Cultivation'in ^nya," Coffee Research 
Poundation: -Annual Rep.or't: 1965/66, pp. 14-16. Also;
T. W. D. Blore, ^'A Preliminary Report on Soil Moisture 
Studies in Kenya Arabica Coffee," (a conference paper for 
the East African Specialist Committee in Soil’Pertility,
1965) . : - ;■ ^ ^- -

15
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about the use of heavy shade, though it is still recom

mended in the higher areas, and it appears that heavy 

.shade from trees in. the lower and wetter areas may contri-

bute to C.B.D., the most serious disease threat to the 

industry at present. 17

Soils

Coffee will grow well in neutral to alkaline '

soils. In Kenya there are two basic coffee soil types, 

both derived from‘recent Volcanic deposits: the predomi

nant type is the rich red lateritic soil of the Kikuyu

area, known as "Kikuyu red loam"; the other soil type is 

generally darker colored, lighter textured, and mpre sandy

1^.
C. M. Green, Assistant Director of Agriculture, 

Central Province, "Coffee Growing^in the Central Province 
of Ke:^a," undated, pp. 6-7. (Mimeographed for general 
distribution by the Prov’incial Agriculture Office; )

17This emerged in. many conversations with the 
estate coffee producers in Kenya. Shade was widely used 
on the. estates in an earlier era, and much of the shade 
had not been controlled. The trees had become too thick 
and the shade too dense. Planters believed that one 
answer to coffee berry disease, was to cut back or remove 
the shade trees and allow mpre light at the coffee. This 
also had th.e advantage that the trees could be removed to'% 
provide fuel for the labor, or if taken out by private 
contract,and sold, there would be a direct net return from ‘ 
the operation. ■ In general, the use of shade trees is 
declining.

18
Frederick L. Wellman,' Coffee:- Botany, Cultivation, 

and Utilization (London: Leonard Hill, 1961), p. 171.

/ .
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The Cultivation of Coffee

The coffee tree is an evergreen which produces an 

annual crop of "berries containing two semi-hemispherical 

The beans are extracted in factories and by mill-’ 

ing to provide the green coffee that moves in inter-

Coffee produption involves a series of 

operations beginning with the establishment of the trees.

beans.

national trade.

Planting

Production begins with the plant nursery containing
PC)

shaded and intensively cultivated seed, beds, 

now official nurseries, in each coffee district in Kenya
' . 'i""

and no other nurseries are allowed to exist. This mea- 

sure is coupled to stringent planting controls, and new 

pigling of coffee is not allowed even to replhce trees 

taken out for the construction of roads, or to replace 

trees that have been destroyed by fire. Infilling, the 

- process whereby trees that die or are removed for various 

reasons to do with the health of the coffee, was pre

viously allowed for up to 2% of the total acreage planted;

There are

f

19
^Haarer, Modern Coffee Production; pp. 55, 565. 

Many of the planters on the estates, andalmost all the 
smallholders that we spoke to, were unable to identify 
their soil except by these two broad categories.

20
A. E. Haarer, Coffee Growing (London:. Oxford 

University Press, 1965), pp. 58-44 ate an excellent and 
simple description of a nursery. ■

.1

■ I
■». ■

■
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this allowance has now been withdrawn. However, the

Coffee Board of Kenya may allow the replacement of very '•n.-

old trees by a newer and better strain tmder certain' 

unspecified circumstances. 21 Previously, many of the 

estates and the cooperative societies in the small-

?

holder areas operated nurseries and sold seedlings to 

their neighbors. This practice came to an end when the- 

nurseries were asked to destroy their .^seedlings'and were 

in return paid a small compensation. '

Throughout Kenya the clearing of land for coffee 

entails„the“removal of a grass cover and low scrub rather 

than forest or heavy timber.. This clearing can be done by 

hand or with equipment, depending on the relative cost of 

the two methods; and, after clearing, the land must be 

prepared with holes .for the coffee seedlings. These holes

will be about two feet in diameter and two feet deep, and
i

they will usually be left open to the elements for about- 

three months prior to planting out the coffee.

The planter will also have to ensure the existence 

of the necessary infrastructure for coffee production.

This means that either the estate, the Government, or the 

cooperative society on behalf of the smallholder, will- 

have to provide bridges, roads, stores, drains, and 

fences. Benching and di-tching to prevent soil erosion

21
"Coffee Board Announcement-Kenya Coffee 52, 

no_. 57-^ (Pebruary 1967): 71.

c
' V,: ;;
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may also "be' required, and dams, various forms of irri

gation equipment, latfor lines, managerial housing, and

maintenance facilities will be'needed to bring successive
22coffee crops to the factory for processing.

Hie seedlings brought from the nursery will- be 

planted put in rows, and spaced-so that there is about' 

nine feet between 'Hae trees and nine feet between the 

-rows. Throi^ghout Kenya various other spaciugs exist.

Planting out

must be done with care, and a correct application of. 

man-uras, fertilizers, fungicides, and' insecticides is 

very important. The young trees will have to be shaded 

initially and intensively cul-tivated; and, where shade 

■ - trt.. - are to be used they would be planted among the cof

fee at -this stage.

■if .. 25-but nine-by-nine is the present rule.

Propagation

Mulch is used to prevent the s-un from drying out
24 It has been fo'undthe soil .around the coffee trees.

that napier grass makes the best mulch; it is grown as an 

ancillary crop adjacent to the coffee, and must be ferti

lized and cultivated if it is to produce the best .results.

22
Haarer, Modern Coffee'Production, pp. 148-173. 

Also, Wellman, Coffee, pp. 169-190.
2^
■^Haarer,, Coffee- 'Growing,. pp. 3^-35.

24 '
Ibid., p. 18. In Kenya it has been found that, 

■ -under" drier conditions, mulch will double the crop that 
could otherwise have been-obtained.
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Various grasses other than napier are used as
•* ^

mulch, and sometimes dried weeds and banana chaff or ‘ 

-maize stalks are ufeed where these substitutes are readily 

available as a by-product of some other activity on the 

farm. The use of mulch around the coffee trees requires 

labor and equipment for cutting, transportation, and 

spread^g; and, though the cutting and transportation of. 

the mulch to the coffee can be mechanized, particularly if 

the mulch is grown on land that can be mowed with a trac

tor, the spreading will have to be’ done by hand in most

•cases.

Pruning

Some Kenya cdffee trees have been in continuous 

production for over fifty years; hqwever, if trees are' to 

stay healthy and productive, regular pruning must be

undertaken.' Pruning can alter the amount and quality of 

the crop, it can alter the crop cycle and the ease with 

which the crop is harvested, and priming can affect the 

trees' resistance to various diseases. 25 Pruning has to

be done by hand, and it is an almost continuous process,

together with the desuckering or removal of unwanted 

shoots. The larger and more woody clippings from the 

_ _  trees provide potential fuel for the estate laborer's or

25
Wellman, Coffee, pp. 226-249. 

line of the various methods of pruning, and the results 
' obtained by each.' . -

An excellent out-
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the smallholder's family.

Harvest inp;

The whole coffee crop does not ripen at ,the same 

time for any producer. There may be a fly crop, a small 

early or late crop, to be picked during the year and the 

. main crop will be spread out over a period of several 

weeks with a "flush," dr surge of ripening, at some stage. 

The whole available labor force, including contract labor, 

will work to get the crop to the factory during a flush; 

and during this stage the pickers ^e paid on a piece-rate 

basis according to the number of "debis,^" or four imperial 

gallon cans, that they each deliver to the factory.

It is easier to fill debis quickly if there is a 

flush when one can pull almost every cherry off the tree

without stopping select between the ripe and unripe
26 ' *

Diiring harvesting, therefore, there is a surge.

of casual labor from area to area within the estate sector

as the flush crop appears.

cherry.

Mechanization

Wide spacing between the rows of coffee trees allows 

the use of tractors and such implements as harrows, tyne 

culijivators, ploughs, mowers, .rotovators, and other

■ 26
The coffee fiuit is a chepry while on the tree. 

It is usuaj.ly called a berry through harvesting and the 
production process. Finally, it becomes a bean after 

, milling. '' '

p '1,
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mediadical cultivators..,- Thus fertilizing, Spraying, and

general cultiva-^on may be done by machine';^”^

the wide spacing-Wiil'require more land per tree, unless 
/ - . ., ... ' . ' • • • "

the rows are buter-p.lanted .with another subsidiar.y crop, .i®- 

hnd there are indications that'. such inter-planting' 

reduces both the quantity‘and quality of.coffee produced.

■ Draft an-imais are. no longer 'u'sed* ' ' . -

■however,

• \

T'ertilizers

• .Animal manure, .locally called "boma" inan-ure, and 

chemical fertilizers are used on coffee. In some in

stances the boma maiiure is preferred for its organic 

properties and it's suggested' lack of interference with the- 

■ microflora. The main chemical fertilizer types in' use
- *■

are:

ASN' - Ammonium.Sulphate Nitrate 

GAN - Calcium Ammonium Nitrate
I

or some compo-und -in which 'these elements predominate.

27
Haarer, Modern Coffee Production, pp. 450-451. ,

Mech'&iization is possible thro-ugh the growing and process
ing’stages by the subs-titiition of general farm equipment 
for labor-' in the- facto'ry. The highest labor costs are 
inc-urred in the harvesting. operation. • Nor best quality,-, 
the coffee must be selected by degree of ripeness _and- the 
■unripe cherries-le"ft on the tree. However, rising‘'labor 

. costs inHawa-ii,'hbye..^resulted in tbe development of-a, 
mechanical hetvesterTWhich spreads an apron around' the . 
tree and -fjhen agi-tates the tree •fco'> shake loose, the ripe • 
cherry... E'esear.ch, ma, this ^ea is still under‘way., ■ '■ .

. G. -^E. '^Monroe, "Can- Hawaii's Coffee- Harvest, be Mechanized?" '
■Kenya Coffee -51,.- no. ■572 (December 1966) : 555-55^*-... . .

V.

. -f
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Fertilizing is, done in two- applications dirriiig the rains, 

though extra applications ..are us.ed during the year iii

and fife- average recoioiiiended application' is about'
' po' •

one pound of-fertilizer per tree.

some

areas,

■ Sprayg •:
-’a

Chemioal .sprays’are used on coffee trges. for three, 

to ward off pes.ts,, :to^prevent; and cure 

disease,, and as a. "tonic" .to improve the general condition

*•'
basic reasons;

of the trees by supplying trace, elements-otherwise missing 
in the soil.^^

The main chemical sprays used bn coffee in 

Kenya are -insecticides arid fungicides, but herbicides are

being used,.in'-some areas to. reduce hand labor in weeding.^® ■ 

Various forms of copper spray have been used on 

coffee trees- in Kenya since the earliest days of the • '

industry. ■ It is feared in. some quarters that the;build--up ' - ’

of copper, in the soil may, have reached high proportions in

-28 ■ ■
The. particular prescription for any one area will 

depend on local soil req-ui’rements, but this appears to be ■ 
a general, recommendation. See: &reen, - "Coffee Growing in 
the Central Province of Kenya," p. 1?.

- ■ . ■ 29 '
^Haarer,' Nodern Coffee Production, ppi. 245-2d-6.*' 

This section provides an outline Of the -various tonic 
• sprays that have been.tried, and' the results obtained.

^^Information oh various chemicals was obtained*
; ■ -from ,Twiga Chemical Industries in N^robi. Their techni- 

,cal manager, .Mr, D. J. Qutram, '■ is .conducting cost analysis 
of-bhe use , of herbicides'-in place of hand weeding, and was 

helpful in providing, inforination and data for
this’study. '

t'

■«
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. the older coffee areas', thus reducing the level of resistr- 

ance to coffee berry disease, and allowitig. it to become a . 

major problem jfor the industry.

sprays may indeed have weakened tha resistance of the 

trees to oof fee berry disease, but the incidence of the 

disease suggests that' other factors predominate.

The heavy use of .'copper

51

j

Weeding
.X

_ . . .Coffee produces higher yields and higher quality -if.

the space■ around the trees is kept clean of weeds.- 

‘However, annual food or cash crops can be planted between 

the rows of coffee. . Some of the coffee in the Rift 

Yaliey area'has been planted so as to leave an-eighteen 

•foot gap between .evpry three rows of. .closely placed trees, 

thus allowing wheat to be planted and the straw used as 

mulch.. There is another advantage in-wide spacing: 

spraying can" be almost totally mechanized because the 

. trees are much'more open. Haarer s'ays, however, that cash ' 

crops between the coffee will compete 'for the available 

moisture, even if they do not deprive the coffee of its 

full nutrient -requirements, and in his experience

/ .

I

ol * •
The Coffee Research^jlpxmdation, and se-veral of 

the commercial organizations'* who supply various chemicals .^ 
that-are used on coffee,-.are conducting major research 

: ' ■ ■projects to discover, the cause of coffee'berry disease hnd
- .if possible .lead to' its eradication. '

: ;<
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the returns do not warrant the expense.If • • •

Yields,on estates and smallholdings where thecof- 

. fee had been interplanted, did appear to be considerably.

, lower than oh other farms-in* the same .area, but no proper - 

sample was tbsted 'and there are; other factors that- should / '' 

be considered* ■ ■ 'She official advice to-the planter; bs-to ' 

avoid .inter-planting with anything; clean-weed the coffee,

• and use -mulch.

'■ V *

-34 , ■ ■-
*.•^ .

■Coffee Berry Disease (C.B.'D.) r.

C.B.D. is a,major problem for the industry at the 

present, time, but .'there are also a^ multitude-of other cof

fee diseases and pests which must be kept ilnder control by 

spraying programs■and the use of developments in insect <

, biology. Several of these, diseases "and pests could become

32
Haarer:, Modern Coffee Production,. p. 219... Haarer. 

considers the possibility that a cover -crop might, help 
reduce erosion, but he comes to the conclusion that 
thorough mulching wl!) 1 do .an^-^equally good job without 

-taking valuable moisture away from the coffee.
• 55Food crops are.- planted in the coffee in many of 

the'.smallholdings while the coffee is very young, and 
before, it has dome into full production. Ilie result 

■ appears to. be that the coffee takes longer to .:reach matu- 
' xity, though, -the . coopeojative officials say- that subsequent 
yields and'quality are not .altered by the system.

54 * . ■ . ' -
... - !Ehis was confirmed by guest ions to. the director ^ .

pf-the Coffee Research:,. FppndatichiV and to the ExecutivO ‘ '
'.Officer of the Coffee Board .of Kfenya-in Nairobi.

■:

vV

V
■■ ■ V •
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major problems for the industry.if allowed to emerge 

again,but the tragedy of C.B.D. is that there,is no ■ 

certain cxire or prevention which will’work for all areas.

■ The chemicals .which appear to 'have the greatest effect in.

the mo.st areas would be very expensive if used, commer

cially in the recommended ■. dosage.

Processing CoffeeV

■ . The-coffee is-taken from the tree to the factory

-for the first’ step in-the next stage of production.-

The factory

There are two methods of processing coffee to the 

. - stage at which it is ready for the mills, and both m'Othods 

have the same objective:' to remove the outer layers of

The' cherry thatmaterial--that 'surround the coffee bean..
■ ^ ■ . 'V-,

is brought/in from the field consists of an outer skin, 

and a'layer of pulp surrounding the two beans; each be^ 

is in. turn encased in a parchment cover and .a mucus 

s il-y er skin 1 c 0 at ihg.

u.
r>.

With the dry method of processing, '

^^Numerous articles on research into the-diseases 
■ ■ of coffee in-Kenya appear., in the annual reports of the ' 

Coffee Research Poundati.on, in Kenya Coffee, the monthly ' 
' -.publication of; the Cof-fee Board of K!enya, and. in the sci- 

.. ehtific journals.. However, there is' a brief, b'u.t good,:
’ 'introduction to the main pests and diseases, and the 

methods used to combat them., in Haarer, Coffee .Growing,
pp. 93-117 '

1 •

• -

^^.^''G:3.I)’l^Your Questions ifinswered?" Kenya Coffee ' 
53} 110. 39^ (November 1968): 367-57C. / . •

1 .

■V
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the. cherry is dried in the sim and then hulled mechani- ■ 

caiiy to remove all the coverings at; the same time.’ OJhis- 

method results in lower quality, coffee than the wet method . 

which. i.s nsed. for all hut the very lowest grades, 

wet .process'involves .several.'steps, and the use o.f a pen- .

. .manent -factory .with a plentiful supply of wa;ter for .treats 

ing and.washing the coffee.

57' .rThe

The mill- tf'

The coffee- goes 'from the- factory to 'the- mills in 

Nairobi or-'Endebess. The Endebess mill is a most inter- 

' esting technical and-economic operation,,'built by the 

• owner of an estate with full regard to the economic as

.well as the technical efficiency, but it is much the

smaller of the two mills.
■ ^;

The main mill in Nairobi is a

^'^Rowe. The World's. Goffee, p. 26. Rowe; points _ out 
■ - that the dry process is used foralmost all the Brazilian- 

■ crop, and -that though it was the' only method used for 
: robustas in Uganda until recenbly» incentives to

■ robusta producers to raise the. qn'aMty of their coffee
ha-ye resulted'ih a ,shift’‘to the wet\process. See also: 
the description of a coffee factory] included as •an a;ppen- 
dix to'.this study. ' '

^®Hulls. which have been removed from the coffee are^ 
used to fire the boilers ’for a steaia engide which in turn 
■genera-tes the electricity to operate the hulling equip-.

■ " .ment. This.is a very.cost conscious operation with a
. =:' levdl b^,-technical efficiency:that-c easily be under- • 

- estimated if judged bjy--appearances alone.

> - •/-

s;- V
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■ modern ,and complex technical "operation•that was opened in 

I960, with continual modification under way since; for ' * 

examplethe fully dried coffee- is transported on forced 

air drafts rather than by hand. ,lEhe actual function of 

the mill is to remove the hulls from, the parchmeht' coffee 

^ polish the hean-,-^d grade the resulting green coffee .into' • 

different types for the market,.

i' '

59

storage

Though the mill in Nairo'bi is able to handle-up to 

six tons of coffee per horn?, it is necessary for the ' 

estate, or cooperative society, to make a booking in 
advance of sending in its parchment.^® A time, lag ' 

between the processing of the coffee ia, the factery and 

.its acceptance at the mill requires increased labor input 

to:'keep the coffee turned o.ver and dry while in storage,-, 

and poor 'Storage conditions may impair the subsequent 

■ flavor'oi the coffee,, particularly if the freshly pro- 

eessed beans aie allowed to ferment through - being insuf

ficiently- dried and not aired frequently enough. It has .

^^Kenya^ Coffee Industry (Nairobi: Coffee Board of 
. Kenya, l9b6; , p. .4. ' - - ,

40-^^"K.P.C.U. Notes: Deliveries of. Clean Coffee to 
' the Coffee Marketing' Board at the E.'T.C.O-. Warehouse,"

- Kenya Coffee 51. no. U568-(Auenist IQfifil: 369. , •
- nq ■ r • ' ■ . . ' " '

• ' . Wellman,- .Coff'e.e, p. 385-: Also,..Michael 'Sivetz and
H,- Elliott Eootej Coffee Processing Technology (Westport, ' 
-Conn. : ';-,Avi' Publishing Ca., 1965; , pp. 155-186, provides- a 
goo4 diseussion, of the moistune and storage problems.,, • ■ ' ■

.'.'vV
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been estimated that there may not-be suff-icieht storage 

facilities for the very large crops that will emerge in 

the future, but'the problem’is being.considered.

Classification, and payment •

Each producer's coffee is.jhsld separately at the. ' 

mill, .for about t..en days after, its arrival in order that 

. the producer may have an. opportunity to appeal against:"the 

classification upon which the-price . will be-based. The. 

classification .is arrived at by sampling .and testing for^ 

appearance and liquor, and the producer is given.an 

• initial.payment, based upon,an estimated price to be ■ .

■ received when the coffee is sold. After it haS been • '

. graded into variouq categories, the coffee from several

' •»

esta.tes and cooperatives is bulked together for milling

Coffee which fails.to meet certain miaimum, aiid marke t ing. 

standards■is. automatically rejected by the mill, and the 

producer mus’t collect it himself and dispose of it before 

. •' it is. destroyed*

'A

43

Coffee j/hich the producer considers to .be of-a 

quality tqo low to be worth putting through the wet
"Aa

;A.;N. Wallis, "Arabica Coffee Storage: a 
.Review-of : the rProblem in Kenya," .Kenya Coffee 31,. no. 366
rCJune-. 1966).:. 257-259. ' ^ ■

^"K.P.C.U. Notes," Kenya Coffee- 31, np. 368 , • .

(August 1966): 371. .. -ihe;'planter who'fa;ils to collect' ' '
rejected coffee is ch-arged for.-'the cost of its- disposal as 
.■well. a!s. top usual ^arehpuse^ charges. ;' This: n's an
: incentivn^ to refrain from sending in co.f-
. fee vqf-. a marginal: quality in, the hpp.e tha;t -it:iiiay be 
aceepted.',

:v-
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process may "be sim-dried and • then • put through a small 

hulling machine that will remove-all the outer-casings at 

This hulled coffee is then picked over hy . 

hand to remove the "best beans, and these are. sent to s>'

It appears’ that very 

- digh standards of quality ^control are maintained at the • 

mill,'Slid that the process of grading, is as obgective and, ; 

consistent as hihnanly possible.

44 .one time.

Nairobi under a’special category

«•

i'

Marketing

After being milled, the coffefe is held -in Nairobi 

or Mombasa until it is exported. The crop is sold at 

^ auctions in Nairobi, and shipped by sea to the main, 

export markets in the traditional coffee drinking^ coun

tries of Western Europe,, and the ’United States. The

.Coffee Board set's the prices that it wants for its coffee 

at the auctions in the light of the prevailing prices for ’ 

■ ■ similar coffees from Colombia on' the New York coffee mar-
■ ‘ ,y: - ..'--j-

ket.
■. r«

Brokers arev then allowed discretion to the exiteht of

X,44
. Haarer, . Modern Coffee Production, p. .'281. . Tbe- 

coffee thus sun-dried, in Kenya is called "bunii". .
’ 45

^"Draft .of a Circular Which, Subject"to Minor 
.Modifications, will-b^ Issued in September, 1966," Eenya. 

. Coffee 31’, no. 968 (August 1968) : 361-362.
• lie.. ■ ■ ...

’, Wellman,‘.Coffee, pp. 588-591 provide an excellent . 
discussiou of the problems facing the coffee liquorer', and 
the-degree-of o’bjectivity, and'consistency over time-,• that 

-..can be ..■attained. Research, is at present .imder way to , ■
. .. determine' if absoliite standards can be established -in some 
■'.way. ' ■ ■■ ■’" ./■> ' • ■ '■ ... .. .

•■;■••
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some 10% either way during the bidding.

take place wi'thin"the stijjulated price range, the partieu- 

,iar lots of coffee are withdrawn for reconsider'a.tion, 

repricing, and- subsequent resubmission to the market.

■ • ' There''is keen competition at the auctionslamong'the 

over, forty dealers who have permanent offices in Nairobi,

. .and -the sale of the crop is assisted by a London .office. ' 

Every year there is a Coffee Conference in Nairobi, at ' 

which the Coffee Board of Kenya reports'tb the producers, 

on the activities of the preceding-year and submits its 

annual budget iu advance, and the London representative 

. reports on his efforts in the field of sales promotion.

It has been suggested that there is- little point in 

■ pressing sales promotion campaigns under the existing 

situation in which the total amount of coffee'.that' each 

producing' coiantry can- sell is completel^^^t by the quota 

arrangements of the International Coffee Agreement. How

ever, there .is no guarantee that any country willube able 

to • dispose'of its whole quota., Kenya coffee is of'excel- 

lent quality and .obtains a premium in traditional markets

■When .sales do not, -
/

.V'" ■■

' ©

.. where a particular taste for this quality has become - 

- established It is to Kenya's advantage to maintain her
. ■'

, ■"^?Rowe,v The' World’s Coffee, p. 122. This.is a
good, ,i|',.rather brief s description of the organization of 

. .the .coffee,; auctions "in Nairobi. A catalog of the-lots of 
coffee' that .are td .he. offered- at each auction; is prepared 

■ in: ad-tahce by the ■Coffee-Board.
.'/

;*•'•;

•r:
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position in'these traditional markets by aggressive sales 

campaigns, rather- than,to let other substitute.coffees : 

encroach on the position and become acceptable over time.

, Furthermore, Kenya-will have an increasing quota each 

V year if the .hopes of the international Coffee Agreement

V ■

• . V
.are'realized and the demand for coffee throughout-the

world does- continiid to expand, and she would do well to

ensure that if is Kenya coffee' rather than someone else's
48 '. which .satisfies that increased demand.

1

Research

In speaking of the Kenya coffee industry 1

' Professor J. -W. F. Rowe says:

The level of management .is high—th.e Kenya 
planters as a body are probably the best educated cof
fee producers in the world^-and long years of research 
at the Ruiru (Jacaranda) Research Station have laid 

' firm foundations for scientific cultivation, particu- 
- larly in respect of the control of pests and 'diseases.q 

. 'which in Kenya are as numerous as'they are dangerous. ^

V/*

. 48Report Trends in Coffee: 1960-70' prepared 
for the U.-N. Comission on Trade and. Development by. the 
International.Coffee Organization (February 1966), p. 22. 
This mimeographed report concludes that the .estimated 
increase in -the demdnd for coffee by the traditional mar^ , 
kets is likely to increase at the.rate of about 2)^ per 
year instead of the‘3% which was predicted earlier. This 
researcher' believe's- there will .be an absolute decline in 

' demand, as a result- of therl.C.A. price policies, but this 
is a separate problem to the. one being investigated here.

, 49-.-^Rowe,. The World's Coffee, p. 111.
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others also have spoken, of the need for, and the effec- ■ 

tiveness of, ''coffee research in'Kenya.

Since ■1963-, all major research on, coffee culture 

■‘has been the- resppnsihility of the Coffee Research . 

Foundation. . !Ehis organization has its main facilities, at

• Ruiru, outside Nairobi,, and also operates a number of 

subr-stations in the various coffee growing areas'of the -

• corntryi.-^ The prpducers are advised of the results of

research, and pf the kinds of research which are under ■ ' ' 

way, through the "Planter's Day" meetings at the research 

stations,' and through articles published -in Kenya Coffee, 

the,journal of the industry. . . ' ■. - ; ' ■ .

Research into the.processing and the preparation of . 

coffee for the market is also carried on by•the East . •

African'Industrial Research Organization,■which- operates'

' for the three governments of East Africa. .Many of the

innovations in connection with co^ee processing .

50 - . ■

V

' :*\

technical'

. 50Haarer, 'Modern Coffee' Production, p. 546.

Kenya Coffee'Industry (Nairobi;' Coffee Board of'
-' Kenya, January 19661, pp-. 11-15. There are coffee 
■ research substations at: ' . _■

.. . ' ; - .■’ ■ Kor'u
Kitale ' , ,

i •■ 'Kisii :
Menu' ' • ■ . .. -

■ Upper Kiambu . - . ' .
• ■ Re search and. tes-ting is aiso carried out on various.

esta-te.s and. in .parts of' the smallholder areas,, where the 
planter.,.agrees to : cooperate in investigations which may . "
lead, tp the soiutipn to. a particular problem> An- example 
'Of this is the cbhtinuing campaign to find, a cure, pr ..

for .the-latest problem: C.B.i).'
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have come from private iddiyiduais within th.e industry.

. Fin^'ce for the research carried out is provided-from a . - 

levy.on the growers;"ia the form of a tax,'which is deduce, 

'ted hefore payment is made for the.coffee at the•

Fairohi mill. ' ' •

I
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, fhe Significance of the Industry
K
i

’ ’Kenya is- a predominantly agricultural country.. ;■ It ’ • -

'.is a-country whose society think-s in rural and agricultural

. tepms, and whose economic health is determined hdsically

by considerations that involve the use of agricultural

rather "tiian. industrial, resources. Despite the-professed .

economic oboec'tive of eventual iadustrializatibn, the

.: Development Plan for 1966-1950 differs from the'‘^riier-

plan .in that , • '

More stress has been put on developing small-scale 
.. fuming into a juodern and productive activi-^y -which
will ensure a better living for our millions of far- ^
mers,'. their family-members and hired labour. 52

President Kenyatta then said "This agrarian revolution.

Is;
r

s
I
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I
3

1
I
i

'p.
. will.eventually transform the way of life.of the majority-

■ and "I have . stressed - the. agrarian-

1='

Iu53of our people

revolution because.it represents the key to increased*

• • •

I

•^-President Jomo Kenyatta,- "^Introduction by the- 
.' President," Kenya.Development Plan: ■ .1966-1970 (Nairobi:

Ministry of. Economic ..Planning and Development, 1966), '
, .p.'.(i);. . ............................'■

. “ .... ^.^Ibid.
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prosperi.ty for the' masses of our'people..Within .the 

agricultural sector of Kenya.’s economy, the production of 

arah'ica coffee plains a vital role. ■'1

Bfe land in coffee production

.There ape about 16,761,000 acres of "high . 

potential!' agriculfUral land in Kenya.Coffee is grown, 

on an estimated 209,675 acres.

j

■'T

56 -and though this repre- - 

.. sents only . 1.2% of -the total amount, of top quality land in . ■ ,

.6-

the cdTjntry, coffee occupies the choicest land on the 

fcirms where it is grown.

■. !•
"r

Income'generated by coffee.
t

■ Gross farm, revenue derived from coffee during 1966

was estimated .at nearly 36% of the total gross f^m reve

nue derived from all crops..,
;- /

If. ,we include gross farm. : 

income from all sources., coffee production still, accounts

■ 51tIbid., ,.p. (ii). •,

. 55The Kenya Ministry of Agriculture defines high ■ 
.potential,land as having an annual rainfall of. 55" or 

■; more (over 40" in the Coast .'Province). This definition 
. w.ould tend to overstate the quantity of land that could be 
uSed for coffee in this category, but this is offset to 

, .* some .extent in; that, coffee is grown in a few areas with a ' ,
, lower rainfall'than indicated-here. The'total acreage 
figure iq "taken from table 75, "Categories, of-Agricultural 

. Land,'.'- on p. 61 of--the- Kenya.Statistical Abstract:1966.
\

! The figure for the -topal acreage imder coffee is 
taken from the total of appendix table 2,-"Production * 

i::-Targets, _I9‘70: Coffee,-" and represents the 1964/65 total 
;' bn p/. 566 of' the ileyelopment, Pl^;. 1966-1970, modified,

■ - for increased planpngduran^'^fchF^fe^iod^ia^the end df,'.- 
_ 19661 ^d; mth the eStim small ar.ea' in Vest'era

vll -Prdvinca.'qnder robusta coffee excluded.

t •

. "1
'•'i
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fo-r ovet . A very small amoTmt of coffee is consumed

on the farm or given to ,friends and relatives.

■ We have still not taken into account th« ihcQme 

earned by those who transport the coffee’ from the farm" to^- 

the mill in Fairoh)i and on to-the port, at Mombasa.

Neither have we taken into accodnt the income generated 

from -the pperations of the'mills, and the marketing-net-'

■work a-^hbme and -abroad.- ’ Hliough no -estimate of the total • . 

. ' income geh'erated in Kenya by the production of coffee can •, ’ 

be made, it becomes clear that a. very large amount is 

involved^ It is interes’ting. to no’be ,ihat, of the total 

gross farm revenue during thp 1966 year, the smallholders 

derived-46.2%,. and ,-the estates derived 53.8%.

: -
. 'vN» ■

58

Labor in coffee

It is difficult to estimate the total labor employ-^ ■ 

ment in coffee production in Kenya. Actual employment in 

coffee cannot be separated from the total labor force due 

•to lack'of records.' However, as a rough guide .there will 

be one full.time,worker needed for'every'two acres of cof- 

„ f.ee,. ■ On this basis there would be about • 109,000 workers, 

but we still have hot .estimated the supervisory and' staff

57,. — . •> , . ■ ■ ■''These figures are .calculated from table 16,
. "Gross Farm Revenue," Kenya’Statistioai Digest 4, no. 4 ' . 

. : (December 1966;) :,, 19.,’-- - - - -

■ V calc-iilated from the. data in, ' .
.' table 15, "Gross Farm-'.Re’venue, " Kenya Statistical ' '

Digest 4, no. .a .(June-1966): 2l.^”^ ^ ^

N

.a'
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personnel, • factory managers, coffee extension' workers 'for '

the various ministries, and "boards, and the estate mana- '•

:gerial persbiinel. There are alsoithe employees of. .•the•

mills in.Jfairohi and Endehess, the. research staff with the

Coffee Research Foundation, the experimental farm and

extension workers, the coopepiative socie'b.y personnel at-

every level, and the contract transporters whose main
■■ • ' • ■ ... _

occupation is; carrying coffee for the producers.

On the .retail side--there are many people engaged in 

. the'sale and distribution .of coffee. There are various

government agenc.ies which devote only a part of their time 

. to the coffee-industry, and the railway employees who 

. .spe'rid only part of their, time transporting coffee.. 'A vbry ' 

broad estimate of the. total number of people who ar.e sup

ported,., directly and indirectly, by the ■ industry in Kenya 

would be' about 200,000 if we include seasonal Ipbor.^^

The output of coffee

Kenya coffee/s main markets-axCe in. Europe where it 

■ ‘retains a.price advantage,over the othe.r major coffee 

types on'the basis of..:its',-accep-ted high quality.. Kenya 

■ produced'pniy: 1.08% 'of the'world' s coffee in 196.6;^*^

- ■ 59
■ •'^We are usnng-the acreage under coffee .mentioned 

earlier in f.potnote'5', and we find that this estimate 
agrees -vntli-tiie data. giTfen in "Coffee .'and Your .ititure," 
Kenya. Coffee.32, no.. 58'2-(I^o'^^ember 1967):. ;391.

60. -The ^international unit of-measure for coffee .is - 
'the :60; kilogram ;bag, :132‘,276 lbs. , of which there are • . 
..16.93^: to the ton. ' ib - ■ ;

. i-



. ■ 32

•however, if look at the International Coffee Agreement 
categorie* of coffee quality, -'we^^^iid

that Kenya arahica 

i& included’ in .the premium group with Colomhian milds and

Tanzanian arahicas. Within this premium quality group 

Kenya accounted for 8.9% of the total amount of coffeeW

61produced. Half the Kenya output came ■'from the estate 

sector and half from the smallholders. 62 ■

Foreign currency earnings from coffee

Coffee exports by Kenya earned $52,959,600 in 1966,

and this amount represented'52.54% of Kenya's total com

modity exports by value. 63 In previous years coffee has 

accounted for as much as 47.1?^ of export earnings (1956) 

from all commodities, and as little as 25.1% (1963).^^

61
Foreign Agriculture Circular, no. 1 (January 

1967): 2. . The, Foreign Agricultural Service of the U.S.
Department of Agriculture is the prime source,of data on 
coffee production and trade for the various international 
bodies

S2
•Economic Survey: 1967. Calculated from . 

table 3.11 on p. 44 in respect of the smallholders, and 
table 3.^ on p. 39 for the estate sector.

^^Ibid., 
data for 1966. 
is excluded.

p. 22, table 2.5. Calculated from the 
Interterritorial trade within East Africa

64
Statistical Abstract: 1966, |P. 29, table 36(c). 

These data for earlier years are cosiparable with the 
figures used in the previous footnote. The figures do 
not 'include interterritorial trade within the three' 
African countries.
i •
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Though there has heen a decline in the percentage of 

Kenya's total foreign earnings from coffee, the absolute 

. amount'of'coffee exported, and the total "^alue involved, 

has increased throughout the years.

If the' decline in the relative importance of coffee 

exports during the past decade is taken to represent a 

- diversification of Kenya's export based economy, it may-be 

beneficial. However, we should withhold any judgment on 

this until we have examined the history and world market 

prospects of those commodities such as tea, petroleum 

products, cement, and copper, and the services such, as 

tourism, which have gained.in their relative share of 

total exports by value.

Not'only is coffee the single largest source of 

export earnings for Kenya, twice as large as the next item 

on the list, but it has an important advantage over other 

and newer activities. Kenya has an established-reputation 

in the world of high quality coffee, and she has an estab

lished position in several' of the traditional coffee 

drinking markets of Europe. Also, Kenya has.,developed 

marketing connections which may enable her to take advan

tage oi the.possibilities implied in the recent emergence .

^^Ecdnomic Survey: 1967^ p. 70, table 5«6.
ism earned an estimated 540,526,000 in 1966.

To-ur-
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■ of a soluble coffee production’*industry in Brazil.®^ The 

acceptance of higher' quality coffees in soluble, form, 

such as the Colombian coffees that have gaiued a reputa

tion in the United States, may open up new, possibilities- in
*

the traditional European markets, where lower quality 

solubles could be displac^idr. < '

Capital investment* in coffee

The basic investment in coffee production is the 

land on which it is grown; us-iially it is land of the high

est quality which can be lised for a wide range of alterna-

■ ti-v-e food or industrial crops. ,The coffee tree is a long
1

• lived perennial that takes several years to develop, but ' • 

despite the high cost of shifting from one horticultural 

crop to another, the land is not specialized to the pro

duction of coffee. While it is not possible to estimate

^.O.L.S.A. Review (Bank of London and South 
America) 1, no. 6 (June 1967): 523, "Exports of Brazilian
soluble coffee to -fche U.S.A. in 1966 amounted to 
6,000,000 lbs., compared with 35,000 lbs. and 276,000 Lbs. 
in 1964 and 1965 respectively." It is planned to expand 

“ daily capacity of the main soluble coffee factory at 
Londrina from 10 tons per day to 25 tons per day. Two 
large contracts have been signed for delivery of soluble 
coffee to the U.S.S.R., and other markets in Europe and 
Asia are being explored. Subsequent growth is described 

■ in various issues of Foreign Agricultimral Circular
Coffee, FCOF 5-67 (Washingron, D.C.: U.S. Department of 
Agricult-ure, July 1967). The whole problem of soluble 
coffee production as' a means to circumvent-the Inter
national Coffee Agreement constraints is excellently dis
cussed in; Arthur J. Cordell, "The Brazilian Coffee 
Problem: A Review," Quarterly Review of 'Economics and 

- Business -(1969): 29-58. It is to be hoped that Kenya
goes, into freeze-dried coffee rather than some older tech- 

^i^ique of sol-uble production.

)

I
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the capital investment in.spraying equipment, pruning 

equipment, and the iull:.range of equipment used in fac

tories, in dollar--terms, these items do represent-an . 

additional important use of the resources available to 

Kenya.

V •

V

Investment by the coffee industry in the training 

of labor and in the managerial skills needed to produce 

coffee are not fully transferrable, even to' another horti-

Element's of local farmiag knowledge and 

general agricultiiral training are, on the other hand, . 

readily transferrable to other crops; it takes less time 

to train'a coffee farmer to produce another crop on his 

own, or another, coffee farm, than it takes to train an 

outsider for the same job. Kenya has a considerable 

investment in her highly educated and skilled coffee , 

producers. . ' ' '

67. T cultural crop.

•; -

The coffee mills and warehouses in Nairobi and,

• elsewhere represent one of the most important industrial 

enterprises in Kenya. General buildings can be converted 

to alternative occupations, but the coffee factories would 

have to be dismantled and the equipment sold separately.

67Haarer, Modern Coffee Production, p. 148.
Haarer has much to say on the mistakes that have resulted 
from’attempts to direct horticultixral production by people 
who have a background and training in agriculture. The 
complexity of pest' and disease problems- faced by the cof
fee producer in Kenya make it especially difficult to 
transfer production.knowledge to another crop, even one 
that is considered'to be similar elsewhere.
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■ Some facilities such as.irrigation could be used in an 

alternative agricultural or horticultural occupation, and 

much of; the transpprt.and general-farm equipment can be 

used for an^ form of farming, but such items as the 

sprayers have limited alternative uses. In financial 

-• . terms alone the total national investment in the coffee
V

industry is very significant; but, some of the equipment 

and facilities it represents could not be' used in alter

native occupations. 68

The International Coffee Agreement
£

- • Resolution 135 of the' seventh plenary meeting of 

the International Coffee Organization69 in London, on

September .5, 1966, admitted Kenya to membership in the 

‘International Coffee Agreement with;

68bowe. The World's Coffee, p. 111. Rowe refers to 
the relatively high level of fixed investment id the estate 
sector. However, if one also ^considers the cooperative 
societies and their factories and equipment, this also is 
true of the smallholder sector.

69̂ The International Coffee Organization is the per
manent executive created by the International Coffee 
Agreement of 1962. It has its headquarters in London and 

; hosts periodic meetings of the membership of the Inter
national Coffee Agreement, as well as providing the frame
work for the permanent secretariat which administers the 

■ agreement between meetings.

rr-

, 'K
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X. A total export allowance of 744,242 bags of coffee to. . ' 

■traditional expert . markets,"^® and,

2. A decision to .-send a mission to Kenya ■to make recom

mendations before July 1, 1967, on the levej. of basic 

quota for subsequent years.

This restriction "on the quantity of coffee that may 

be exported does not cov-qp^ shipments to certain countries 

which are not traditional cOffee importers, and thus there' 

could be room for Kenya to dispose of any surplus.How- . 

ever, there is every incentive for all the coffee produc

ing countries which have export surpluses to try to sell 

to these non-traditional coffee consuming areas in which 

the coffee drinking habit has'not been developed, and in 

which quality may not command the price, premium that it

70The total export entitlement being made up of- 
485,384 bags as a basic quota, 227,407-bags allowed as 
waivers , and 167,472 bags as a special export authoriza
tion. At 16.93 bags to the ton, this would be, a total 
export allowance of 45,960 tons. The significance of the 
breakdown is that only the basic'quota is estimated to 
increase at the postulated 2y/0o per-year, and the other 
elements would be open to. renegotiation and change at 
subsequent meetings.

71„
Kenya's Coffee Policy," Kenya Coffee 51, no. 574 

(February 1967). This editorial quotes the Minister 
for Finance in the Kenya Government, Mr. Gichuru, who 
-represented the Government at the Coffee Conference in ' 
Nairobi, as saying in his .speech: - .

"The government has no doubt that a stable future for 
the industry can only lie within a properly working 
International Agreement. Having acceded Kenya is 
determined to do all in its power to make it work."
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does in countries of .Western Europe or the United. States. 

This means that Kenya-would, in.Schedule-B markets, be- in 

direct, competition with the lower’'quality brazils and 

robust,as - which already overhang the market with large 

quantities stored in the major producing countries. 72

72
It .was estimated in early 1966 that there were, 

accumulated stocks of about 69 million bags of coffee in 
the producing and consuming countries. At least 60 niil- 
lion bags of this would "be in excess of normal require^ 
ments to cover.seasonal fluctuations in deliveries, and 
other disturbances which might interrupt the supply to the 
roasters and the market. It is very difficult to obtain 
any acciirate figures -on stocks, and- this has been one of 

, the bones of contention at the International Coffee Organ
ization meetings. Producing nations have had to accumu
late stocks in excess of normal working needs, usually in 
order to maintain a domestic price support system for the 
growers at the same time as conforming to the export 
requirements of the International Coffee Agreement. They 
are naturally loath to tell the secretariat of"the organ
ization that they are not doing enough in respect of their 
stated intentions to reduce output so as to make the 
agreement a long-term success. However, the figures given 
above are taken from an luipublished Report on Trends in 
Coffee: 1960-1970. which was prepared by the Ipterna- 
tional Coffee Organization for the U.N. Conference on 
Trade and Development, held in Geneva, Switzerland, in 
1964-, and subsequently brought up-to-date. Ihese figures
may be a considerable \mderestimate'of the real position. 
The Foreign Agricult^e Circular of the U.S. Department of 
Agriculture, DCOF 1-68, estimates world stocks at about 
75 million bags, anc^suggests that -this indicates a 
decline from the actual level in early 1966, (p. 6). 
Kenya's viei^bint this means that at 16.93 bags to the ton 
there are either 3,5^,005 tons, or 4,450,006 tons of cof
fee in storage, depending upon which estimate you select. 
,This is a quantity equal to Kenya's quota allowance for ■ 
between 81 and 101,years to come.

From
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Any success by.Kenya in disposing of its surplus 

coffee in the schedule B markets will lead to a reaction 

on the part of' the other producers in the form of dumping 

their exgess coffee—in order to reduce their storage
} -

costs—at any price which covers the cost of transporta

tion and sale. Furthermore, Kenya's sales- of coffee to 

the non-traditional coffee consihning countries in the past

have proved highly unpredictable, and have accounted for a 

relatively small percentage of her total coffee exports. 

There seems to be little hope that this will be a way out 

of the future problems,of production in excess of quota 

allowances.

75 ■

i

Kenya will have to consider the International Cof

fee Agreement as putting a top limit on the total amount

75
KEFYA'S EXPORTS OF COFFEE 1961-65

Exports to 
Traditional 
Markets 

• (A)

Exports to 
Annex B- 
Countries

r ■

(B) as^ 
%

of (A)

First
Difference

First
Difference

Year (B)*

1961
1962
1965
1964
1965

566,308
462,270
451,997
585,451
615,917

+104,038 
- 10,273 
+153,454 
+ 28,466

9,396 . 
9,049 

82,948 
70,208 
50,500

- 347 •
+73,899 .
-12,740
-19,708

1.66
.1.96
18.35
li.99
8.23

' *A11 quantities in international coffee bags.
Source: Report on Trends in Coffee: 1960-1970', an unpub-’

lished report prepared by the International Cof- - 
fee Organization for the U.N. Conference on Trade 
and Development, February 1966, appendix table 1*2, 
part II..*■.
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• .of coffee which' she can' hope to' sell abroad,: and the num-' 

her of non-quota- markets is declining as nations begome 
regular coffee importers and ape added to- the iTc.a’. list 

of traditional markets. Also, much of,the coffee that 

Kenya has shipped to these markets in the past represents 

one-time-only sales to-the coimtriesof Eastern Europe,

. .who appear to have' had very short-run reasons for divert

ing purchases to Kenya from other suppliers.

The rush of planting on the smallholding in the

early 1960s has gre.atly expanded'the total acreage under 

coffee in- Kenya, 74 but it may take considerably longer 

than the normal three and one-half to four years before

the full impact o.f this expanded- acreage is felt. There 

are several reasons to expect this longer output lag: 

poor planting conditions, immaturity of some of the seed

lings, failure to expand 

expansion of acreage, weather conditions and C.B.D.;.-all 

of which act to delay maximum output. However, many new 

factories are at present being built to enable the whole 

crop to be handled properly, and when this has been done.

facilities .with the

74Because much of the planting was unlic'e^sM^' and 
. therefore not reported to the Coffee Board of Kenya, and 
it is very difficult to discover if a multitude of small 
growers have each added a few trees to their existing 
'number, the figures for the present acreage under coffee 
in the smallholdings'are most unreliable. However, Kenya -

1966-1970 states that there were a 
■botal of 209,675 acres throughout Kenya .which were planted 
with, coffee in 1964 (p. 367), and that 62% of this was in 
smallholder plantations, (p. 176).
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and good weather conditions happen to coincide with vigor- ' 

ous flowering in.a heaLthy and disease free coffee year,
Kenya could-procluce oveh 84,P00 tdiis. of coffee iJith no 

expansion in acreage. Unfortunately, her'quota under the 

International Coffee-Agreement-is ;less than--44,000 tons.

. !
Conclusion

■ Uie.two distinct production sectors of the Kenya 

coffee indus‘try. operate within a highly organized frame

work of institutions. ■ No new planting is-permitted, and a 

mechanism exists whieii could be used to impose other forms 

of control.

Coffee is of major importance to Kenya, and any 

change in the form of the coffee industry is likely to be 

felt througho-qt the economy; however, some change will 

have to occur if Kenya intends to abide by the International 

Coffee Agreement. Future crops, will be far in excess of 

permissible or possible exports, and the results mus-fc be 

massive and continuing storage of surpluses, or a reduc.- 

tion in output before these surpluses appear. Okie problem 

is to determine how such a reduction- of output can be 

brought about at the least overall economic cost to the 

economy of Kenya. •

✓
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CHIPTEE^ II

THE DEVELOPrffiNT OE THE .IHDUSTRY’

We will now examine d&velopinent of the Kenya coffee- 

' industry and. see how it has reacted to- controls and incen

tives in the past, and how output •responses"have lagged 

behind price and cost changes. Also, we will describe the 

histo'rical reasons for the existence of two separate sec

tors within the industry.

Coffee has only been produced in Kenya for about

''•r

seventy years, but during that time it has been subject 

to many influences. It has changed from being- the prin-
\

cipal crop of a colonial settler minority, and a group of

. missionary societies, to its present position as the most 

important cash crop VDf the native population. It has been 

subject,to extreme price fluctuations, periods of labor
/ 7

•scarcity, and varying degrees of government control; 

it has seen expansion, decay, and subsequent recovery.

and ,

The Origins of Coffee in Kenya

Arabica coffee was brought into Kenya in about

1894- from neighboring German East Africa by Roman Catholic 

missionaries. They first planted coffee at their mission 

station in Bura, and from there seed was taken'to the '
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St. Austin's Mission in Nainobi.• This was the source of
.Of .

• 1 " -
all the early pl^tations, though at about■ the same'time
coffee was also introduced'from'Nyasaland by t^e Church of 

• . ■*

Scbtland Mission and planted at. Kibwezi. Unfortunately,

Kibwezi had insufficient raiafall, and the coffee planted
2

there was not a success.

V

The coffee at St. Austin's 

■ Mission in Nairobi appears to have been a mixture of two 

basic strains, mocha frjom Aden, and bourbon from the 

French island of Reunion. The heterogeneous plantations 

in Nairobi, and later Kiambu, provided a strain of 

arabica coffee which did exceptionally well in the high

lands of Kenya where pests and diseases abound.^

J. A. Kieran,
History," (unpublished paper presented at a Conference on 
African History, Strathmore College, Nairobi, April 1966). 
The author has examined the available records at the mis
sions, as well as presenting botanical evidence for bis 
conclusions about-the pattern of introduction ,of coffee 
into Kenya.

"Sources for African Economic

^M. F. Hill, Planters' Progress:^ _ _ _ _ _ The Story of
Coffee in Kenya,(Nairobi: The- Coffee Board of Kenya,
1956), p. 4. This-is .an excellent study of the Kenya Cof- 
■fee industry's''his-tory from a social and personal stand- 
poin-fc. It records'the people.who created the indus-try and 
sustained it through the more difificult years, and provides 
a most interesting picture of the changing environment of 
a British Colony in the first half of the twentieth 
century.

' ' *' 5
-^Kieran, p.

trees at the S-t.- Austin'-s ';Mission, where some 
inal trees still exist, display characteristi, 

. bourbon and mochgi types of arabica coffe

This author finds that the coffee
^ the orig- 
B of both 

On the other
hand, Wellman, Coffee, p. 38, makes no mention of mocha 
and says that the bourbon' coffee was combined later with 
the strain from Nyasaland—tho-ugh this h^d come indirectly 

• from mocha; and Haarer, Modern Coffee Production, p. 365,•
- states flatly that only t!h^ bourbon variety was introduced.

8.
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Tbe Nairobi mission must have generated consider

able income out of. the, sale of seedlings to. the planta-
<1 ■ '

tions, but none were distributed'to.the native^ in the

nearby areas. However, with the completion of the 

Mombasa-Kisumu section of the Uganda railway, in 1902, 

serious economic expansion began in.Kenya,, and coffee was 

taken up at once as a profitable crop. It is estimated 

that there were 55000 trees at the St. Austin's Mission in 

1904, 15,000 in 1910, and 52,000 by 1914.

During this period, the missions were also under

taking coffee nTU?sery operations on a considerable scale.^ 

The Director of the newly established Department of Agri- 

cult-ure purchased 2,000 seedlings for the Government 

experimental farm in 1904, and by 1911 the mission was

contracting to supply as much as 100,000 seedlings to a 

single farm.^ The Holy Ghost Fathers also provided much 

needed advice to the early settlers, and helped with the

layout and establishment of the first estates. From 1910

4
Ibid., p. 7.- s-^e missions had more interest in 

the production of s'eedlings for sale than, in the further 
expansion of their plantation. This could be accounted 
for by the desire of the order to 'fulfil its religious and 
teaching mission, rather than become a major commercial 
enterprise in close association with the new se-ttlers. 
.There was certainly plenty of good coffee land still 
available on the missions. . ,

^Ibid,, p. 7.

c
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•onwards coff.ea was a major export crop of the coimtry.® 

Government was organized quickly after the advent
1 ■ ' ’

of the railway,. A "hut tax," was imposed on all natives 

who owned a hut,hoth a revenue.raising measure and as a 

means of inducing the natives to'work for wages.

'Uganda railway was built by the British Government, who 

then had to find a way to make it pay'C

The

If

Settlers were

induced to go to Kenya by the offer of inexpensive land

and the hope of large rewards.'' These settlers were not 

colonists in the sense of being self-sufficient; many of 

them were hardy and tough, and they certainly exhibited 

great courage, but they were more in the pattern of 

organizers and entrepreneurs than individualist small

holders, and they needed a reliable supply of labor at 

low wages. 8 One official of the Government who was in the 

coffee growing areas as an administrator in the early

^D.
Walker, "Problems of Economic Development in 

East Africa," Economic Development for Africa South of ■ 
the Sahara, ed7 by E. A. G. Robinson (ifew York:
Partin's Press, 1964), p. 101.

H. Fearn, An African Economy: A Study of the 
Economic Development of"the Uyanza Province of Eenya, • 
iy05-19b:5 (.Nairobi: Oxford University Press, 1961;, 
p. 65.

StT^

■ 7

8
In a letter to the Commissioner of the East Afri- 

_ can Protectorate in February, 1905, the Sub-Commissioner 
for the .Ukamba Province, md a man who was renowned for 
his defense of the rights of the native inhabitants of the 
country,- said " ..., it must be remembered that Europeans 
will-not do manual labour in a country'inhabited by black 
races." This view of the position of the Epxopean seems 
to have beep built into the settlement schemes, which, were 
in the nature of large .farm units requiring teams of ’ 
la'borers. See: Hill, Planters' Progress, p. 16.
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years siun's up the labor 'problem by saying:

A chronic cause, of d-issatisfaction on the' side of the 
settlers.was the shortage, of native labour. "^The 
native was not yet accustomed to wage-earning, aud the 
European had not learned to make it attractive to him. 
The tendency was to 'look to administrative officers to 
persuade or coerce the natives into going to work and 
we were expected to preach the gospel of labour on all 
occasions. There was a good deal of futjile talk of 
teaching Africans the 'dignity ofqlabour,' but it was 
hardly exemplified in practice." ^

The settlers felt that they had been induced to 

enter and develop the country on the basis of being 

assured that they could make a living, and'possibly a very 

handsome one; without the provision of low cost labor by 

the indigenous people the settlers could not survive, and 

the coimtry would not be developed. Furthermore, the rail

way could not be made to pay. These were cogent arguments 

to many administrators, and to the British Government which 

had financed the railway, though humanitarian elements did 

win out over those who wanted coercion and forced labor
10• was not used for the -settlers.

■v

Various schemes were tried in order to persuade the

native- Africans to provide their labor for as low a wage

as possible. Among these was the extension of the taxes

that"had to be paid in cash, and the establishment of

labor offices at the Government stations, where the 
‘■•S'.

settlers would be required to obtain all their labor. The

9
■Sir Charles Dundas, African Crossroads (London: 

Macmillan & Co., 1955), p. 61.J\

^°Hill, Planters' Progress, p.. 16.
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• effect of this would be that the Government could obtain

a mondpsony position an respect of all wage’employment in 

the agricultural sector.

Despite an early prohibition of seed imports from 

outside the country, and the continuing problem of obtain

ing and training native labor, coffee exports grew rapidly
12

in the years before the outbreak of the First World War.

\
\ ■*

11_ _ _  pp. 17-18. A senior Government official
said,that allowing.the settlers to hire labor outside the 
official offices would cause the wage level to rise indefi
nitely. There is no indication that the official recog
nized the fact that this whole procedure involved the 
shifting of part of the b-urden of cost from the settlers 
to i^e native population. It might have been suggested 
tha^ there would have been more justification for asking 
the British Government to bear the cost burden in ques
tion. After all, the burden.was being shifted from the 
settlers in order to make possible the fulfilment of the 
plans originally put forward, in respect of the railway, 
by Britain.

Ibid

12
Coffee exports in the years beforeIbid., p. 22.V..

the war were:
U.S. $ Value @ $ per £*„.Year Tons

1909
1910 
1911. 
1912 
1915 
1914

8.5 1,151
5,287

1^,57^
28,085
53,894
90,364

4.876 
4.868 
4.866 
4.870 

■ 4.868 
4.884

31.5
61.0

104.5
151.5 
275.0

’^The exchange rates are taken from table P,
'‘Extehnal Trade, Foreign Exchange Rates.,, Bank 
Rate," The British Economy: -Key Statistics, 
1900-1964 (London: Times Publishing Co 
the London ’and Cambridge Economic Service, 
•1965, p. 15. ■

for• 1



: 48

Research in coffee hegari with the hiring by the Government •

of' a coffee inspector from the British West Indies at the
, . ■ ■ - - 1 ■

beginning of World War I, and evenlurith the' cultural dif

ferences in-coffee production in-the two areas, he-was 

able to help ^the planters considerably. 13

Wdrld War 1 and After

At the beginning of the war in 1914 there were 

10,000 acres of land tmder coffee in Kenya; by 1917, there 

were 22,000 acres, with 8,000 acres bearing, and the rest

13
M. D. LePoer Trench, and later his brother,

A. D. LePoer Trench, are renowned throughout the Kenya 
estate coffee industry. Por many years A. B. LePoer Trench 
was Senior Coffee Officer for the Department of Agricul
ture in Kenya, and his annual reports on the progress of 
coffee, published in the Department of Agriculture Annual 
Reports every year, give some indication of the energy 
with which he traveled about the coffee producing areas 
giving help and advice. It was to be suggested at a later 
date, that the African smallholder coffee producer^ were 
receiving an unfair .amount of help in establishing their 
sector of the industry. The Government also provided a 
considerable amount of assistance to the estates, both■in 
the form of direct extension work, research, hnd attempts 
to keep labor wages as low as possible during the early 
years.

9
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14
Despite the general exodus ofnot yet in production.

settlers from the. fairms'-and plantations to fight in the 

.. war,'coffee'production continued to Sxp'and; hut, a shor

tage of shipping in 1917■resulted in a total prohibition 

of coffee imports to the United Kingdom,^^ and one: result 

was to cause the local 'banks to -tighten their loan 

policies.. Credit had been granted freely by the banks in 

the hope -that’the crop would be treated preferentially 

because of its importance to Ijhe economy of the colony, 

and with the tighter credit conditions considerable finan

cial hardship resulted for some of the settlers.^®

In 1900, some of the larger planters had formed a

14Hill, Platers’ Progress, p. '34 for the 1914 
estimate, and p. 45 for the figures in respect- of l9l7-.
It should be .made clear at this point that these estimates- 
in respect of the earlier years are usually only the 
intelligent opinion of people who spent their time 'in the 
coffee areas, and may also have compared notes with others 
in the iadustry to arrive at some compromise figure.
There were, no accurate censuses of land usage -until much 
later in the country's-history, ^d even then there are 
good grounds for saying that sucli censuses were only esti
mates made by the planters at the request of the Govern
ment. We should also note that figures for coffee exports 
are largely estimates in the early years because the com- 
■bined crops of Kenya and Uganda were brought to the port ■ 
by the Uganda railway, and exported together and recorded 
under one heading.

' -^^Ibid., p. 42. This occ-urred at the. height of the
German U-Boat campaign in the. Atlantic,, and the shortage 
of shippir^ had reached crisis levels for the United King
dom. It had become necessary to require all shipping 
ret-urniag to Britain -to bring in as much food and war 
material as possible, rather than tropical products that 
could be done-without. '

Ibid.. • . ' . ’ ■. 16

■' s. .
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• loose group called the Coffee Planters' Association. This 

organization was-not very active until 1917'when it was 

reorganized^ as ■'^e Coffee PlantersUnion and hegan to

These17take an interest in the industry's problems, 

problems were many in the following two years.. Shipping 

restrictions were lifted, but two-years of unusual, weather 

resulted in poor crops, and the Government decided to 

regulate the industry by the licensing of coffee.dealers 
and growers-, and'^icenses were subsequently issued at the 

discretion of the chief liquorer in Nairobi, though the 

Coffee Planters' Union would-have preferred a licensing
1 Q

board, as was established later.

Coffee output increased in every year but one dur

ing the war, though this was mainly due to previously

.

17Ibid., p. 46. At the end of the war the" Coffee 
Planters' Union'was'reorganized on a district basis, with' 
members sending-representatives to an annual meeting in 
Nairobi. -

18The chief liquorer in Nairobi has the job of 
grading the various parcels of coffee that come from the 
estates for industry and the price that a grower gets for 
his coffee will depend to a large part upon the chief 
liquorer's judgment. The chief liquorer .has always been 
a respected coffee expert whose objectivity has never- 

. been in question.

9
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19planted areas coining iiito.'production, 

thie war in 1918^' the'Discharged Soldiers" Settlement 

Scheme got under way, 

tended -to exacerbate the,labor shortage and many of the 

ex-soldiers lacked capital or were not prepared to break 

in African bush country and then wait for the sale the 

first crpp.

With the- end . of

20 :■
and this influx of new farmers

A postwar boom in commodity prices was ; 

shortly, followed by a slump which wiped out a number of
21the settlers financially, 

face the prolongued drought of 1922 which almost ruined

and those' who remained had to

19
Ibid., p. 43. During the war years coffee 

exports were estimated to have been:
U.S. ValueYear Tons @ $ per L*

1914
1915
1916 
1917

1919

275 90,564 
104,342 

. 85,026 
220,934'

4.884
389
301.5
827.5

4.80

5,577 1,082,749 4.429
- ’•A

' ^Exchange rates for. the war years* are esti
mated, for the other years they are from the 
table E, "External Trade, Foreign Exchange - 
Rates,.Bank Rate," The British Economy: Key 
Statistics, ^1900-19^4 (London: Times Publish- - 
mg Co., for the London and.Cambridge Economic 

•Service, 1965), p. 15.
20

K. ±t. JiuczynsK;!, A Demographic SaM'vey ■ of the 
British Empire (London: Oxford University tress for the 
teoyal Institute of Ihtemational Affairs, 1949), vol. 2, 
•pp. 146-147.

D. Harris, International Politics, revised 
edition of Intervention and dolonization m~l[frica 
(Boston: Houghton Mifflin Co., 1927;, vol. 1, pp. 106-108.■'

9
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'the coffee crop of that year.

At , the hehast of the Br.itish Goveirmieiit, Eeiiya was 

involved' in-a financial program during the postwar years 

which involved the conversion of the currency f^om the 

British Indian rupee: to the' florin which had a stated 

value'of one and one-half times the rupee. Because the 

new coinage was overvalued in terms of sterling the effect 

was to cause' deflation land increase the' debt bTirden of 

■those settlers who had. borrowed from the banks during the
• • . ■ r. . 22

. poor crop years and the early stages of development.

The Government tried -to persuade all employers to reduce 

the wages they paid by 35)^, though taxes remained the 

same, and though the proposal was never fully implemented, 

it did succeed in antagonizing the already disgr-untled 

natiye-labor.

V •

23
The situation was saved by' rising world 

coffee prices in 1923, though the hut tax and the head

■ K. Ingham, A History of East Afr'ica (London: 
Longmans, Green and Co., 1962), p. 325- This author sug
gests that the Discharged Soldiers Settlement Scheme, as 
it was officially called, was conceived ia London as a 
measure to alleviate the unemployment in the '-unexpeGted 
postwar slump. This may have been so, ,but since only 
about 1,300 people were finally involved, it would hardly 
have seemed worth the. effort.

■ 23^'Jjid., pp. 326-327. The whole proposal had been 
introduced as a result of a sudden rise in the value of 
the rupees, but. this rise hiirned around very quickly, and 
the scheme was changed'to the substitution of an East 
African shilling, which has'circulated since then.
Another 'remembered injustice arising from the whole 
muddle was the repudiation of the paper rupees which had 
been used to pay off the porters who, had been the main 
means of transw 

■ Africa during tn
rt for--the allied armies in German East
e war.

■ T. ■

.V' ■
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tax, now comtiined into a single direct tax on the native

'African were contiiLued .as a means of inducing lahor to •

leave, their trihar areas and wort on." the settlers' farms,
. • ' ' 24

.•and for the Government.. There was good progress in 

coffee from 1923 to 1928. GThe estates were still the only 

produc-ers of the crop, and they were beginning to get the 

better of the many diseases and pests- that had plagiled ■ 

their earlier years, though coffee berry disease, coffee's, 

plague in the 1960s,'.first appeared in the reports of the 

- Senior Coffee Officer in 1922.^^ C. B.. D. has'not come' 

out of the blue'.

During this period there was little advance in the

, 24
Lord Hailey, An African Survey: Revised 1956 

(London: Oxford University Press, 1957), p. 659. After 
195^, -firomen as well as men were made liable for the tax, 
and a§ a concession, Europeans and Asians, the third 
ethnic group in Kenya—though not a group involved in ■ 
agriculture" to any extent-.-were also made subject to the 
poll tax'.

. ^E. W. Eayaer, "Coffee Berry Disease—A Survey of 
Investigations Carried Out up to 1950," Giie East African 
Agricultural Joiirnal 17, no. 3 (January 1952): 1517 S”

. Tanganyika, the Africans of the Chagga tig.be, at the foot 
of Mt. KiiiJiiah,jaro, had begun to plant coffee with the 
Government's .blessing. OSiere were European coffee estates 
in .the area, and the planters expressed considera'ble fear 
that the Africans, would fail to look after their coffee • 

.properly, and.that diseases and pests would spread to the- 
■■ Evu?opean estates as a result. This was the argument used 
by the settlers in Kenya to hold up the granting to Afri
cans of licenses to grow coffee. Ingham,'A History of 

. East' Africa,. refers to this point on p. 353.

■9
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agricultiiral output of the'native African sector of the

The J^olonial’Secretary, the Duke of. Devonshire, 

stalled at' this time that the’British' Government held Kenya 

in trust for' the native African population., whose inter- 

ests must he regarded as paramotiht'. This view was reiter- 

a-fced by Sidney Webb, as Lord Passfield, who was Colonial 

Secretary in 1950;'and, in 1952, a report by Lord Moyne 

pointed out that the non-African population.of Kenya 

appeared to be paying considerably less than its share of 

the tax revenue-of■tbs colony^ This was the first time 

that anyone seriously questioned the assumption that the 

importation, of European settlers was the best way, from an 

economic and a social standpoint, to develop the colony, 

but it was several years after that before coffee 

sidered as a possible cash crop in the African areas.

26, economy.-

27

was con-

,Before the Second World War, the Kenya coffee crop 

was marketed in two ways. The top grades were consigned 

by the planters to merchants in London, who then sold the'

coffee in the Mincing Lane market where it usually fetched 

top"prices, and.the merchants would then forward the net 

proceeds of -^e sale to the planter in Kenya.' The lower 1

-Walker, "Problems of Economic Development ..of 
East Africa," Economic Development for Africa South of the 
Sahara, p. ■ 1G2._ _ _  The Kenya Government had not yet begun to
make’-any effort, except for-one minor scheme in. Myanza 
Proyince~far from the settlers'. areas—to help the native 
Afric^s to develop any cash crops.'-

_ )e, Certain Questions in Kenya. Report by 
: the Einanciail Comnlissioner, London, Gmd. 4093, May 1952.

Lord Mo
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and medi-um grades were sold, ai: auction in Nairobi, where 

agents of the London .-C9ffee exporters would buy for sjaip- ' 

ment .all over the'world, but'these lower Kenya grades .

were still, considered to. be among'the highest quality cof-.
po . , . ' ' ■ '

Marketing was private until the for-fees in the world.

'mation'of a 'Coffee Marketing Board during the Second 'World

War.

Much of the coffee was shipped to London for mill

ing until 1923. Then the Nairobi Coffee Cioring Co. Ltd. 

established a mill in Nairobi which handled 1,000 tons of 

coffee in its fi-rst year. The next year it milled over 

5,000 tons, and almost 11,000 tons by 1927-1928^ Other 

smaller private mills ..operated in ..Kenya -at the time, but 

.after 1938, all but one were amalgamated, into a single 

concern.. 'The Nairobi mill was purchased by the Kenya

Planters' Co-operative Union in 1947 on behalf of the
29indus.try as a whole.

■ Depression years

With the prosperity of the 1920s the fut-ure seemed

bright'. Unfortunately, the depression of the 1930s hit

Kenya very badly, and coffee piroduction was to decline as^
30prices fell and later acreage was taken out of the crop.-^

«
■» ,

pQ - • . ' .
. . ■ Mathes'on and Bovill, East African Agri.culture,

p. 84. .

29 ’ • ;
/Hill, Planters'- Progress, appendix E, p. 206.

of.East Africa," p. 105. ■

. ^

,^'D e ve lopmSnt30/•^Walker,
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STone of this could be foreseen in 1929, and coffee acreage - 

e^cpanded again that year by 6,152'acres to : a total of . 

90,205 acres. Prices fell :sharply^at the end of 1929, 

and continued., to fall, through 1930v but a .large 1950 crop

of coffee was sold*

; It was felt that prosperity could be recovered 

•through the establishment of a government chartered Coffee 

Board. The Board would control the industry, provide 

stronger marketing facilities, and expand into new mar- 

kets,'^ but this implied expansio.n-of trade • in a-world' 

where a general contraction of the topical commodity 

trade was taking place. There was little that Kenya alone 

could do in this direction. The proposed Coffee Board was ' 

also intended to expand the technical activities of the 

industry .and the research that was going on into the cause

51
- ■ Department of Agricultiire -Aimual Heport (Nairobi:, 

Government Press, 1950), p. 19. This report goes on to 
• . say that "abnormally high" prices had been received for

coffee during the previous few years, and that the declines 
seen;in 1929 were due in part to the dumping of much 
inferior.quality coffee on the market, and the failure of ' 
the Kenya planters to maintain the high quality coffee for ' 
which they had been .famous. It also says that the estates ■ 

• had'not maintained their edge in productive and cultural 
efficiency, and they would have to be more cost conscious, 
in the future,. This is interesting .in the light of the 
present preoccupation-with problems of■coffee quality 
under conditions of falling'world prices.

: ; ■ ^^Depar'tment
of Agriculture Annual Report: 1951,

P- 31.
. I

. H
■ •
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35 ^of C.B.D., but the Government would only expand. rese^ch 

and- control activities if the industry would agree to pro

vide the finance. When the. question-was put to the plan- 'i' ■

'.f.

ters they decided to do no thing.;.;, butafter heated debate, 

a Coffee Board was finally established in 1953. ‘.The 

planters sought government control of various aspects’ of - 

the industry. ‘ They wanted uniform coffee.health measures; 

such as the. destruction of.abandoned;estates where disease 

could begin to obtain a. foothold; but, they also wanted 

autonomy. The Coffee Board was a compromise. It took 

over where the old Coffee Planters Union had left off and 

it represented the interests of the planters to the Gov

ernment; on the other hand, it had.-power to enforce its 

rulings and act' as a government agency. The settlers 

wanted independence for their industry, even.if it meant.

.giving up some of their independence as individual 

planters. 34

^^rbid.,-p. 163._ _ _  _ It is interesting to note that the
research authorities, in the report of the Senior Coffee 
Officer, said at this: time that they believed C.B.B. to be 
the.main threat to the coffeq, industry in Kenya, but that 
they felt.tha;t .they had already found the cure for it. , 
This is almost a paraphrase of some more recent comments 
on the disease by the members of the Coffee Research 

, .Foundation.
34

Hill, Planters'^Progress, pp. 78, 90-91. Not' all 
- ■ the planters had’ chosen to., belong to ' the Coffee Planters' ‘ 

IJnibn, and membership became compulsory when the Coffee 
.'Board was established. The main argument made for-the 
Board was ‘that it would force all the planters to act 
together, and- to pay dues to the organization which repre
sented them and Idpked after their - interests.
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' ", [Ehe Coffee Board needed revenue and suggeste’d an 

' . export tax oh coffee,, hut the coffee producers vetoed the . 

idea. In this they'were supported^hy other industries

• . which also reacted 'stron-gly against the idea of an export

tax that could he generally applied later if accepted 

initially for any one industry in Kehya.- The Government . -

desperately'needed new; sources of revenue during the 

depression year's; .therefore, it was decided, as an alter

native,. that there should he a tax on growers,based upon • 

their total acreage under cOffee.^.”^

Coffee acreage again increased in 1952 as prices 

continued to fall, and there v^as widespi^ad negative

• ■ reaction to the suggestion that tha newly mooted Coffee

- Board he allowed to license a restricted numher of native 

African farmers to grow coffee even on an experimental ■ 

basis.At the "end of February, 1953, there were 100,387 

acres of coffee,- ^ increase of 1,513 acres over the pre

vious year. However, the total crop declined as a result 

of the continuation of the;plagues of locusts which had 

begun to sweep intp Kenya at the end of the 1920s. .

In 1935, the-'-Government approved in principle the 

cultivation, of arahica, .coffee in native areas under

■ ■

90. - .

_ _ _ _ _ _ _ of Agriculture Annual He’po'rt, 1932,
p. ■ 50.,' Although, no native coffee- plantations iaadfas yet- 
been established, the■idea had already been considered.

1 ^^Depar-toent

■ 9
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. conditions of strict control and at an experimental 

. ievsly^*^ and. this .was to he the heginn,ing of the "African

■ smallholder ^industry. ■ Later -ili the same-year oc.ean; 

freight ratds were' reduced and this helped partially to 

offset the effect of•Gontinually falling coffee'prices.' '

■ However, the' .burden of ^financial debt contracted during-

the years of expansion'in the 1920s .and the' first'years'

of the depression rose as■the planters' incomes fell.

'Also., many planters had e^^anded -their acreage:, even after

■ -p-rio.es began to. fall, and they could nOt no'w afford to "
38

remove the -coffee and put in another crop. •

neglected and abandoned plantations-began to be a 

pi'oblem in 1955 • . With. hO‘shortage of land on many of the 

estates, neglect and abandonment of the coffee trees, 

would'in^iicate a, shift to an alternative occupation. Cof

fee would only be uprooted when it had become obvious 

that the land under coffee could be cleared for an alter

native-crop which would earn enough to offset the-cost of 

the clearing.. Many settlers were loath to take. out. the 

coffee except lidiere it had obviously failed and where the 

... Senior Coffee Inspector said that it should ne-ver have '
-

57Department, of Agriculture Anniial Report , 1935,
:. p. 5..

.^^Spme crops held their price during the depression. 
I;jrothrum, a powerful but temporary insecticide, • was -onei- 

■ .It QQUld.be grown well on coffeQ land, but few planters had 
.: -the fesoxjrces to move , out-of. coffee.

:i:. - :

■'v.,
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39■been p.lanted in the first^place.

.eventually pribes would recover-.

Even, with the uproo.tib.g of 900' s^.eres-'by . the coffe'e ■ 

. inspectors, acreage expanded again in 195^; in fact, the - 

. ■ increase‘that year amounted to ,l,85l acres and the crop 

was 'bhe second largest -in the history of the industry. ;

' Prices continued to f^l through-/the early part ■, of the 

year, but towards the-.en.d; there were signs‘that higher .

,quality■coffees were beginning to recover. Acreage • 

rose again-'.in 1936, with 978 registered coffee estates 

having a total of 104,488 acres under coffee. Again, the 

pattern of prices was down throughout most of 1936, with a 

ve.ry'slight recovery for the higher grades, at the,year's 

■Vith the persistent declines in prices the Senior 

Coffee Officer was again appealing to the planters to 

- improve the quality of .their product thrqugh using .only

Hopes lingered on that

V.

41
end.

39 ' “ ■ •
■Hill, Planters' Progress, p. 75.

^*^Department of Agriculture Annual Peport. 1933 
. pp. 6-7. previous record crop had been in 1930, when
15,504 tons were harvested, as against .11,974 'tons in 
1955. The-very large crop of 1950 was due to.' a combina
tion of cycliqal elements, together with peculiarly.favor- 
able Weather conditions. The expansion of acreage under 
coffee continued through the years after prices began to 
go down in 1929, .and with the natural.lag between planting 
of. Coffee and the harvesting of-the first crop, there 

•' would be larger and larger crops when the weather and - 
' other conditions,were favorableV -But this process; would 

. only.continue'untii about'founyears'After the industry 
,had ceased, .to expand acreage.. .! .'I '

Department of Agricultirce Ahnual Eeport, 1936

b

> •

41

. pp. 10-11 9
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the hest locations for the crop and.:by following carefully ’ 

the recommended horticultural: proced\ires. 

explicit; .

At the present time it is of paramount importance:to, 
the coffee planter .to nroduce ;a, marketahie coffee, and 

• ■ such coffee must have - qualityin order to compete 
- With mild dbffees from other countries.^2 . '

Coffee nurseries' were.‘finally established in several

He was quite
• <

of .the-native African areas'dvoring 1954, when three sepa-.

It was. later. 43rate lots of 100 acres each were planted, 

claimed that the Africans, did not demonstrate any. eager

ness to take up coffee growing 44
but this would not seem

unreasonable when one considers the. restraints put upon

them in re'spect of- planting, and also the existing condi-

We should note that the nur—tidns in the coffee market.

■ series were established deep within the African areas,, far • 

from the plantations where settler cultivation of the, crop 

could- be observed and where many of the Africans would 

. have had experiehce with the crop. African grown coffee 

was also first developed far away from the small existing 

money-oriented markets, and its acceptance was inhabited 

initially by cultural and economic tradition. African

■42 ■■■

. A. p. LePoer Trench "Hotes on Conditions Influ^
encing Quality.in Co'ffee," The East African Agricultiiral 
Journal 1, no. 4 (January l956)':

9

281.
45 • •

■^Department of Agriculture Annual Report, 1934,
.' 'P. -SP,

44
Department ''of Agriculture Annual. Report, 1936, - •

' ■ p. -69. : 9
■ <

- •.

- :
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.'smallholder'coffee,moved very slowly -011111 after the-' - 

Second World War; '

In -19355 merchants who dealt -in the Kenya coffee 

market orgiaized the'Kenya Goffee A-uctiphs in--Nairobi to . 

handle the whole- Kenya crop. Prices on the London'lnarkets 

■ had been falling -for years,- and were particularly low in 

1935. ■ Better prices could be ob-tained in Nairobi sin-stead 

of London if all grades, were' offered-, tho-dgh for a -time 

.some of-the planters continued-to send their bes-t coffee 

to London;- however, this-’’stopped w,hen-,it whs' sehn that 

higher prices, could indeed be obtained in Nairdbir'^^ -

.. The 19-36 crop of 20,330 tons of coffee wae a record 

which was not to be equalled for twenty years, and it

> -

marked the end of increased output from the expanded 

acreage of the early 1930s. It had taken several years ; 

for the planters to stop expanding coffee acreage after
=.

■' prices had begun to fall^ but it took even longer for any 

. reduction in coffee acreage to begin. There were derelict 

,* estates and some coffee ,was being abandoned or neglected,' 

but .there were-other plantations which were expanding at 

. the same time, 'it was only,in^1936, the year of the

record crdp, that the total acreage under coffee in Kenya'

45 * - - • - .-■■
'^Hill, Planters! Progress, p. 101. -At th-is time 

. the -whole coffee industry appears to have become more ma-p- 
ket conscio-us.^^> d^^^ Coffee Board'of Kenya organized exhi- 

■ - "bits at 6-v;erseas trade-fairs, and began a scheme to
increase coffee consumption-in England.

-■ - ^^Deportm^-t of Agriculture Ann-ual Report, 1937,

■ 4

p.: 7
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' " iin
Degan to decline.- ^

•», ■

goBiticols' Dixr±aK. World War II .

... ■ IThe Second World,Vao?- broke out just before the^-19'59 

Coffee pohference 'in Nairobi. At that meeting it was' 

decided that the industry would continue as normal until 

something happened to'disturb the situation(',. '^d it 'was 

assumed-that the war would not come to Kenya, us it had in . 

191^. In the sunmaer of 19^0 this situation.was altered 

radically by'the Italian linvasioh. Kenya was'on. a war 

footing very .quickly, and though the-Italians did not pene- ' 

trate beyond bhe Northern Frontier Province, the effect on 

the coffee industry was immediate. Shipping, was again in .. 

short supply and.with the imposition of exchange controls ■ 

in Britain, ■ something had to be done to ensure that the

■ .y

. f. ■■

. . '^Hill, Planters' Progress, p. 102. By 1958, total
coffee, acreage was down to 95,722, from the 1936 high of 
104,488, and by 1940 it had fallen to 88,590 acres.. Des
pite the very great price rises in the early 1950s, the 
turning point, was not reached -until 1954, by which time 
there were only 58,600.acres of coffee- in the whole coun-

• try. This tends to indicate that the process of adjust-
• ment is very 'slow in both directions after a prolonged 
price change, and that the issue may be clouded by a cer- 
tain -uncalculating tenacity, or perhaps uninformed, specu
lation, on the part of the grower. Prior.to Kenya's 
accessionvtg.the International Coffee Agreement in 1966, 
there was, ;,^prisingly little info'rmat ion, about the world

— '.coffee -si-tuation available to the pleoiter. D'uring a'con
versation in the. early 1950s, ohe important estate owner 

■ said.tha-t; he did nob .believe that the price of coffee in 
„ London or Nairobi,had. anything to.do with, the situation in 
Latin America, and the Brazilian or'Colombian coffee, 
industries. ■, , *•

9
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•r-

' coffee crop-could be sold.^®.. , .V

The 3ri-tish; Ministry of Food become the sole buyer 

of coffee for 'the United Kingdom in the early part of

19^2, and bought coffee only, within the l^pire so' as to- 

conserve scarce foreign ctrcrency. Miis meant that Kenya 

would have a guaranteed market for her crop, and guaran-
UQ ' •

teed-prices while the war lasted. With equipment' for 

processing coffee in very short supply, and managers away 

at war,, the estates continued to deteriorate, but the. 

crops of later war years were small enough to be easily ■ 

Contracts with the-British Ministry of Food 

were continued after the end of the war,-but more favor

able terms were negotiated as world co/fee prices firmed^ 

The final controls .and requirements were phased out' in

50
handled.

1951. ..

■ 48
• - Depar-fcmen-fc of Agriculture Anniial Report, 19^5. 

p. 7. Some indication of the degree of disruption caused 
by the war is given by the coffee export figures for that 
period: 1941, 12^422 tons; 1942, 12,366 tons; 1943,
7,838 tonsand 1945, 7,465 tons. The last three .years 
were excep-t:it)nal and the figures overstate the actual crop 
because there was considerable storage and carry-over diir- 
ing the period.- The report goes on to spe.ak of the general 
run-down condition of the' industry by the end of the war, 
bu-t of the beginnings of a re-turn of confidence in 1945. '

- :^Haarer, Modern Coffee Production, p. 469,
the British point of -view .this'enabled them- to avoid 
raticning of coffee during,the war,'despite maximum price 
re^-lations. .Howe-ter, .Britain is a t,ea drinking country,

■ ,^;Which has not been a ma^or coffee consumer since the early 
ei^.-beenth cent-ury.. This -was offset by the fact that-the 
British -Empire produced a relatively small amount of cof
fee: at- the time. ■'

^‘^Rowe, The^orld's Coffee, p. 107.

From
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fietween the end of. the .war and the heginning of the ' 

1950s, the estate coffee industry was 2?ehahilitated> after 

.. the years of neglect, which had culminated in the war 

period. The industry was thus in a hette'r position to 

expand and take advantage of the high ppices which were to 

appear in the early 1950s.

Years of Expansion

. The smallholder sector expanded very little during- 

this time; the rigid controTs still applied, and all 

initial plantings were limited to 100 trees per indivi

dual. .Permission to plant was only given after a rigorous 

examiaation of each individual's qualifications to main

tain coffee to the satisfaction of the Department of Agri- 

■ culture's local inspector,

restricted to the altitude hand between 55^00 feet, and 

5,800 feet on the slopes of Mt. Kenya until' 1950.

.Planting beyond the initial 100 trees per

51 and smallholder planting was

51In his unpublished M.Sc. thesis on the develop- 
inent of coffee in the African areas-of .Bugisu, Meru, and 

. Kilimanjaro, Ian Wallace quotes a conversation with .
■Mr. J. P. Benson—one of the leading advocates of African 

coffee production on smallholdings, .and the organizer of 
■ _ .the Mer.u industry. "Mr. Benson says that even though there 
'... was some, initial resistance to the introduction of coffee 

by the local Africans,, and;some cases of neglect which may 
■ have led to the Tcelief that'.they were not really interes
ted in the crop, coffee planting on smallholdings would 

• have expanded at a much fastei;?. rate after 1946 if the con
trols had not been so.str^qtly enforced. Mr. Benson-was 

• District Agriculture Officer in Meru diiring much'of that, 
period,- and wcmld be in a position to know .how .effective 
.the controls wd^e.
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individual was only allowed with-the permission of' the 

•District Agricultural Officer.

The average sale price of•the Kenya coffee crop in

1949 was $468.00 .per tone by 1950 .this had. risen to 

$1,607.00 per ton; and by 1954 it had reached $1,464.00 

This draitiatic and sudden advance in coffee's53per ton.

fortunes did not produce an immediate, expansion of acreage.

The smallholders were .still strictly controlled and the 

estates had just recovered from the long years'of the 

depression and the war. The first reaction by the estates 

was to farfli their existing coffee- more 'intensely, through 

the,use of mpre chemicals on the trees and the soil, and 

with greater care in harvesting, and processing. It 'was 

soon realized that there were fortunes to be made, and 

that the rise in prices appeared to be going to last for a 

number of years, and capital was expended freely by the

^^Department of Agriciilture Annual Report, 1950^

vol. 2, p., .33.
53These figures were taken from the records -of the 

Kenya Planters' Cooperative Union in Plantation House, 
Nairobi. To put these figures in-perspective, we should 
note that the price was $214.00 in 1942, at an exchange 
rate of $4.03 to the pound, and that the price for the 
crop of 1966'was $845.00 per ton at an exchange rate of 
$2.82 to the pound, ' , '

si'

. T-
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54■baiLks and .the planters.< ,

Smallholders had little opportunity to partici- 

, pate ia the early years of the-coffee hoom, hut- in 195^ 

the. Government decided to transform, the agricultiiral sec

tor of the native economy. This was to he done hy a 

scheme of land consolidation, registration- of ownership, 

and a rapid expansion of the cash crop' production. Cof- 

, fee was'to. he an important part of the planned expansion, 

and the smallholder acreage was to he iacreased from 

4,000 in 195'!, to 17,000 in 1968.^^ This target, was 

greatly exceeded, in fact, and the African smallholders 

had 58,000 acres under coffee' hy 1960.^®,

From its heginning the, smallholder section of the

coffee industry has been organized on the basis of pro-
57ducer cooperative■ societies. As independence approached

- '^^Eowe,. The World's Coffee, p. IO7. This was also 
observed at the. time. Fortunes were being made by the 
planters who happened to' have held on the longest and 
taken the most care of their trees. The atmosphere was 
..euphoric; coffee was the.- gold strike -that came to a coun- 

■ try depressed by.adversity and fighting an internal civil 
war which was saippiag its remaining vitality.

\ ‘. M. '■ j. Swinnerton,• A Plan to Intensify the
Development of African Agriculture in Kenya CNairpti:. ' ■Q

Government Printer, 195^)•
^^The Economic-Deveiopment of Kenya (Baltimore: . 

published by the lo!hns -Ropkins iPress .for the. International 
Bank for Reconstruction .and Development, 1965, p. 116.

' 57,r ’ '
Coffee and the Co-operative Movement," Kenya 

Coffee 31, no.- 371 (November,1966): 483. ‘

1'f-\
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in Kenya, the coffee planting restrictions were relaxed 

and the cooperatives hegeui to expand. Though the price of 

• coffee declined slowly from the record level of the early

1950s, it still remained high .relative to eajclier years. 

Also, African smallholder, appreciation of the crop grew as 

smallholders saw the high net returns that their neighbors 

were obtaining.

In the early 196^3 there 'were widespres^d reports

to be restricted, if not^at planting of coffee was 

banned altogether so that Kenya might conform to the 

requirements of. the International Coffee-Agreement as soon .
. ?» ■

as she had' obtained her independence from Britain. The ■ 

result of these reports was a rapid increase in planting 

by the smallholders. All available seedlings in the local 

nurseries were planted out, even if some, of them were not 

quite- ready, and when this source was exhausted seedlings' 

were imported illegally from Tanzania and also bought from 
the 'estates.^®

. There is no indication that looser control of small

holder planting in -the earlier years would have,resulted 

-in the kind of chaos which the estate owners expected

- .t.

■i -

43? ■

, or

. ^ ^®Japhet Ikiara, the Coffee Officer in the Meru.
District, was most helpful in explaining conditions at 
this time. So also was' Mr.' Middlebow of BarUa Estate in 

. Kiambu. These two gentlemen, 'both keen observers of 
- events in their respective _sectors of the industry, 
•firmed; that the situation t)o.rdered on panic, as the 
series ran out of- seedlings and the prospective growers 
refused to be .pXhcated until they had remo'ved every-shred 
of. young coffee,^'whether or not it was suitable for 
planting.

, con- 
nur-

f'.
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in the kind pf indiscrimd^ate plaaiting which occTxrred when - 

control was finally lost in the early 1960s. In Tangan- 

_ yika the- Chagga people pf Mt. Kilimanjaro had heen encour

aged 'to. -develop -a coffee industry, and they established a - 

reputation for producing the finest quality coffees.

Rapid and orderly growth in the earlier years,- with 

the advance expansion of nurseries, would have streng

thened Kenya's bargaining position with other nations who 

formed the International Coffee Agreement. As it was,

Kenya was forced to seek a quota allocation on/the basis 

'of recently planted acreage and anticipated output.

z

Cooperative Society Development

Initally there was a high degree of local autonomy 

-within the-coffee cooperative societies but this autonomy

has tended to decrease as ec.onomies of seq.le were sought
■ /

and as-the many small growers' cooperatives began to - shift

^^Sir Charles Dundas, African Crossroads (London: 
.Macmillan & Co., 1955)» pp.'125-128.-The author was the’ 
colonial government official most responsible for the 
development of the Chagga coffee, economy in Tanganyika.
He•suggests that, if the same policy had been followed in 
the Kikuyu African areas of Kenya, where the lack of a 
cash crop as successful as coffee resulted in -the pepple 
■becoming "hewers,pf wood and drawers of water," there'

• might'have developed there also "well-to-do small planters, 
enjoying economic independence." (P. 127.)

vA
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vaxious functions to a central c'ooperative__union.^®. - The . 

cooperative unions- have been delegated by the Coffee ' , ’ 

'.■Board of Kenya the duty of 'operating ..the limited number 

of coffee h\irseries which are- still allowed to exist in 

■ the smallholder sector. Unfortunately, this progressive 

centralization of the cooperative movement happened at a 

timp when foreign professional staff were being withdrawn ', 

and when new strains were-being put on the local manage- 

ment. It hsLs been suggested that lack of training, fail

ure to keep records, tribal or sectional jealousies,'the 

large number-of •uneconomically small societies, and the 

fail-ore to pay competitive salaries to senior officials

60In the Meru District, Mr. Japhet, Ikiara, the Cof
fee Officer for the district, described how the Meru Grow- , 
ers Co-operative Union Limited grew out of a combination 
'of small■growers' cooperative societies. Originally, it 
was found -that certain transportation and storage func- 

• tions were better performed by a central agency, then 
various advisory services for the member cooperatives were 
undertaken, finally centralized records and wholesaling of 
basic chemicals became the work of the union. , Later, the 
union used some of its funds to build an hotel in the main 
town of the'district and to create a large assembly hall 
and coffee store. . With this growth of the Union there 
appears to-have been some loss of authority by the indi
vidual member cooperatives. It is noticeable that the 

■ Union at the center'provides staff facilities and working 
conditions whicla .are incomparably better than those per
taining in any of the member societies. The relationship 

• between ..the members and the Union had become, in many 
cases, that of senior and subordinate rather than of col
league, as had'been: the case on an earlier visit to the 
area d\aring the 1950s.

U':-
•
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iare the main problems of the'producers' cooperatives.^^- 

Th.is may be so, bht 'it-appears to this observer that a 

ta-Cich .greater problem -is the lack.-of a way of finding'ou.t :■ 

what is going oii in a cooperative society until after a '

scandal has arisen. . There is ho’paraller organization or

competitor against which the performance of the coopera- 

. • tives can be measured. Similarly, there is no alternative 

organization to which any'of. the members can turn if.they 

believ.e that they are being overcharged for some of' the . ' 

■ services which they are required to use.

•There is a high degree of coercion in the relation

ship 'between 'the cooperative and the smallholder coffee- 

grower member:. AH the power is in" the hands of the 'first 

elected officials, who can operate a system, of patronage 

■ ■ to keep themselves in power, and then use part of that.

power for ..their own gain outside the scope. :of the society.

' This .is npt-meant to suggest that corruption is;uniform'

-•

* •

. u...

61
John.K. Knapp,. "The Cooperative Movement in 

Kenya,'-' Financing African Development, ed.; by Tom J: Farer 
(pambridge: M-. I. T. :.Press, 1965;, pp. •125-126.,'

'r».
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throughout the cooperatives, hut it does exist.” 

nizing that prohleiiis'exist, the' Govemiuent has stepped in 

to--ensure that the cooperative must pay out to -the memhers

EeCog-

at least 80% of the price which it receives from the mill 

in Nairobi for its members' coffee.^^ Also, the coopera

tive societies failed to expand factory facilities in line '

with■the -rapid increase in smallholder acreage, and the 

result has been bottlenecks and faulty processing. To

fiP
At' several factories in the Meru District ju<3-i- 

■cious questioning of these:waiting to deliver coffee 
elicited the fact that a small gift for the right person 

- ■ at the factory would e'nsui>e the acceptance of one's coffee
without'too much careful grading. To this might be added 
the problem of. having a whole 'area's coffee bulked before., 
delivery to the mill in Nairobi. ...This means, that there 
would be a uniform price for the area, and no great'incen
tive to individual factories or producers to try to attain 
higher grades. In this respect, see: E. S. Clayton, 
Agrarian Development in Peasant Economies (Oxford:
Pergamon Press, 1964), particularly the section on 
"Pricing and Processing Monopoly" from pp. 112-117.. The 
author-concludes'that, "In a situation where monopoly is 

■- inevitable, the public would generally be preferred to the 
.'private monopoly.'' This is’not really the question. In 

• many cases the present situation can only be maintained by 
the exclusion of would-be competitprs through dfscrimina- 

■ tory local licensing laws." ■

^^Development Plan for the Pe-riod 1965/66 to 1969/70
p. 117.- There have been cases of 50% of the -money received 
fronl the in'ill. -for the members!- coffee being used ^ various 

. ways not approved by them. This does not necessarily, mean 
• corruption, and it was often the result of the society 

' making unwise urban investments,, and writing-off..the cost 
of factories and buildings over an unnecessarily brief 

■ period. However, . such, item's as school fees, chemicals • pur^ 
- ..-chased for spraying and fertilising the coffee/ and local 

taxes are 'often- deducted by th'e"society and paid on the 
member's behalf before he is given the remaining cash from 

■. his deliveries- of coffee to the 'society factory: '

■ '■»,-

■■ 1-
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solve this prohlem the Ch'ffee Development Authority has 

been created.. - ■ ■ ' _
A-

llie Coffee Development Authority

The Coffee Development Authority, an agency of the 

Ministry of Agriculture, was established in 1966. A 

credit .of $3,9^,000 from a group of commercial banks is 

being used by 'the Authority to provide processing develop

ment loans to the cooperative societies, and it is hoped 

‘ that the facilities - thus constructed will ,help to elimin

ate the congestion pnd delays at the existing factories.®^. 

Under the scheme 176 new coffee factories will be 

structed in the smallholder producing areas.

con-

The Export Tax

•In addition to the cess on coffee which goes to sup

port th@.Coffee Board of Kenya, there is a "temporary" 

export tax of 856.40 per ton of coffee. This tax was

imposed on the understanding that.it would be removed if 

• the price of coffee was to fall-below 8903.00 per ton, but 

at the Coffee Conference in Nairobi during’February 1967,

' ' 64 '
\ . A good description of the coffee processing loans,
'■ their establishment, and the way in which they are being 

u^ed, will be found in Coffee Board of Kenya,. "Planter's 
Day"-program,_for visits by planters to the Coffee Research 

. Station at:Ruiru, as mimeographed by the Coffee Reseeirch 
Foundation for general distribution, February.2, 1967.

, ■: . .^G. R. Devonshire, "C. M. B. Notes," Kenya Coffee
. 51,'no. ..365. (Ma^l966) : 223. , ^ ^- - - -

•
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the Kenya Minister of Finance said that although the -price 

of coffee was now below that figure, he' heeded the reve- 

. ■•'■'•nue and would give the matter of the export tax carejful 

consideration but could promise nothing. Coffee grown

in the smallholder areas is also subject to a Local Gov

ernment tax of about 3% on gross receipts; this being .. 

deducted, for the Local Government by the cooperative soci

ety before payment of the coffee money to the grower.

There is a government subsidy on phosphatic ferti

lizers, but none of the other chemicals used in coffee 

. production are so supported, and many items, such as petro

leum products, are quite heavily taxed. It has been 

stated that there will be no expansion of subsidies in the 

future, but there is no indication that taxes will not 

rise as mbre government revenue is needed in this devel

oping economy.

67

■ y--

68

66„
Coffee Conference," Kenya Coffee, 32, no. 374 

(February 1967): 55* tax has since been reduced by
half. §

- 67Ibid.

Ibid'., p.-64. Mr. Wallis, •the Senior Coffee 
Officer, speaking on behalf of the Director of Agricult'ure, 
said-that the fertilizer subsidy might be spread from 
phosphatic to' all other chemical fertilizers, but there was- 

■ no hope of a government subsidy on iasecticides’'and fungi- 
cides. Mo action.has yet been taken to extend the ferti- 

■ lizer subsidy, and other officials of the Ministry of .
, Agricultru?e indicated tha-t they' thought that the idea 
woiild be allowed to die' quietly. " ^ ■

■N-:

i: ' .■ 7
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Planting Controls

Plaating coirfci'ols were imposed id Decern'der 1966.

■" ”■ (Ehere was no evidence of illegal increases in- estate cof

fee acreage; however, continued.appeals to the coopera

tive societies who control the smallholders indicate that

69 •there was some illegal planting there, 

some particularly flagrant cases of illegal planting in 

the Kirinyaga and Port'Hall areas, the Government resor-^' 

• ted to a policy of uprooting trees planted after the 

imposition of the han.

Finally, after

There was violent reaction to

this on the part of the smallholders, and calm was only

restored 'by the personal intervention .of the President ■ pf...

Kenya with a promise tha.t the policy of uprooting "of

existing coffee would he stopped. The stated policy of

the Coffee Board of Kenjra is' that any new illegal pl^-

,ting^ will "be uprooted. It remains to he seen if this

policy, can he enforced should new and illegal planting •

70"begin again.It does appear that the control on new 

planting is.now effective in respect of hoth the estates 

and the smallholders. ’ .

.69,,Kenya''S'Coffee Polic-y,Kenya Coffee 31, no., 37^ 
(Pehruary 1967): 39-

70
' "Government Clarifies Uprooting of Coffee,"

Kenya Coffee 32. no. 377 (May 1967): 176.- This is a
' star emend hy the Kenya Minisfer for As^'iculture in which 

he appeals to the. cooperative societies to cooperate. He 
also points out that only’illegally planted coffee will he ' 
upropted, and that all seedlings removed from nurseries 

, 7 which the Gover:^ent has deC.ide.d,, to close down, will he
. . paid for at'the' rate of 20 cents (Kenya) each.
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Conclusion

The estate secfO'r of the' industry developed first, 

""iided hy cheap land and labor initially, and tiie- small

holder sector was restrained until after World War II. In 

the 1930s and 19^0s, the industry declined as world coffee 

prices fell, but throughout the 1950s, prices were high 

and the industry, continued to expand until the imposition 

of plantir^ controls. The level of output did respond to 

a change in coffee prices in both directions, but there 

was a considerable time-lag involved. The response has 

• been much quicker when prices were rising than when they 

were falling. Certain rigidities are becoming apparent in 

the cooperative societies, and the Government has recently 

acted to aid the expansion of factories for'the small

holder sector. An export tax has been imposed on coffqe 

for the first time and it appears likely to'be a permanent 

feature as a government revenue device. - • ‘
/v

^ 1 .
>• •
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CHAPGUR III

THE COST STRUCTURE OF THE INDUSTRY

In order to evaluate the relative efficiency of 

various sized producers within each sector of the indus-" 

try, efficiency in terms of their, ability to produce a 

given ■unit of output at a lower opportunity cost, in this, 

chapter we examine the determinants of the cost of coffee 

production. We then propose,and test an hypothesis’that
• i-.

..the average cost of production decreases as the size of 

production unit increases in each sector. Finally, we 

consider the comparative co.st of production between the 

sectors.

The Cost-Output Relationship
X-

The average cost of production is related to the 

output of coffee, modified by other facto’rs. which we will 

discuss. There are economic reasons why we. would expect 

to find decreasing costs in both’ sectors of the indusi:ry, 

but first we will d.escj'ibe the nature of the industry and 

the behavior of its participan'ts.

.. The natirre of the industry

There are relatively large and relatively small
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production units within "both sectors of the'industry, hut 

each sector is homogeneous in terms of production methods;

■: furthermore, the technology- and production methods..used 

within each sectorC^end to change very slowly over time. ■ 

The industry is coordinated and controlled from 

above by the Coffee Board which has used its authority to 

ban all new planting of coffee trees anywhere in the' 

country. In order to'enforce its ban on planting, the 

Coffee Board has retained direct control over the limited 

number of coffee nurseries which have been allowed to con- . 

tinue in existence; there is no alternative source of new 

seedlings. Also, these planting controls are self., 

policing to a high degree and there is no reason 'to fore

see their future withdrawal.

X"' ■

Producers incur costs in anticipation of output

Production costs are incurred in anticipation of 

a crop of coffee; higher costs are incurred in the antici- 

■ pation of a larger crop. The producer foregoes some 

alternative use of his assets to obtain endogenous inputs 

and he can control.their rate of use, but exogenous factors 

may also liave an economic cost even though the produc.er 

cannot control the rate of their use of their effect upon 

the size of the anticipated crop.- '• '

In coffee production the main categories of costs 

are: labor, fa^xed facilities, equipment, materials, and 

. managerial services. However, the anticipated output will
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*
I

also be influenced by such bxo^nous factors aS':

Output will also be 

'affected by those coffee diseases and pests which cannot 

be foreseen,and offset,^ but there is no‘indication that 

the impact of exogenous factors is in any way related to 

the size of the. production unit in either sector.

weather, I
temperature, and. moisture levels.

I
I

f:
I
f
Ir.

Producers' expectations about the future

Discussions with people throughout the industry
A..

I
support the view that producers' expectations are of unit 

2
elasticity.

i

IIt is widely held that economic decisions

will not be upset in the short-run by social or political 

considerations. !

I
Individuals within the estate sector may 

speak of expropriations and deportation, but none appear I
£
■5;

to base their economic decisions on these possibilities. 

Producers would not act to change their production methods 

because they could not obtain a higher net return a^a 

result.

I
I
3:

s

I
5
{

^Coffe^ berry disease (C.B.D.) is an example of 
The impact of C.B.D. appears to be completely ran

dom, and there is as yet no certain cure br'^revention 
available. See: "1967 Field Trials on Control of Coffee 
Berry Disease in Kenya," Kenya Coffee 55. no. 590 

. (July 1968). •

I
this. i

!

s2
Historically this has been,the case.

■y. Liver sage. An Economic. Study of a Group of Coffee 
Estates in Kiambu, Department of Agricult^e Builatir 
no. 9 (Nairobi: 1952), p." 28. ' ''

See:

9
f
I
I
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Producers maximize their net returiis

Producers in- sectors act so as to minimize avoid-

■' '-.able losses and obtain the highest possible net return 

from coffee production. -Their net return can be in the 

form of "psychic income," or ’’leisiire," as well as money, 

goods, or services, but in the light of the cost and price 

information available to them, producers will try to ' 

obtain the greatest possible return from their chosen 

level of input activity.^

Decreasing costs are to be expected

It is widely held throughout the Kenya coffee 

industry that the average cost of production, for a given 

quality of coffee, declines as the size of the production 

unit increases; general observation of the industry sup

ports this view. ^Kenya has the wo-rld's most sophisticated 

and capital intensive major coffee industry with an invest

ment in research and managerial skills more widespread

V-

3Recent studies all confirm that the African small
holder farmer will react to price and cost stimulii in 
the manner suggested by economic theory once he has. 
entered the money economy. The smallholder coffee produ
cer in Kenya has been completely in the money economy for 
some time. ' See: Edwin Dean, The Supply Responses of 
■AJrican Parmers (Amsterdam: Nortli-lloll^d Publishing Co., 
1966). The introduction, pp. 1-10, surveys the'findings 
up to that date.

9

i . -
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than for any other coffee industry of the same- size, or
4

larger, elsewhere.^^ .But, of greater importance is Kenya's 

■- .-heavy investment in equipment and physical planit-^for the 

coffee factories,-^ and it? investment in spraying and 

cultivating equipment needed to comhat the complex vari

eties of local pests and diseases which attack the coffee. 

Overhead irrigation is widely used in the Kenya coffee - - 

industry and this also requires further major investment 

in fixed facilities.^

There are specific reasons why we should expect to 

find economies of scale, all of them having to do with

indivisibilities in various elements of fixed investment.
V-v

The -relative importance of particular elements may differ 

for some producers, but in general they will include: 

equipmeint, coffee factories, irrigation equipment and

^Eowe, The World's Coffee, pp. 112-115. We are .

- here speaking about those coffeie industries which contri- 
but significantly to the world's coffee output. There are 
some minor coffee industries, such as those of Hawaii and 
Puerto Rico, which are equally sophisticated and perhaps 
even more capital intensive than Kenya's.

^Kerya coffee is produced by the "wet" process 
which requires a considerable investment in fixed facili
ties, as well as the availability of large supply of clean 
water. In this respect it differs greatly from the labor 
intensive coffee industries of other countries, such as‘ 
Brazil, where the "dry" method of processing is generally 

, used.

-.The Ken^ coffee .industry is also different from 
•the Brazilian industry in this respect. By comparison 

■with Kenya, Brazil's.coffee industry is highly labor 
intensive. In t'his conne-ction see: Marcell V. Arak, 
"The Supply of Brazilian Coffee," (unpublished Ph.D. 
dissertation at Massachusetts Institute of Technology, 
1967), pp. 22, 28.
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facilities, buildings and- storage, roads, bridges, and
7

rand improvements..

Cultivation-and transportation equipment may„be 

rented or ,shared' in some --way by a n-umber of smaller pro-

•' *

ducers; however, in this case time will be spent commu-

Also, blocks of trees have notting between producers, 

been laid out for the continuous use of equipment on the

smaller producers.- Equipment can, on the other hand, be 

more fully utilized on the larger estates. Irrigation 

facilities, processing equipment in the factory, stores,

. buildings and fixed impievements to the land only begin to 

contribute to net returns above some minim-urn scale of 

operation; once in use, however, fixed facilities may 

extend over a range of increased output. Eventually, 

anothey point is reached where further major investment is 

required if output if to be expanded again.

To some extent management indivisibility is also a 

source of decreasing average cost in both sectors. The 

larger producers can fully utilize managerial services 

which can only be [partially imployed by smaller units.

The full range of staff functions which are available to 

the larger estates would cost considerably more if 

employed by the smaller producers. Institutional arrange

ments, -personnel, and local geography only have to be

f-urthgr discussion of costs, and the way in 
which these were^_estimated for the purposes of this study, 
will be found in'chap-ter IV.
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learned once "by the staff fully employed at -a large . 

•estate; when these..services are shared or rented hy 

- .- ■ smaller esta-tes time will have to he spent in travel and 

in adapting to-differing conditions.

There are also economies of scale in the handling 

of a larger crop' which will only he available to the lar

ger producers. A larger crop allows fuller utilization of 

transportation, eq-uipment., more continuous use of the fac

tory equipment, and more contiuuous use of the labor in 

moving the coffee onto and off the drying tables as well 

as turning it while it is drying. A larger crop also
q

allows greater use of the fixed storage facilities^ 

savings on subsequent bulk shipment to the mills...

The range of output sizes covered.by the two ran

dom samples developed and studied in this investigation 

extended from the very small producer, selling only a few 

pounds of coffee per year, to the largest estates, where

8

and
■0^

8
There are a number of firms, 'Tianaging Agents," 

who will provide management services to the smaller 
estates. There are also several "visiting agents" who 
will provide technical assistance for a fee, as well as 
evaluatiug the potential crop for credit financing 
purposes-.

9 '
Coffee must be stored apart from other products 

and on a clean floor prior to and during final* airing. 
Thus the storage facilities can only be used for coffee, 
and a larger crop reduces the average cost per imit..of 
coffae stored. ..

41
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the expected aanual output is in the hundreds of tons per 

At the .lowest end of the output scale the fixed 

- 'investments and managerial functions are made available by 

the coopera,tive societies -and the Government on a collec

tive basis, but this appears to be quite inefficient due 

to the layout and organization of the smallholder sector. 

On the other hand, the largest estates produce crops of a 

size which permit the continuous use of all of the needed 

fixed facilities and equipment, as well as the full-time 

employment of most of the required staff functions.

■An example of the f\ill time use-of equipment is 

indicated in the cycling of production of blocks of coffee 

by various pruning methods, so'that they will produce in 

sequence and allow the continuous use of equipment on the 

same task while moving from block to block, 

qf full time accounting and managerial staff makes, for 

continuous attention to the problems of a single producer,- 

rather than the application of general arid formula .solu

tions which appear to be applied when these functions 

spread over a number of smaller producers. Similarly, 

with storage and transportation, the largest producers 

• maintain their own equipment and employ their own full

year.

The existence

are

_ It should be remembered thaiJ^-the.., smallholders 
sell their coffee to the cooperative society factory in 
pounds of- cherry, and that about seven pounds of cherry ■ 
will produce a single pcund of clean coffee for the mills. 
This means that i^ie actual poundage transported by the 
smallholders is amut seven times poundage of clean coffee 
which we use as a:/standard uait of output by. weight.

I

i
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time operators and are able to make fuller use of these 

items than can the,,.smaller estates or the smallholders.

There is no data or information available to con

firm the view, but it appears that the largest estates in 

Kenya are close to the limit of the economies that can be 

obtained by increasing scale of operations. The nature of 

labor relations in Kenya suggests that indirect management 

cannot be expanded further v^ithout the early appearance of 

breakdowns in direction and control within the organization. 

The removal of expatriate managers at an early stage from 

some of the present larger estates may actually result in 

the appearance of increasing average costs at the existing 

scale of operations.

Within the smallholder sector the.quality of labor 

tends to increase as the size of the production ■unit 

increases. Th^very small production units can absorb 

only the labor of juvenile and aged family members. If 

there are adults on the smallholding who can obtain wage 

employment elsewhere, their opportunity cost in coffee 

production will be above the increased net return possible 

from their employment on a small number of co.ffee trees.

This will be because the possibility of alternative

11As discussed'in chapter IV, we have eliminated 
the qlement of .location.cost, diie to noii-coffee factors. 
Therefore, the discoVery of economies of scale will not 
be influenced by the location of the larger estates 
relative to the rest of the industry or relative to an 
urban center si^ch as Nairobi.
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employment in the smallholder sector exists only in time 

units of days, weeks', or months, with piecework being 

■ : usually done by contract, and only in exceptional circum

stances. The adult on -the smallholding must move away 

from his farm to obtain alternative work under existing 

conditions and, due to poor communications, this may 

require his also living away from the farm for the period 

of that alternative work. In other words, the better 

quality labor for the smallholders may be lumpy and sub

ject to indivisibilities, as with elements of fixed 

investment.

jk.

However, on lanits of a certain size this indivisi

bility can be overcome, and it will pay the adults of 

prime working ago to forego the alternative employment and 

turn.to the coffee instead. Thus the smaller imits tend 

..to be..worked by the school children and the elderly unless 

there are alternative earning activities which can employ 

the adults nearby and part time.

The quality of management tends to be higher on 

the larger production units within the smallholder sector. 

Coffee was origina^i^ly planters,for those who were observed, 

by the colonial agricultural authorities, to be the best 

and most innovative farmers in the area. Permission for 

expansion and further coffee planting was then granted on
• u ■

the same basis. Therefore, the larger smallholdings tend 

to be in the h^ds of those who have demonstrated that
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they are relatively more efficient managers.

Housing^ S-torage, "benches, and terraces all have 

• •• • .an opportunity cost, to the smallholder; once these fixed 

facilities have- "been created, however, they can be used 

over a wide range of coffee output. Fixed facilities 

needed for 100 trees may be able to accommodate up to 

1000 trees without expansion. Also, the largest coffee 

smallholdings are-alsoethose which have the widest range . 

of alternative crops in production. Therefore, the 

largest smallholders are those which have the greatest 

ability to overcome factor indivisibilities; the larger 

producers can, balance the use of some coffee facilities 

with other activities.
I

This ability to spread overheads, or balance the 

use of coffee facilities by using them for an alternative 

crop or activity while not in use for coffee, is particu

larly true for adult labor. As we have already explained, 

adult labor can only be hired out in units of time such as 

a week or a full day. If the coffee on a smallholding 

requires only a morning's work at a particular point in 

time, adult■labor-may prefer to work elsewhere off the 

farm. However, if the smallholding is large enough to" 

have several other crops or activities, labor can work 

dviring the morning on the coffee and then complete the 

day on something else. In the estate sector this idea of 

trying to balance activities is a clear objective of.

f-..

V--
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management where possible, but it has not been very suc

cessful so far .except - in parts ■ of* the Rift Valley and the 

•-.-K.itale areas.

^ There are- also economies of scale available to the 

smallholding in the process of harvesting. The coffee 

crop ripens over a period of time and ripe coffee cannot 

be left on the trees. The small farmer must therefore 

harvest almost as frequently as his larger neighbor but he 

will not collect as much coffee each time. Also, the cof

fee must be transported to the cooperative society fac- 

. tory at once, and this may mean just as many trips for 

the small farmer as for the large, but smaller loads of 

coffee per trip. Each trip to the cooperative society 

factory means time taken from other work, and when there 

are long delays, at the factory—as has been the case 

recently, with people haviag to wait overnight to. have 

their coffee received sometimes—the opportunity cost of . 

transport can be high. This means that the man with the 

smaller load will face a higher per unit cost than the 

producer who can deliver in larger lots.

■

The- road network is^ very poorly developed in the 

smallholder areas and most deliveries to the factory are 

made with loaded bicycle or contaiaers of coffee carried 

by hand. This is time-consumiug, and the actual opportu

nity cost of transport is therefore higher than might be
U ;

expect^. But even after the coffee has beenotherwise
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delivered to the factory in the smallholder sector there

•are problems which result in higher than necessary 

.opportunity cost of coffee processing. Poor organization, 

lack of care in processing, and failure to maintain equip

ment all appecir widespread.

Measuring- Costs

12Opportunity costs-

We are using opportimity cost; the value of each 

input if used^ in its next best alternative occupation. 

Where markets exist we can use prices as the basis of our 

estimates; however, even where there are markets we some

times have to modify the observed prices for certain 

rigidities and imperfections.

Market imperfections
"A

Markets'In rural Kenya are seldom completely free.

Retail prices are influenced by imperfections in transpor

tation and distribution markets wages are constrained

12
We present a further discussion of the process of 

opportunity cost estimates in chapter IV.
^Government transportation licensing arrangements 

and cooperative organization monopolies in some areas, 
together with the peculiarities of the rate structure of 
East African Railways and Harbours, all add to the distor
tion caused ty import licensing arrangements.

■

9
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■b§:>-union action and cultunal factors land prices are 

■ influenced in the .sMort-run hy * government, actions to 

■ - ; . acquire land for settlement, schemes or similar purposes; 

and markets for some specialized equipment are very thin, 

with few transactions taking place at any particular time 

or place.

Modified prices

Market prices must he modified and often estimated^. 

Very short-run price fluctuations were modified to give an 

input price which would have prevailed on the average 

throughout the coffee year. However, prices in general 

were not rising or falling rapidly dirring the year. 15

Measuring Output

During the 1965/66 coffee year in Kenya, output was

^In the estate sector, the Coffee Workeps Trade 
Union faces the Coffee Growers Assocation. Wages are 
arrived at hy direct negotiation and political pressure-. 
Cultural factors would include the lack of labor mobility 
between tribal areas. However, there is a higher degree 
of mobility from the various tribal areas into the towns 
and the estate farming economy. Within the smallholder 
sector certain types of work are still believed to be for 
women only, such as the carrying of heavy loads, and men 
will require a greater inducement to undertake these 
tasks. But, as the market economy spreads there is less 
allocation of labor on the basis of sex. See: Jomo 
Kenyatta, Facing Mount Kenya (London: Martin Seeker-& 
Warburg, 1956;, pp. 55-55.

Price indices only exist.for select economic 
grojiips in Nairobi. These urban price indices -do not 
demonstrate an unusual increase during the years 1965 and 
1966. See: Statistical Abstract: 1967. table 181, p. 158.

9
I

; •
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measured in tons, or hundredweights, hy the estates, and 

• in poimds hy the smallholders. Unfort-unately, coffee is 

not a homogeneous product, hut is bought on the basis of a

scale of grades established in advance of the season and 

maintaiued over time by the liquorers in Nairobi.

Every producer kuows that the top grades will 

obtain a higher price than the rest. Also, every producer 

visited during this study asserted that he was producing 

the highest grades of coffee possible for his location. 

Producers also said that they were basing their predic

tions about gross revenue on some subjective distribution 

of grades which could be produced consistently from that 

particular farm. The believed that the relative distribu

tion between grades remained fairly constant over time, and

this appears to be true for all but the very lowest

17 X .grades.

16
The coffee industry has subsequently converted to 

the metric system, kilograms and metric tons. See: "The 
Metric System for Coffee Farmers," Kenya Coffee 33 no. 386 
(March 1968): 105-108.

17
The designation of grades by the Coffee Board of 

Kenya and its liquorers has been changed several times. 
For example, see: "Classification and Marketing Arrange
ments for.the ,1967/68 Season," Kenya Coffee 32, no. 383 
(December 1967): 4/2-473. During the 1965/66 season
there were ten grades, which were ranked numer-ically. Tn 
earlier years there-have been as many as thirteen grades, 
with various letter designations. See: East African 

. ^abica Coffees (Nairobi: Kenya Coffee Auctions, and 
C^,• J. Valentine& Co., various years). ..The top three 
grades sell for about 90% of "the highest grade price, 
while the next three grades sell for about 75% of the 
highest grade-Tprice.

relatiyely s
The- distribution between grades 

stable over time.remains
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Total revenue as a weighted measure of output

The total reyenue received by the -producer for his 

•coffee consists of the sum of the price per grade times 

the g^uantity of coffee in each separate grade. In other 

words, the total revenue is a weighted aggregate meas^lre 

of the value of the coffee delivered to the mill, with 

the weights being the prices assigned to the individual 

grades. Using total reyenue for this purpose does"^ot 

cause any bias in the cost-output relation which we are 

examining. For our purposes we are not interested in the 

underlying production function—a relation between input 

and output—but rather in efficiency, which measures the 

relation of the value of inputs to the value of output.

For the purposes of this study we will, therefore, use the 

total revenue received by the producer, in Kenya shillings, 

as a measure of the output brought to market by that 
producer.^®

Further Specification Problems

Several unpredictable factors influence the output 

of coffee for a given producer.

1R
This approach has already been used in other 

studies. See: A. M. Toms, "Aspects of Economics of Crop 
Production," Kenya Coffee 32, no. 381 (October 1967):
361.

1
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Exogenous factors

Rainfall ■va3?ies widely from season to season at any

But, rainfall, is■place in the coffee areas.of■Kenya, 

only one factor'contrihuting to the moisture content of 

the soil. The rate of evaporation, local humidity and air 

temperat-ure, the existence of shade trees, the use of 

mulch or weed cover, and irrigation facilities together 

determine the moisture'available for coffee.

Hea'vy weed cover, too much shade, or excessive 

rainfall, tend to reduce the.coffee crop and increase the 

chances of losses to pests and diseases. Recovery from a 

severe drought may take several years. Therefore, the cof

fee producer must try to estimate his required response to 

weather conditions during each forthcoming season in an 

environment where weather is extremely difficult to pre- 

diet, with any accuracy.

There are chemical sprays to prevent many of the

diseases which attack coffee. Unfortunately, the relation

between the quantity of chemicals applied and the resul-

ting degree of protection appears to differ .from place to

place and' also depends on other random factors such as

weather. Producers cannot predict the optimum level of
POpest and disease protection with any accirracy.

19
J. P. Griffiths^ "The.Climate of East Africa,/' 

Uatural Resoxirces of East Africa (Nairobi; D. A. Hawkins, 
T9bz), pp. vy-yy.

Aspects of Economics of Crop I^oduction," 

Kenya Coffee 32, no. 381 (October 1967): 366.

20
Toms,

4'
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Another factor which will influence the output of coffee 

is the quality.of management.

Management

■Output often differs between producers using the,
21

same inputs under otherwise identical conditions. Part 

of the observed differences in output can be ascribed to 

diffe'rences 'in managerial efficiency. We will define

managerial efficiency as a composite of technical effi-'

eiency, ability to command, and economic efficiency in the
22allocation of resources. Managerial efficiency may 

result from the interaction of several people and, there

fore, not be fully reflected in the ’ opportimity cost of’

any one individual.

The Samples^^

\
In order to develop information and data about the 

cost of production and the value of output during the. 

1965/66 coffee year, two sample surveys were undertaken in 

Kenya during the fall of 1966 and the spring of 1967:

21
This fact was observed and discussed with pro

ducers- during the current study and also noted some twelve 
years earlier when this investigator farmed ia a coffee 
producing area. “ '

22
Benton P. Massell, and R. W. M. Johnson, 

"Economics of Smallholder Parming in, Rhodesia: A Cross- 
section Analysis of Two Areas," supplement to vol. 8, 
■v968, Pood Research Institute Studies in Agricultural 
Economics, Trade, and Development, pp. 37-58.

2^̂The'^amples and’ their selections are discussed in 
- greater debaii in chapter IV.
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one of the smallholder sector and one of the estates.

The smallholder- sector
^'0

The smallholder coffee producers are distrihuted

throughout several areas of-Kenya and, for the purposes of 

this study, the Meru district was selected as represents-

A simple ran-tive of the smallholder sector in general, 

dom sample of 300 smallholder coffee producers was then 

selected from -a population consisting of all the regis

tered coffee growers in the Meru district.

. -The estate sector

A proportional random stratified sample of 60 cof

fee estates was selected from a population consisting of

Coffee "gar-all the registered coffee estates in Kenya.- 

dens" and plots in the estate sector with \inder 20 acres
24

pf coffee were excluded. Stratification was -undertaken

on the basis of recorded acreage to ensure that the sample 

was fully representative of the range of estate sizes in 

the underlying population.

The Data

Lack, of historical data

There is no historical data for individual

These very small estate-type producers are being 
eliminated. In general, they re'present suburban.plots 
where coffee production is of a non-commercial nature.

1
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25smallholders. Only a few estates maintain reliable his

torical records in a-^ form that could be" used as a basis 

• for opportunity cost estimates, and even for-those .few

estates where accurate historical accounting data is avail

able, there is no means of developing an index number to 

correct for factor price changes.

A cross-section approach

Our study examines a wide cross-section of the 

industry for the year 1965/66. . .Spatial distribution, a 

problem in cross-section studies, was considered and com

pensated for. 27

A

The Vciriables

The data generated by the sample sirrveys is presen

ted in appendix 2, and is discussed in detail in chap- 

. .. ter. lY.
i^^he Kenya\

The basic unit of cost and revenue

shilling.

Average cost.-Average cost per shilling of total 

revenue is the result of the sum of the estimated opportu

nity cost for each input divided by the total revenue

• 25
"The Economic Study of Africen 

Small Farms: Some Kenya Experiences," Journal of Agri- 
cultural Economics 19, no. 2 (May 1968):

J. D. MacArthur

1957

26
Massell and Johnson, "Economics of Smallholder 

Fgrming in Ehodesia," pp. 56-57.
27 ■ ' '

J. Johnston, Statistical' Cost Analysis (New York: 
McGraw Hill Bocjk Co., 1962), p. 50.
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received by the producer.

Total r'eveauev-Total revenue, our weighted measure 

■ -Of output, is in Kenya shillings.

received by the producer for the sale of his coffee.

Management, climate, and exogenous factors.-We have

It is the .actual amoVint

examined the impact of these elements on the basic cost- 

output ,relation; the results were undecisive, but they are
OQ

presented as appendix ^7' to this study.

The Method of . Analysis

The relation to be estimated

We want to discover the nature of the relation 

between average cost (AC) and output (TR).

AC = f(TR, u), .

where.(u) reflects the stochastic nature of the relation 
\

, ..and the residuals which result.

A least-squaires regression technique

A least-squEires regression technique is used to 

estimate the parameters of the equation. The parameters 

are then tested for their statistical significance. 

Finally, the data is examined .and the assvimptions

28
These exogenous factors and management could be 

- incorporated with structural equations which have not been 
estimated at this juncture. It is hopied that the study 
can be extended-in this direction at a later date.

1 .
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pq
underlying the least-squares technique are discussed.

The Estimated Relation

With decreasing average cost we would expect the
V ■■

functional "form to he hyperbolic; we have no reason to’ 

assume in advance that the average total cost will change 

more rapidly over some part of the observed range of out

put. Therefore, we wopld expect a multiplicative and 

proportional relation rather than one which is additive 

and nonproportional. 

form:

We would expect a relation of the

= b^ (TR) ^ u (1)AC

where:

AC = Average cost per shilling of total 
revenue

TR = Total revenue in shillings
\

■29
It should be mentioned here that a single 

equation least-squares approach will cause an upward bias 
in the correlation coefficient where the model is really 
struct-ural. As indicated in the preceding footnote, a 
two-stage least-squares approach, with structural 
equations, would lead to a lower value for the correlation 
coefficient.

30
-This form has been widely used id economics for 

estimatiag the production function which underlies the 
cost-output relation. See: Marc NerLove, Estimating and 
Identification of Cobb-Douglas Production Pimctions

Rand-McEally & Co., 1965;. Also: Benton P.(.Chicago:
Massell, "Economics of Smallholder Eaxming in Rhodesia." 
See^ also: Edwin Dean, The Supply Responses of African 

' Parmers. Theory and Measurement in Malawi (.Amsterdam: 
Nortii-Holland Kiblishing Co., 1566;, chapter IV.

,1
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u = unaccomted for residuals in the 
observed relation

\’^1 = the constants which will determine, hy 
their .sign and magnitude,, the nature of 
the observed relation.

In order that a least-squares technique may be used 

without elaboration, or modification,^^ we use a logarith

mic transformation'to obtain the linear form:

Log AC = Log b^ + b. Log (TR) + Log u 
c .Cl ^

The estate sector.-

AC = 45.66 (te)"°*508 ^

= 0.472, (7.204)

In a relation of this form the exponent represents 

the elasticity of the independent variable (TE) with re's-’ 

pect to average cost. The T-value, in parentheses 

indicates that the coefficient is significant at the 

99*95% leve3,. The E^ indicates that over 47% of the ' 

relation’ between the dependent and independent variable is

(2)

(3)

51
J. Johnston, Statistical Cost Analysis (New York:

McGraw-Hill Book Co., I960), p. 51. I
"Relationships which are linear in the para

meters, but not necessarily in the variables, have 
substantial advantages in that they can. adequately 
describe a wide variety of interdependencies, they are 
the simplest to handle computationally, and their 
statistical properties are well known."

1-
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^2accounted for by the equation.

The., residuals were plotted agaiast. the computed 

■ values of average cost and the randomness of., the ..result 

' indicated that the assumption of constant variance has.

There is no economic reason to sug

gest that the variance would be greater over any particu

lar part of the observed output range. This is a cross- 

section study add there is no interrelationship between 

the value of the independent variable for different

35not been violated.

32Analysis of variance:

Degrees of 
Freedom

Sums of 
Squares

Mean
SquaresSource P-ratio .

59Total 4.6290

Due to
Regres
sion

2.18581 2-. 1858 51.8901

j^ror 58 2.4432 0.0421

(n = 60)Standard error of estimate = 0.2052
A plot of the residuals was examiued and they were 

found to be normally distributed. The P-ratio indicates 
that there is a better than 99.9% probability that the 
relation does exist. The standard error of estimate indi
cates that 68.27% of the Log values of the items will lie 
with 0.2052 of the estimated relation, 
error of estimate

Prom the standard
^^og(y).Log(x)^ can., compute bounds

around the computed average cost within which any' new- 
observed average cost will lie for some given level of 
probability: i.e., at the 95% level the bounds would be
antx-Loe ^Log

bounds will tend t.^ widen as we move outwards from the 
mean and must be djiterpreted with care. See: Frederick E. 
Croxton, Dudley J. Cowden, and Sidney Klein, Applied 
'General Statistics,3rd ed. (Englewood Cliffs: 
liall, 1967),.pp. 435-441.

These

Prentice-

53E. EJ Draper and H. Smith, Applied Regression 
Analysis (New York: John Wiley & Sons, I960), p. 90.
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It was also decided that no outliers should, heproducers.

rejected on th'e basis of their being due to-extreme. or

exceptional circumstances.'^ ' * ''

The selected values of total revenue and average ■ 

cost from table III: 1, are plotted in chart III: 1.

We should note that-the range of. output in the estate sec

tor causes the -chart to be greatly condensed on the hori

zontal axis.

TABLE III: 1

ESTATE SECTOR

SELECTED TOTAL EEVEEUE VALDES AND THEIR 
RELATED AVERAGE COST

Total Revenue 
(Shs.)

5,832

25,700

68,160

168,014

4^^9,620

1,944-, 520

Source: computed from the regression 
■ equation

Average Cost 
(Shs.)

3.022

1.923
1.425"

1.171

0.798

0.508

There are few very large estates in. the sample. 

Terrors in estimating costs on a single large estate could, 

reduce the significance of the cost-output relation in 

that area., .Therefore, we ranked the sample according to

^^Tbid. .-^p. 94-95. -An outlier here meaning a 
value lying threfe or fotu? or more standard deviations from 
the mean of the residuals—an extreme value.
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size of output and re-estimated the parameter of the. 

regression equation for the 50 highest output, and. the 

10 lowest estates. The results of this proce'diore'are 

presented .in table III: ...2. .

TABLE III: 2

ESTATE SECTOR

REGRESSIONS ON THE 50 SMALLEST AND 50 LARGEST
PRODUCERS

50 Smallest 10 Largest

-0.14281.5748h^ Coefficient

-0.0120h^ Coefficient -0.2951

0.02745.5408T-value

\
99.9% minimal. . Significance

2 0.000090.5727R

28.524 0.00075F-ratio

99.5% minimalSignificance

Standard error 
of estimate . 0.25590.2021

I
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An examination of the residuals in the case of the . 

50 smallest producers revealed no violation, of the assump

tions; the case of the 10, largest producers was most

Theu^lear, ^d -the relation is weak in that area, 

indication.is that we cannot be as supe about the average 

cost of production for the larger estates as' we can for 

the rest. We cannot speak with as much assurance abo-iit 

the average cost for b:^g-estates in general.

The smallholders.-

AC = 29.020 (TE)"°*558 ^

- 0.614,

The partial correlation coefficient is significant.
at the 99.9% level, and the E^ indicates that the

Sion equation accounts for 61.4% of the total relation

between average cost and output.
\

.No outliers were rejected, and examination of the 

plotted residuals gave no indication that the assumptions

(4)

(21.775)

regres-

35
We can reject at the 99.9% significance level the 

hypothesis' that the coefficients of the largest estate 
group came from,, the same population as those of the 
smaller estate group. See: Gregory C. Chpw, "Tests of 
Equality Between Sets of Coefficients in Two Linear 
Eegressiohs," Econometrica 28, no. 3 (July I960): 591-605.
Also, note that the dispersion of the residuals is greater 
in, the case of the larger estate group.

"A..
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56of normality or constant variance were violated.

As with the' estates, selected values of total 

■ revenue and the computed .values of relevant average cost

2, and recorded in table III; 3.are plotted as chart III:

^^Analysis of variance:

Degrees of 
Freedom

Sums of 
Squares

Mean
SquaresSource F-ratio

. 299 .Total 35.1528

Due to
Regres
sion

20.35681 20.5568 47.4076

Error 298 12.7961 0.0429

Standard error of estimate = 0.2072 (n = 300)

The F-ratio indicates that the total relation is ■■ 
significant at the 99.9% level; and the standard.error of 
estimate indicates that 68.27% of the Log values of the 
individual items will lie within 0.2052 of the estimated 
relation. As with the estate sector (see: footnote 52 
in this chapter) we can use the standard error of estimate 
to compute bounds about ai^ computed value of the average 
cost for given probability: i.e., at the 90% level of 
probability the bo-unds are
anti-log /riog A0)i(tg5^298^(Wy).i.og(x)i7-

..

9
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TABLE III: 5

SnALLHOLDER SECTOR

SELECTED -TOTAL' REVENUE VALDES AND THEIR- 
RELATED AVERAGE COST

Average Cost 
(Shs.)

Total Revenue 
(Shs.)

264.705 
1.774 
0.906 

. 0.615 
0.554 
0.194

150

500

1,000 .

5,000

7,941

Source: computed from the regression 
equation

■ • ■ It was again recognized that the estimated relation 

might be less significant for the larger producer. But in 

the case of the smallholders this is’ likely to be a more 

severe problem. It is easier to isolate and identify the

inputs used on the average sized smallholding than for 

some of the very small and very large units. Therefore,

it was expected that the size of observations at both

extremes would be significantly less strongly related to 

the average total cost than would be the case for the 

bulk of the smallholders. The results of separate regres

sions on the 270 smallest smalUiolders, and the 50 lar

gest, are presented in .table III: 4.
t.

J.
1
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TABLE III: 4

■ SMALLHOLDER SECTOR

REGRESSlOlIS ON THE 270 SMALLEST AND 30 LARGEST
PRODUCERS

270 Smallest 30 Largest

1.4124 0.2275Coefficient

. -0.2127Coefficient -0.5565

0.8934T-value 17.5534

99.9% 80%Significance

2 0.0277R^. 0.5550

508.2971 0.7982P-ratio

99.9%Significance minimal

Standard error 
of estimate 0.2090 0.1813

Again, sen examination of the plotted residuals 

revealed no violation of the assumptions in either case, 

hut the relation is relatively weaker in respect of the 

30 largest producers in this sector. There are

57
We ,can reject at the 99.9% level of significance, 

the hypothesis that coefficients of the relation for the 
larger producers came from the fame population as those 
of the smaller'Jpoducer relatidff. See: Chow, "Tests of 
Equality Between Sets of Coefficients in Two Linear 
Regressions."
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economic reasons why we should expect some extreme output 

values and consequently some exceptionally low average 

. - . total cost values in the. smallholder sector. . . .

On average the level of maintenance is steady and 

uniform throughout the smallholder sector. However,

within this average are some smallholders who have com

pletely neglected their coffee in any given year. Coffee 

which has been well tended and is then neglected will 

continue to produce for several years, and neglect may 

have little effect on the level of output in the first or 

second year, while other factors may contribute to an 

exceptionally large crop at the same time.

There is a health cycle in coffee. Coffee trees 

tend to bear a heavy crop and then-rest for several 

years before repeating. There is also a climate cycle 

but it is of very long d;iration—about 50 years—and will, 

therefore, not influence any particular year. If a cycle 

peaks during the early stages of reduced coffee mainten

ance, the result will be ver^r high output associated with 

very low cost of inputs.

Smallholders have greater flexibility than estates 

within a given range of outputs. A 100% increase in out

put from an estate which is already producing several 

h-undred tons may require increased storage and processing 

facilities as well as more labor, • The same 100% increase 

on a smallholding which is pro'^cing less than a single
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ton of coffee may be accommodated within the existing 

facilities and no■additional-labor may have to be hired.

• . 0?hus, exceptionally large crops will also tep-d to, reduce 

average cost- through spreading of overheads.

The extremely high output and low average cost ' 

values in the smallholder represent, in some cases, 

unusual and nonrecurring factors. These exceptional- 

values must be treated with less confidence than those in

the main body of the observations.

Additional Variables

The model takes account of the major variable seen 

to influence the average cost of coffee production in- 

each sector; however, it is recognized that there are 

other factors. Appendix 7 develops the model with an 

index of managerial efficiency and an altitude variable • 

as proxy for climate and other exogenous factors.

Appendix 7 examines these additional variables in raw 

form and also in terms of dummy variables, but their sig

nificance is not sufficiently clear to permit their 

inclusion in the basic model.

38
Sustained large crops may require the construc

tion of additional facilities, but temporary shelters 
will be used for one or two years. Additional labor may 
be obtained by the, family substituting labor for leisure 
in the short-run. A permanent addition to the work force 
is only likely once larger crops become the expected norm.

1
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Additional Forms Considered

We expected,to find decreasing average total 

. costs over the observed range of outputs in each sector; 

we expected average cost to decrease by some constant 

proportion as production'units grew in size for both ' 

sectors; in other words, we expected the cost-output 

relationship to be a hyperbola sloping downwards and to 

the right. The multiplicative form has also been found 

to be the most satisfactory in describing our kind of 

relation in other economic studies. Nevertheless, we 

have subsequently examined, for purposes of elimination, 

the following additional forms of the relation:

Linear b^ + b^ (TR) + u 

AC = b^ + b^ (TR) + -h^. (TR)^

AC = b^ + b^ (TR) + b2 (TR)^ + bj(TR)5 

the res.ults for each of these cases are presented, for

5, and for the small-

AC =

Quadratic + u

Cubic . + u

the estate sector, in table III: 

holder sector in table III: 6. All are considerably 

weaker than the logarithm transformed exponential model 

we have used.

-I.

1
c
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TABLE III: 5 

_ , ‘ ESTATE SECTOR
ALTERNATIVE RATIONS EXAHINED^^

Quadratic Cubic,Linear

1.76951.61691.8712b Coefficient 
o

-6-6-1 X 10"^
X3.11^8)

-2 X 10 
(2.9826)

-1 X 10 
(2.7988)

b^ Coefficient

99.5%. , 99.5%99.9%Significance

-0.00012
(0.7684)

-0.00118
(1.0599)

b2 Coefficient

Z5?#. 75%Significance

-0.000015
(0.9632)

b^ Coefficient
3

75%. ,.Signific,ance

2 0.1433 0.1519 0.1657 -■ R

9.7019 5.1039E-ratio 5.7075

99.5%. 95% 90%Significance

Standard error 
of estimate 1.1772 1.181$ 1.1825

39The ,T-values are iii parentheses below their res
pective coefficients.

1
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TABLE III: 6

. SMALLHOLDER SECTOR
40ALTERNATIVE RELATIONS EXAMINED

Linear Quadratic Cubic

b^ Coefficient 1.6848 2.0195 2.3990

b. Coefficient -0.0006
(8.3428)

-0.00124
(9.9462)

-0.00246
(10.1342)1

Significance 99.9% 99.9% 99.9%

-6 8 X 10“^.

(7.0265)
bo Coefficient 2 X 10 

(6.3622)2

Significance 99.9% 99.9%

-10b^ Coefficient -6 X 10 
(5.7692)5

Significance 99.9%

2R 0.1893 0.2866 0.3587

E-ratio 69.6021 59.6499 55.1840

Significance 99.9% 99.9% , - 99.9%

Standard error 
of', estimate' 1.0488 0.9855 0.9560

40
Again, the' T-values are in parentheses below 

their respective coefficients.

1
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Alternative Explanations for the Observed' Relations

We have observed a decreasing- cost-output rela

tion in both sectors. We have examined a cross-section

of each sector and obtained values of the average total 

Cost of production for only one coffee, year. Therefore,

what we have observed might be only one of many possible

relations.

.3, we have drawn theoretical short- 

run average total cost curves of several producers of 

differing size.

larger firms have lower minimTom average total costs, 

might be suggested that what we have observed is not the 

ACTUAL cost-output relation, but a relation of the 

general form of OBSERVED (A) or OBSERVED (B).

In chart. III;

We have drawn -the cost curves such that

It

1
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CHAET III: 3

HYPOTICETICAI COST-OUTPUT RELATION

I SACi\Average
Cost \\

\
\
\

V\

\
\
- \

\
\

\.
\

\ -ACTUAL.\OBSERVED(A) \
\

Output

^ order to support the case for an alternative to 

the ACTUAL cost-output relation in Chart III: 3, we would

have to he ahle to say that there is a certain systematic
41hias in each sector. If larger -units consistently

41
In a dynamic real situation the actual relation 

may he parallel to the envelope c-urve in. phart III: 3. 
This would he the case where there was a -uniform degree of 
adjustment to some pre-minimum average co st point through
out the indust 
the case.

There is no reason to believe this is

&
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produce at a point closer to their minimum short-run 

average cost' than do smaller units, we have the case of 

'OBSERVED (A). If smaller units are closer'to "their mini- 

m-um average cost point we. have OBSER'VED (B).

Both large and small units have existed in each 

sector for many years. Age distribution of producers 

cannot "support" the case for a systematic cost bias accor

ding to size. The same applies to location. Both large 

and small units in each sector are randomly distributed 

throughout the producing areas. There do not appear to be • 

any other factors which could substantiate the necessary 

assumption of systematic bias.

s

The Comparison of Cost Between.Sectors

Constraints on shifting between sectors

Small producers in each sector cannot become large 

producers through expansion. Smallholdings and estates 

differ fundamentally in the layout of their coffee blocks. 

Any shift from one sector to the other would require total 

uprooting and replanting.

Gihe infrastructure'of. the smallholder and estate

sector is totally different. A shift from one sector to 

the other would require new roads, buildings, fences, and 

various fixed facilities which would have to be abandoned 

in the other sector in almost every case.

t^e coffee areas there are alternative crops 

and activities which would not require a total remodeling

In all
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of the infrastructure. Kenya is already fully utilizing 

its capacity to create roads and other "basic facilities in 

non-coffee areas.- There is no indication that the 

resources released from coffee production, hy a shift 

from one sector to another, would add more to national 

output than the resources being brought into production by 

the creation-of a new infrastructure in non-coffee pro

ducing areas.

In the context of a problem of over-production from 

both sectors there is no evidence to support a suggestion . 

that either sector should be expanded at the expense of 

the other.

Differing opportunity costs

Some difference in opportunity cost between sectors

results from-labor immobility. Labor moves relatively

freely within each sector; but there is less mobility 
42 The estates employ predominantly adult 

male and female labor on wage contracts. The estate labor 

is largely unionized. The major estate areas axe close to 

urban centers and provide part of the pool of detribalized 

unskilled., labor which is highly mobile between available

between sectors.

42There is still some reluctance to cross tribal 
boundaries within the smallholder sector, but this appears 
to give way readily if wage differentials arise.

1
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45occupations.

The very o'ld and very young family members provide 

' • the residual labor-for smallholder coffee.

dance and age tie much of the smallholder labor to parti- 

We do not know if there is a threshhold wage 

which would induce the residual labor to leave the small-

School atten-

culea? areas.

holder, sector- and work on the estates. At present the

labor unions in the estate sector are able to maintain

contract wages.

Extreme' values

Any attempt to compare the cost of production 

between sectors must take account of the sources of dif

fering opportunity cost; also, there are problems of 

specifying the impact of management and exogenous factors 

in each sector. Finally, we are dealing with average' 

cost and this may result in exceptional and extreme values 

for both sectors. The producer who incurs costs in antic

ipation of a crop, but whose potential crop is destroyed 

by some external factor, will have an infinitely large 

average,cost of production. Similarly, the producer who 

is favored, with an exceptionally and unexpectedly large 

crop will have a very low average cost of production.

45
It is true that some of the smallholders are 

also close-to the urban-centers, but the bulk of the 
smallholders are in the deep rural areas.

1
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Conclusion

We have de'scrihed the cost-output relation for each 

sector of the coffee industry and discovered'-support for 

the hypothesis that there exists decreasing average cost 

of production as output increases in hoth sectors.

Though the. mean average cost of production is 

lower,- Shs. 1-/22, in the smallholder sector than in the 

estate sector, Shs. 1/51, hoth are influenced by the 

. existence of extremely high and low values. Therefore, 

comparisons of the cost of production between sectors 

must only be \mdertaken with great care; there are many 

estates and smallholders producing coffee at an average.-, 

opportunity cost in excess of the price they receive.

/■
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CHAPTER IV

GOST ESTIMATION AND SAMPLE SELECTION

in this chapter we describe the methods used to 

estimate the•opportunity cost of the various inputs for 

coffee production. We then discuss the selection of the 

two samples which were examined, and their relation to 

the -underlyiiig populations they represent. Finally, we 

show how the data and'information were collected.

Estimating Opportunity Costs

.The economist views costs in terms of explicit as 

well as,implicit elements, px in terms of the sacrifice 

entailed hy a particular course of action, or the oppor-. 

tunity foregone; the accountant is more likely to view 

costs only in terms of the explicit outlay, or the reduc

tion of assets involved. This being so, we would expect 

the economist's estimate of costs to be higher than the 

accountant's in most cases.^ This is not necessarily true.

, All costs ^e estimates; the dsmamic nature of 
life makes it impossible to return and find.out.if a par
ticular alternative course of action would in fact have 
been more, or less, attractive than the one actually 
selected. The pb^'ective is to obtain the best possible 
estimate under the existing circumstances.
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but even if it were, the distinction is pointless because

the economist and the accountant are interested in cost

■ ^ for different reasons. The economist is interested in

costs as part -of the basis for considering alternative

courses of action in a world of interacting decisions;

the accoimtant sees costs as a record of stewardship, a

means of control for the organization, and an historical
2

basis for future financial decisions.

We define opportunity cost as being the cost of a 

given action in terms of the. next best alternative which 

could otherwise have been undertaken. The cost of-each 

input was .estimated for that part, of the 1966 coffee year.._ 

during which it was not being used elsewhere.^ The 

expansion of coffee acreage in either sector has been 

prohibited, and the level of usage of other inputs changes 

. slowly.,over time.

Wherever possible, existing market prices were used 

as the basis for opportunity cost estimates in both 

sectors. However, markets are very thin, and even non

existent, for some inputs. Therefore, it was necessary 

to estimate some costs on a modified price basis.

Though the cross-sectiOn approach reduces the

2
Alan R. Waters, "Accounting and Economic Cost 

Concepts and the Empirical Cost-Output Relation," to be 
published in a-forthcoming issue of the. East African 
Management Journal, Nairobi.

. .^Johnst^, Statistical Cost Analysis, p. 27. 
author discusses the problem of cost-output timing.

This
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statistical problems resulting from changing input prices 

over time, we still face the problem of^'short-run differ-
. 4

ences'in costs due to spatial factors., 

ination of'both sectors it was judged that land was the 

only input which would have to be adjusted for spatial 
price variations.^,

The actual process of adjustment involved the 

exclusion of all alternative uses of the land except those 

strictly unrelated to location relative to other identical
V

pieces, of land elsewhere. This involved some judgment, 

but less than might first appear. A good example would be 

the estate in the suburbs of Nairobi which could be used. .

After an -exam-

^Melvin L. Greenhut, Plant Location Theory and 
Practice (Chapel Hill: University of North Carolina 
Press, 1^56), pp. 125-126. The problem is not so much the 
existence of economies of scale due to the grouping of 
estates and smallholders, each in their own areas, but'

• ■ rather .'the existence of certain—and often short-run— 
economic rents to the immobile factors due to changing 
patterns of population distribution and the, encroachment 
of industrial and urban development in pants of what had 
previously been solely agricultural areas.

^Johnson, Statistical Cost Analysis, p. 50.
"In general, however, ... it is prooaoly best to cor
rect for spatial price variations if they are judged 
important relative to other factors and if data exist 
for. such corrections."

Land alone .was selected for spatial adjustment because 
labor costs were standardized on Union rates throughout_ 
much of the estate sector, and for the smallholders vari
ations due to strictly-locational factors alone could not 
be identified; for equipment and other bought inputs it 
was found that prices were based on a published scale for 
the whole country plus transport cost from the point of 
production or sale. Transportation costs were not, of 
course, excluded as being a peculiarly locational factor 
in the sense th?lt we are using here. ■
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for' housing development or other ixrhan activity. In this 

case the urhan alternative would.he. excluded and the 

opportimity cost'nf the land based on the net return from 

the next best alternative agricultural occupation on 

simile land in a general coffee producing area outside 

the city limits.

Labor

The most significant input in both sectors of the 

iadustry is labor.^ This includes all forms of skilled 

and unskilled labor used on the estates and the small

holdings, but excludes the labor component provided for 

the smallholders by the cooperative societies in their 

factories, stores and transport facilities. These co

operative society elements were estimated separately and 

pro-rated to the smallholders on the basis of their

^The ^total labor input v^ies from iinit to unit 
within and between sectors. However, labor accounts for 
about half of the total input cost on the average estate, 
and more than half on the average smallholding. There 
have been other estimates of the relative importance of 
labor. Rowe estimp.tes that labor accounts for 55% of 
total cost. The World's Coffee, p. 112. J. A. N. Wallis 
suggests 40% of Gross ^Production Costs, excluding over
heads, ‘-'The Economics of Growing Coffee on an Estate in 
Kenya," Kenya Coffee 29 (October 1964) r 4. Mutviku esti
mates family and hired labor accoimts for 90% of total 
smallholder cost, but this falls to about 65% when the 
opportunity cost of land and other inputs are. taken into 
account. Liversage estimated that labor accounted for 
56% of total cost on selected estates in Kiambu during 
1952, An Economic Study of a Group of Coffee Estates in 
Kiambu, p. 10.

1
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7
output. With the exception of the cooperative societies 

managers, clerks, .arid mechanics, the general level of 

skills required in smallholder coffee production is rela

tively low. The hulk of the smallholder labor force is

unskilled and can shift easily to any other general agri

cultural work. The cost of labor on each smallholding was 

computed from -the number of days worked on coffee, or 

coffee allied activities, multiplied by the going wage for 

general agricultural labor in the area.

Wage earning labor is used throughout the smallholder

Also, there are some non-agricultural alternativeareas.

occupations for labor as one approaches the main towns,; 

these alternatives are, however, limited. In every case, 

we discussed wages in alternative occupations with the

smallholders included in our sample, and also with pther 

local farmers and government officials. From this we 

developed the particular local alternative wage for each 

smallholder we examined. . The mean, range, and standaird 

deviation for labor costs in respect of the smallholders

7
The. total cost of the services provided by the co

operative societies and the cooperative -union in Meru were 
estimated together as being fairly represented by the dif
ference between the price received for the coffee by them 
at the mill, and the actual net payout to the producer 
after adding back all debt repayment and tax deductions.
We are ass-uming here that the cooperative societies are 
operating in such a manner that the actual 'cash cost of 
their services to the producer truly represents the rela
tive scamity of those services. ' This is seldom com
pletely true iOApractice, but any alternative assumption 
becomes more subjective and gives no hope of greaCter 
accuracy.

I
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i.sare presented in tatle rV:

TABLE rV:' 1

SMALLHOLDER PRODUCTION COSTS (1965/66) 

(Kenya Shillings)

Range Z'

Land 13 - 1118 125 136

Labor 42 - 2000 372 222

Fixed assets 
and equipment 2 - 327 42 41

Materials and 
transport 1 84 12 11

Source: Basic data from the sample survey.

For the smallholder, labor is often provided direc- 

This means that children and old 

people, who might otherwise be considered to be outside

tly by the family.

the age-range of the employed workforce, are contributing 

to coffee production. In this case it was necessary' to 

"compute a man-day equivalent for this lalDor, based on the

work of one woman or man working the locally established 

normal number of hours per day, and taking this to be the 

eqiiivalent of two children or elderly people working for

8
The basi6\ cost data for both sectors and for each 

category of smallholder input is presented in appendix 2
and'appendix 3.
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the same amoimt of time. Children too young to be capable 

of sustained work, the infirm, and those too old to under

take serious work were excluded from the workforce; their 

contribution was observed to be negligible.

The estate labor force was broken down into two 

categories: skilled labor, and -unskilled labor. The

selected definition of skilled labor was much broader than 

is usual in a more developed nation, and it was taken to 

include all workers who were capable of any but the basic 

manual tasks. Skilled labor would include such people as: 

tractor drivers, other equipment operators, minor clerks, 

bookkeepers, junior supervisory staff, and mechanics 

employed by the estate. All the more highly skilled 

people on the estate, such as the managers and accountants, . 

have already been included as a part of the cost of man- 

. agement. The remainder of the general labor on the 

estate was then classified as unskilled.

The mean, range, and standard deviation of labor 

cost for the sample estates is presented, with the same 

statistics for other cost categories, in table IV: 2.

1
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TABLE IV: 2

ESTATE PRODUCTION COSTS (1965/66) 

(Kenya Shillings)

X (S'Range

Land 2,160 - 593,470 68,173 122,368

2,803 - 578,985Labor 89,480, 166,103

Buildings 1,000 - 1,000,000 14,952 15,317 ■

Equipment 2,450 - 170,500 53,947 41,559

Trees 50 - 9,999 2,879 2,760

Management 2,450 - 170,500 ■ 34,313 41,797

Working capital 208 - 37,000 ' 7,4459,430

Materials 960 - 423,550 48,000 77,476

Soixrce: Basic data from the sample sirrvey.

The general wage- for mskilled agricultural labor 

differs from area to area throughout Kenya. In usiag only 

existing local wages as a measure of the alternatives for 

unskilled labor, we are assuming that the impact of a 

shift out of coffee would.have to be bprne locally. Even

tually, there would be a shift of unskilled labor between 

districts until)-the long-run wage pattern reappeared, but
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initially, and for some time thereafter, the alternative 

occupations would, have to he those locally available.^

The best alternative occupations open to individual 

coffee producers, both estates and smallholders, may 

require more or less labor than coffee production, 

alternative cost of labor will in tiorn depend upon the 

quantity of labor released from coffee and absorbed into 

the.alternative production process, as well as the other 

factors which underly the wage elasticity of supply and 

demand for labor.

The

However,'- we cannot foresee that the

effect of a shift to the known alternatives to coffee

would result in sufficient numbers of labor being released 

to influence wages in the future. Some esoteric alterna

tive crops, for example, macadamia nuts, have a very low 

labor requirement after planting. However, only a^limited 

- number of producers could shift to macadamia nuts; and 

other producers would certainly shift to similar crops

"Th§
izing forces do not act quickly and easily, but they 
do act.":

J. R. Hicks, The 'Theory of Vages, 2nd. ed. (London: 
Macmillan & Co., 1%'^), p. 76. ^The period of adjustment 
may be longer in an intertribal environment, but adjust
ment will.. eventually occur. , See: William Barber, "Some 
Questions about Labor Rorce Analysis in Agrarian Economics 
with Particular Reference to Kenya,"(discussion paper 
no. 13, Centre for Economic-Research, University College 
Nairobi, August. 1965). Mr. Robert Posner is at present 
conducting research into the structure of wages and employ
ment on farms and estates in Kenya and his findings should 
throw added li^t on this point.

labor market is not a perfect market: the equal-

1
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which are more labor intensive than coffee.

Wages in alternative occupations were estimated 

for the average- for the whole 1966 coffee year so as to 

eliminate strictly seasonal and random effects. The dis

trict labor offices were able to help with initial 

estimates of the going wages in various occupations, but 

the final figures used in each case could only be obtained 

from close questioning of people already employed in the 

actual alternatives under consideration. Wages in the 

smallholder sector aire seldom what is initially reported, 

or even what the employer says they are, but in most 

cases it was possible to deduce the actual amount being 

paid through cross-checking with a number of employees and 

neighbors. There is no uniform standard ’of wages through

out the smallholder sector, such as applies under imion 

contract for the estates, and the job market is highly 

competitive.

'V,

The demand for all types of skilled labor in 

alternative occupations in Kenya is likely to remain very

^The alternative cash crops now in use, tea etc., 
would use about the same amount of labor as coffee; the 
food crops might be sli^tly more labor intensive, but the 
quality of labor could be lower than with some of the cof
fee related tasks. There are jobs in coffee which cannot 
be well done by the very old.and the very young, but thi^=^ 
is not true for all of the alternative and traditional 
food crops.

I-
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strong into the foreseeable future. But, there are 

indications that unemployment is already developing for

unskilled workers in the urban and service and industrial
12'sectors of■the economy.

Land

Land is the second most important cost of produc

tion category in both the estate and smallholder sector of 

the coffee industry, 

land all the improvements which, are now part of that land.. 

This means that we count as.part of the land all fences', 

terracing, access roads, drainage improvements, bridges, 

and other improvements which are fixed to the land, 

are two additional elements: 

facilities.

13 We have included in the cost of

There

shade trees and irrigation

11
The projected shortage of skilled labor in Kenya 

is referred to in: Development Plan 1966-1970, p. 48.
This is a common problem in Africa. A good statement of 
the problem as it exists in Nigeria, and a discussion of ■ 
the wage differentials involved, is fomd in:
T. M. Yesefu, "The Shortage of Skilled Labour," An Intro- 
duction to Industrial Relations in Nigeria (Nigerian Insti
tute of Social and Economic Research, 1962), as reprinted 

Readies in the Applied Economics of Africa,
Whetham and Currie (,eds.;, (Cambridge: C'am'bridge Univer
sity Press, 1967).

in:

12
Figures for Tonemproyment are not reported in the 

■Statistidal Abstract, though'-'many well founded estimates 
appear in private discussion. The general hope is that 
the end of the present plan period will find that the 
level of unemployment in. the cities will have been held to 
about 40,000w

tables IV: 1, and IV: 2.

1
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Shade trees have an alternative value as fuel and a

manket exists in all coffee areas for wood fuel. In the

' case of irrigation,' we have taken the position that pipes, 

pumps, and tanks which are removahle and reusable will be 

treated as equipment, rather than land improvements.

Fixed items, such as dams, concrete pump houses, concrete 

tanks, irrigation ditches, furrows, and other items which 

could not be reused if taken away, were treated as part of 

the land. There is a further complication here: the 

existence of irrigation facilities will affect the cost of . ^ 

the land depending upon whether or not the best alterna

tive occupation for that land is a crop which, would use 

the same type of irrigation. If the irrigation facilities 

are of a type which can be used on the alternative crop 

their .cost is deducted from the initial investment require- 

' . . , ments. of that alternative crop. If the irrigation

facilities cannot contribute to the selected alternative 

crop they are taken at scrap value, if any.

The dppo^unity cost of the land under coffee, as 

4 well as the land under mulch grasses and coffee allied 

crops and the other land on the estate, was not based 

solely upon the market price of the land in Kenya at the 

time. Land values in Kenya have been, and still are.

I.
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subject to considerable non-market forces. The only

exception to this is where the estate land is located

near enough to .one- of the cities to have a special, value 

for ixrban housing development or some similar occupation. 

In this case, the land would be in a separate market 

where restrictions are less significant.

The basis of opportunity cost estimates in respect 

of land on the coffee estates has been the estimated net

return that could be expected from use of that land 

during the coffee year in the next best alternative occu- 

With the exception of a few estates' on the out-pation.

skirts of the cities, this has meant the alternative crop 

to coffee which would provide the next largest net

revenue.

14
Prior to the departure of the British admiiiistra- 

. . tion these took the form, for many years, of restrictions 
'Upon the race of the buyer of certain types of land. This 
investigator owned a farm in Mweiga during the 1950s, and 
he was bomd by restrictive covenant only to sell to a 
buyer who satisfied a certain statutory land agency, which 
in fact would only approve sale to persons of European— 
i.e., white Caucasian—stock. The same was also true of 

^ land in those areas reserved for the native Africans, and 
no landowner in a tribal reserve could sell land to a 
white, though he could sell to a person of another tribe, 
as long as he was black. After independence from the 

• British, the market interference has taken the form of 
restriction of ownership of all land to buyers who are 
Kenya citizens—a distinction which narrows the market 
considerably—and the avowed Goveinment policy of buying 
out many of the existing landowners in the previously ,

. -Eiiropean areas in order to create "settlement" areas.
The prices being offered for such purchases by the Govern
ment are now considerably below anything seen for similar 
land in Kenya ing the past several decades.day?
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It has heen possible to estimate the net retixrn 

from several major crops which are feasible alternatives 

'to coffee in various areas, at various altitudes, and with 

various climate conditions. There are many minor crops 

which can have a high value if produced in close proximity 

to a large city, but must otherwise involve expensive 

transportation.and storage facilities. There are also 

crops which require particular production knowledge which 

is not widely available. Some esoteric crops could be 

highly profitable if the marketing arrangdments existed 

or if the estate owner had access to knowledge about the 

market. Most of these were of only marginal significance,. 

The more uausUal crops were eliminated and the 

alternatives restricted to those crops which are known to 

have commercial possibilities in Kenya. Estimates as to
A ■ ■

. . . the net. returns that could be obtained in each case were 

then obtained.
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In estimating the future net returns from alter

native crops to coffee, one must know something abc3^ the 

future market for the crop under examination, 

some crops which may yield a high return over a very limi

ted range of output.- One must also know something about 

the future trend of prices for the inputs which the new 

crop requires; and in this case it is usual to assume

There are

I
a

lis
appendix 2.

of alternative crops is included in

I
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that input prices will change in proportion to future out

put prices unless.there is reason to believe otherwise. 

Apart from the' inherent assumptions about the stability of 

the socio-political framework and the degree of risk now 

and ^ the future, it is also necessEiry to fiad out, to 

the best of present knowledge, ,if there are any factors 

which may lead to changes in tastes for the new crop or if 

there are any potential substitutes on the horizon.

Any example of the process of estimating the net 

return from an alternative crop will have only limited 

value due to the strictly local conditions which are so 

important in a co-untry so varied as Kenya; however, 

the proced-ure used in respect of geranium oil for a part 

of the Riff Valley will serve to demonstrate the kind of 

reasoning used.

For example: geranium oil production 

A. Gross return (per acre)

There is no return in the first year after 

planting, but in subsequent years the producer can 

hope to get between 15 and 50 po'unds of product per 

acre. We will compromise and use the mean,

22.5 pounds, and assume that the present price of 

Shs. 85 per pound for the higher qualities will' con

tinue into the futiare. This means that from the 

second -j^ear onwards the producer can hope to 

an annual gross revenue of Shs. 1,912.50 per acre.

obtain
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We must also bear in mind that the market can only

absorb an additional 10 tons or so of oil.

B. Cost of production (per acre) 

For the first year:

. Clearing coffee 
Planting 
Field work 
Cost of capital 
Management 
Return from coffee 
Other inputs

Shs. 200/- 
250/- 
•300/- 
50/- 

200/- 
400/- 
150/-

Shs. 1550/-Cost

For the second year: 

Processing
Transport, harvesting, 

and' fieldwork 
Cost of capital 
Management 
Return from coffee 
Other inputs

Shs. 225/-

400/-
50/-

200/-
400/-
150/-

Shs. 1425/-Cost

We are assuming that we are talking about a 

medium sized coffee farm, and that we are going to 

■remove the coffee in order to plant the geraniums. 

Working capital has to be held out of some alterna

tive opportunity, or borrowed, and we are assuming 

an 8% rate of interest on overdrafts or alternative

return on fimd's. Management includes the salary of

n^er plus the other staff functions provided 

from various sources. The return from coffee is

a man
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the net return which this particular producer was 

obtaining from the coffee which he is to replace 

(notice that, in this case, coffee was the best 

alfe-rnative by a considerable margin). The other 

inputs would include the opportunity cost of all 

buildings and housing, as well as chemicals and . 

fuels etc. Finally, the processing is being done 

at a cost of Shs. 10/- per poimd. To avoid prob

lems of further estimation for this simple example, 

we will assume that factory facilities exist nearby 

and that the processing is being done off the farm.

If we amortize the initial year's loss over 

the first five years of harvesting operation, and 

assume that there will have to be equivalent re

placement planting or other capital investment at 

the end of the fifth year of operation, we have an 

annual cost per acre of Shs. 1425/- plus 

Shs. 310/-, or a total cost of Shs. 1/35/-.

C. Net return' (per acre)

As a continuing stream into the future we have 

a gross return of Shs. 1,912.50 per acre, and a 

total cost of production of Shs. 1,735.00 per acre, 

which gives us a pre-tax return of Shs. 1/7.50.

If we estimate taxes at 15%,the result is a net and

after-sbax retxim of Shs. 150.87 per acre..
/

Ve co“uld, of course, discount this return to-
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the present for some finite period into the future, 

or as a continuous stream, and compare it with the 

discounted present value of the estimated future 

return’from the alternative of coffee production.

, However, we are not comparing two potential invest

ments, hut rather one potential with one which is 

"actually in existence and operating; therefore, the 

simple estimating technique we have used.would suf

fice where the result is clearcut, as in this case, 

and we are only interested in a net annual figure 

to use as the basis for an opportunity cost element 

in calculating the total cost of: producing coffee.

Finally, we should point out a few of the 

additional complications which appear in various 

cases. Geranium oil can be produced below the nor

mal minimum rainfall requirement for the crop,

40 inches, if irrigation exists; this can mean that 

an estate in a drier area can consider it as an 

alternative, but it will not do well outside the 

altitude range of 5,000 - 8,500 feet above sea 

level. It should also be remembered that output 

does vary from year to year, and that a g'cfSd, year 

could produce a return that would surpass a poor 

coffee year, but a poor year might result in much 

greater losses than would be the case with coffee. 
Every cale will be different, and the danger of
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generalizations about the return from alternative 

crops was one of the first lessons learned during 

the sample surveys undertaken for this study.

For some estates, particularly in the Nalooru area, 

coffee is only one crop on a mixed farm. In several 

instances the mixed farm was organized so as to integrate 

the various.crop activities, thus having labor fully occu

pied all the time and using straw and animal manure from 

another part of the estate on the coffee. Sometimes this 

policy of integration has been taken too far and the cof

fee interplanted with crops which tended to reduce the 

overall yield of coffee without any compensating cost 

reduction. However, it was possible, in every case, to 

identify clearly the specific inputs allocated to coffee 

on a mixed farm, and where mulch or manure were the by

products of some integrated parallel activity they were 

costed at their local market price.

Land is bought and sold regularly throughout the 

smallholder sector, and its market price is easily ascer

tained for each location. However, it is more difficult 

to estimate the net return to specific alternative crops 

in the smallholder sector .than for the estates,- and for 

this reason the range of alternatives was reduced to those 

cash and food crops already being produced by smallholders 

in similar arer
Land is a more important input for the estates than
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for the smallholders. The mean cost of land for the 

smallholders during the 1965/66 season is 36% of their 

labor cost; but, for the estates, the mean land cost was 

76% of labor- cost in the same period.

Coffee trees

Coffee trees were costed at the net return which

could be expected from the investment of their sale pro-
16ceeds in an alternative local undertaking, 

market.for mature coffee trees in the smallholder sector

There is a ■

and in the estates which border on the smallholder areas.

However, there is no market for trees on estates which 

are at some distance from the smallholding areas.

Buildinp:^ and equipment

The cost of buj-ldings and equipment was estimated 

on the basis of the higher of the ret-urn from their use 

in some other activity, or the price which would have had 

to be paid for their services during the season, 

necessary to estimate rentals in many cases, but this

1

It was

16
The method of costing chosen bears no relation 

to any "book value" or "depreciated value" of the trees, 
as might appear on an accounting statement, but it does 
reflect the reality of a situation where trees are some
times sold singly locally in the coffee aneas, and they 
appeair to add little, to the sale price of the land upon 
which they, stand. Again we should note that the Govern
ment pays no more , for land, when offering to p-urchase it 
for settlement schemes, when there is coffee on it than 
when it is under grass, or any other crop. Ve have also 
had to allow-ior the fact that the local market for 

h/as so far existed primarily among themature trees 
African smallholders.
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presented a relatively minor problem as some equipment 

renting, often on an informal basis, is done almost every

where in the- coffee growing areas.

Housing, costs vary widely; houses near Hairobi are 

considerably more expensive than similar houses in outly

ing areas. The higher cost of managerial housing .was con

sidered., to be part of the greater cost of management, or 

the return to ownership where the owner lives on the 

estate. 17

Spraying equipment and other items specific to cof

fee production were not rented in some more remote areas. 

In this case we took the rental cost in the nearest area 

where renting occurred and added the estimated cost of 

transport to the pa.rticular estate.

. Buildings in the_ smallholder sector have a low but 

. . generally established cost based upon the cost of con

struction. Equipment in the smallholder sector is either 

rented or provided as part of the cooperative society ser

vices. Minor tools have a known resale value.

Materials

Eor most of the materials used on the coffee

estate there exists a strong and deep market. The market

17There was a considerably housing shortage in 
. . Hairobi at the time, and this mesoit that estate houses

within quite a wide radius of the city could be rented to 
commuters. InJihe more remote areas this was not so; 
therefore, there is considerable variation in the oppor
tunity cost of housing for estate managers.
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includes Nairobi and Mombasa, and for some products the 

source of imports from abroad also. Three general types 

of materials are used in coffee production: fuels-, other 

chemicals, add organic inputs. Fuels, in the form of 

petroleum products, wood, or gas, are used for the equip

ment in the factory or on the land. Other chemicals are , 

used as' fertilizers, herbicides, pesticides, fungicides, 

and minor paiats, etc. Other organic inputs include 

manixres, mulches, fodder, and similar items. Such things 

as murram for the resurfacing of roads, or fencing materi-.- 

als, were taken account of in estimating the total oppor

tunity cost of the roads, fences, and similar fixed items. 

The drying materials and other materials used up in the 

production of coffee during a specific period of time, 

were estimated at present purchase price pro-rated to the 

• - particular coffee year we are examining. For the small

holder sector, much of the materials used by the estates 

is used in cooperative society factories and therefore 

included as part of the cooperative society services to 

the producers.

Working capital '

The opportunity cost of working capital was esti

mated for the estate sector alone. Working capital is 

- not a. significant or measurable factor in respect of the 

-^e cooperatives must hold working capital 

funds and their cost has been included in the total

smallholders.
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estimated cost of cooperative services to the grower, 

most cases working capital does not'consist of cash alone, 

but rather of some combination of bank overdraft facili-

In

ties with short-term earning assets and a minimal cash

This is one of the most difficult elements ofbalance.

production costs to estimate, and the approach taken was 

to question the estate operators—where this was thought 

to be feasible—and then make a parallel estimate on the 

basis of discussions with banking and commercial connec

tions, all in the light of the actual monthly cash pay

ments made by the estate during the year.

Management

Management in the estate sector consists of not 

only the activities of those classified as managers, but 

also the staff functions'provided by certain supporting 

personnel. Accoimting and other staff functions are 

included in the cost of management whether they ane per

formed on the estate or provided to the estate from 

outside. Management includes the services of all super-^ 

visory staff on the estates, as well as all forms of pay

ment in cash or kind to those performing managerial 

f ■unctions.

_The cost of management includes the housing and 

transport provided to management personnel, and such per

quisites as exist in individual cases. Return to owner

ship from coffee production is thus the residual after all
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costs including management, have been subtracted from

It does not matter whether the managerial 

function is or.is not provided in part by the owner.

total revenue.

Selection of the Samples '•

The estate and smallholder sectors were sampled 

separately.

The estate sector

The sample frame consisted of all the estates of 

twenty-one acres or more recorded in the official regis

ter, maintained by the Coffee Board of Kenya and brought 

up-to-date as ,pf the end of the 1966 coffee year.

Because of the wide range of outputs known to exist in

the estate sector, it was decided to stratify the sample
no

The items wereaccording to acreages under coffee, 

then drawn at random^*^ from each stratum in proportion to 

the number of items in that stratum for the population as

a whole.

no
This use of acreage does not mean that we are 

taking acreage as a measixre of the size of the production 
Tjnit, but only that we believe this important character
istic might have been lost sight of in a completely random 
sample drawn from the population as a whole. Also, in the 
estate sector, it was felt that once stratification had 
been selected,as a means to obtain a more representative 
sample it was safe to,use acreage as a proximate variable 
for output.

19
We thus used a random proportional stratified 

.sample. See: Frank Yates, Sampling Methods for Censuses 
and Surveys, 3j;d. ed. (London: Charles Griffin and Co 
1$6P), pp. 23-^. •»
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20
Poiir strata were selected:

Acre age RanseStratum Number

21 to 100I

101 to 180II

181 to 260III

261 and aboveIV

Several additional items were selected in each

stratum to allow for replacement at a later stage of

The final form of theestates which had to be dropped, 

estate sector sample is summarized in the following

tables:

^^These strata were selected after examination of 
the Register of Coffee Plantations and Coffee Growers 
Co-operative Societies, as amended to the date at which 
the sample was taken (.Nairobi: Coffee Board of Kenya), 
and on the basis of local knowledge, so as to give a 

■ . balance of acreage and at the same time a usable number of 
estates in each stratum.

Pi Several estates did have tc^e dropped and 
replaced in the sample. It was quite clear that there was 
no consistent pattern in the reasons necessitating such 
replacement, and the total number involved amounted to 
less than 10% of the sample size. Reasons for replacement 
included such-things as: death of an owner, or his absence 
on extended vacation, or recent deportation. There was 
only one case in which the investigator was met with an 
outright refusal to participate in the survey.

1
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TABLE IV: 3

ESTATiS ACREAGE IN SAMELE

Stratum Acreage 
as a' %. of Total 
Estate' Sector 

Acreage

Number of 
Estates 

■ Ill
Stratum

Total Acreage 
in StratumStratum Acreage

20-100I 16,568

18,995

14,017

27,108

•21.60 521

II 101-180 24.76

18.27

158

III 181-260 64

IV 260+ 55.54 65

Totals: 76,688 100.00 588

TABLE TV: 4

ESTATES - NUMBER OF ITEMS IN SAMPLE

Sample Stratum 
Acreage as a % 

of Total 
Sample Acreage

Sample Strat-um 
Acreage as a % 

of Total 
Stratum Acreage

N'umber of 
Estates 
in Sample

Sample
AcreageStratum

I 32 1532 18.59

22.55

19.55 

39.51

9.24

II 14 1841 9.69

III 7 1609

3255

11.47

IV 7 12.00

Totals: 60 8257 100.00 10.74

■ So-urce: Both tables calculated from the sample taken and 
from the Register of Coffee Planta'tions and 
Coffee^ Growers Co-operative Societies.
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The estate sample included 10% of the population, 

representing 10.74% of the total coffee acreage; the 

sample's output, represented 11.71% of the output from the 

The distribution of the sample estates,estate sector, 

throughout Kenya was:

TABLE IV: 5

GEOGRAPHIC DISTRIBUTION OF SAMPLE COFFEE ESTATES THROUGHOUT
KENYA, BY SAMPLE STRATUM

Stratum

District

I II III IV • Totals

*^1
Kiambu
Thika
Ruiru
Mitubiri

5 7 2 14
2 1 1 4

1 1 4 6
1 1 1 3

Makuyu 1 1 2 4

Ponyo’ Sabuk 
Nyeri 

■ Kabete 
Limuru 
Machakos

1 2 1 4

1 1

Trans Nzoia
Songhor
Sotik
Rift Valley 
Turbo/Kipkarren

9 9
5 3

9 1 1 11 ■

Nandi
Koru
Fort Teman
Lumbwa
Kaimosi

1 1.

Totals: 32 14 7 7 60

Source; Data from the sample.
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We can compare this with the geographical distri

bution of coffee estates as a whole:

TABLE TV: 6

GEOGRAPHIC DISTRIBUTION OE ALL ISTATIS THROUGHOUT KENIA
BY SAMPLE STRATUM

Stratum

District

'IVI II III Totals

Kiambu
Thika
Ruiru
Mitubiri
Makuyu

39 40 14 17 110
12 19 16 13 60
10 20 125 47
7 7 5 3 22

11 8 244 1

Donyo Sabuk
Nyeri
Kabete
Limuru
Machakos

21 5 8
211 • 7 3 23

11 5 2 18
7 1 8

24 6

Trans Nzoia
Songhor
Sotik
Rift Valley 
Turbo/Kipkarren

9101 1 3 114
23 241
7 1 8

42 15 5 5 67
9 21 12

Nandi
Koru
Port Teman
Lumbwa
Kaimosi

4 1 5
9 1 10

25 3 1 11
3 1 1 5
5 5

520Totals: 158 64 65 588

Source: Data from the Register of Coffee Plantations and 
Coffee Growers Co-operative Societies

1
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After completion of the data collection, the fol

lowing statistics were computed for the average cost of 

production per shilling of total revenue.

Stratum I.-
2

= 2.34n = .54, mean = 1.80

• cr= 1.55

Stratum II.-
2n = 14, mean = 1.10 - = 0.63

(?= 0.79

Stratiun III.-

cr2 =n = 7, mean = 1.65 

0“= 0.86

0.75

Stratum IV.-
2mean = 0.92n = 7, = 0.17

0*= 0.42

Total sample.-
2n = 60, mean = 1.51

cy'= 1.-26

cr- = 1.59

Weighted sample mean.-
1Weighted mean =

' s s 1.57F

where F = 60, F = the number of items in the stratTun s

and Xg = the stratum mean.

1
■ t
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The smallholder sector

The smallholder sample was drawn' at random from the 

total smallholder population of Meru dis-trict. M.eru was 

selected "because it was the first, and is still the most 

important, smallholder coffee producing district. .

Table. TV: 11 below, summarizes the distribution of small

holder coffee production throughout Kenya:

TABLE rV: 7

SMALLHOLDEES

COPEEE PRODUCTION PROM COOPERATIVE SOCIETIES 
IN KENYA, 1962-1966, IN TONS

1962/65 1963/64District 1964/65 1965/66 (1965/66 %)

.2,437
2,261

Meru
Embu
S. Nyanza 
Nyeri 
Murang' a

4,278
1,319

73
1,967
1,700

3,942 6,250
1,442

2,543
3,652

24.9
971 5.7

12 82 142 6.7
934 1,183

1,685
9.3

621 14.5

589Bungoma
Machakos
Kiambu
Voi
Kakamega

658 366 433 1.7
315 641 782 992 3.9
736 1,269 1,740 3,559 14.2
81 120 97 87 0.4
29 113 89 140 0.6

C. Nyanza 
Kericho 
Rift Valley 
Trans Nzoia 
Kisii

1 17 2 • 26 0.1
1 10 8 16
6 10 24 31 0.1
2 2 5 5

13.6'

10.5

2,024

1,854

1,722

1,864

677 3,434

2,595Kirinyaga
Kajiado
Kitui

1
2

100%Totals: 8,701 15,131 14,542 25,120

9
Kenya Coffee 51, no. 370 (October 1966): 
Totals represent all smallholders.

Source:
Note:

456.
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During the 1966 coffee year, Meru produced 

6.,250 tons of clean coffee, almost 25% of the total out

put fipm the smallholder sector, and a significantly larger

output than was produced by the next most ijnportant 
22 Also, Menu's coffee has been established long 

enough to- enable us to observe a full range of maturities 

of trees within .one accessible area, and other small

holders may tend to be more internally homogeneous in this 

respect.

district.

Meru is a truly representative district in that it 

covers a wide geographical area, from the relatively dry 

and lowlying country below the foothills of Mt. Kenya, to 

the cool, damp, forest edge and the high Nyambeni Moun

tains to the north. Meru is also representative of Kenya 

smallholder coffee production in the organization of pro- 

'■ - duction in cooperatives and the technology used in pro

cessing, bulking, and delivery to the mills. 23

22
Data computed from "Coffee Growing Statistics," 

Kenya Coffee 31, no. 370 (October 1966): 456.

23
Studies of other aspects of the smallholder sec

tor in Kenya, carried out in other districts, support this 
conclusion. See: Eric Clayton, Agrarian Development in 
Peasant Economies: Some Lessons from Kenya C’Oxford:

■ Pergamon tress, 1964). Also: Some Economic Aspects of 
Agricultural Development in Kyeri District. 1962 (NaiTObi: 
Farm Economics Survey-Unit, Economics and Statistics
Division, Ministry of Finance and Economic Planning,
August 1964) pp. 22-24. See also: Ian Wallace's Tonpub- 

. lished M. Sc. thesis due to be completed for Makerere 
College which deals with the Embu district, among others.

1
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Fiorthermore, the people of the Meru district are conscious 

of the use of money and participate in numerous markets.

In this respect they are also representative of the small

holder coffee sector. .• - ■

The sampling frame was the official register of 

coffee growers.maintained by the Co-operative Union in 

Meru. This register lists all licensed coffee small

holders in Meru district. Additional items were drawn, 

but there was relatively little need for replacement, and 

there was no pattern among the items which wer.e replaced. 

None of the smallholders who were contacted refused to

cooperate with the enumerators.

There were 5^,046 recorded smallholder coffee pro

ducers in the Meru district at the time the sample siirvey 
24

was undertaken. All new planting had already been 

stopped. No new smallholders were being licensed. Prior 

to the survey, nothing was known about the opportunity 

cost pattern within the sector, and, therefore, the 

sample size was selected to be as large as possible with 

the resources available. A final sample of 500 items was 

selected, using a random process,

0.55% of the total number of growers. After the

25
and this represented

?4 •‘Coffee Crop 1965/66 Season," an internal and 
■unpublished record of the Meru Farmers Co-Operative Union.

25
^The whole population was numbered, consecutively 

and the sample~\items selected using a table of random 
numbers. /■
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completion of the survey it was found that the output of 

coffee from the sample items was 0.95% of the total output
pc

from the Meru district smallholders.

As with the estate sample, the' smallholder sample, 

was judged to he representative of coffee producers of the 

The geographical distribution of the sample items 

throughout the district conformed to the distribution of 

the population, with all the cooperative societies ia the 

district included in the sample.

After the completion of the survey, the following 

statistics were computed for the average cost of produc

tion per shilling of total revenue;

sector.

= 1.35n = 300, 1.22mean

=1.16

meocimum = 9.29minimum = 0.11range:.

Collecting the Data and Information

The estate sector

Each of the estates and smallholders selected in

the sample was visited at least once. Where only one

26
The difference of 0.58% between the number of 

items in the sample as a percentage of the total population 
sampled, and the output from that sample as a percentage of 
the total output for the population' is in part accounted 
for by the fact that the population frame included some 
names of smallholders who were licensed to produce coffee 
but, for one reason or another, did not own any coffee 
trees at the time when they were visited by the enumera
tors. This i^uld have been covered by replacement in the 
sample, but if would still give a slightly greater output 
from the sample than would otherwise have been expected.
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visit was possible, the visit was long enough to enable 

the inyestigator to compile cross-check the data and 

information required. Many of the estimates were' made in

■the general eirea of the estate rather than, on each parti-r . 

cular estate visited. This was because much of the oppor

tunity cost infoxmiation was based upon alternatives which

existed for several estates. The market for labor or 

equipment was often more easily observed in the, local 

township than at the estate. The actual questionnaire 

developed for use in the estate sector was augmented and 

expanded by diaries and notes made at the time of each 

visit and immediately afterwards. 27

. The smallholder sector

For the smallholder sector it was necessary to use 

enumerators; and these were carefully selected within the 

Meru district, in order to overcome any problems of reluc

tance to di-vulge information to outsiders. Then a period 

of training was undertaken in Meru township, with daily 

field trips to check and revise the questionnaires in the

27
Mildred Parten,, Surveys, Polls, and Samples: 

Practical Procedures (Hew tork: Harper & kow, 1§50;,
PP* 555-370. All the interviewing on the estates was done 
by the investigator in person, and the collection and sum- 
m^ization of the data and information was done with the 
aid of two assistants. Two other assistants were used to 
obtain alternative occupation data in Nairobi, and to 
obtain data on climate conditions and the cost of various 
chemicals and pieces of equipment used in coffee 
production. 0
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28light of information gained. During the survey there 

were regular spot-checks throughout the area by the inves

tigator, and there were several additional intermediate 

•trainii^ sessions. , .. . .. , ,

Much of the technique used in the smallholder sur

vey was developed from the field work of Dan M.

Etherington in his investigation of smallholder'tea yields 

in Kenya during 1965 and 1966.

Meru smallholder survey had superior educational qualifi- 

caJ;ions as well as wide local knowledge, and there was a 

high level of acceptance of the survey by the local 

population.

The enumerators-in the

29 ,

Conclusion

Opport-unity costs were estimated in terms of local 

market prices where possible. Otherwise estimates were 

based upon the most recent or closest transaction. The 

estimated local return from selected alternative 

was used to calculate land values.

e:

crops 

Samples were drawn

^®Much
of this information of a general nat-ure was 

obtained from the various governmental agencies in each 
township, but it was also supplemented by visits to 
employers, and sellers or lessors of equipment and other 
inputs in the nearest recognizable market.

29
Parten, SuCTeys, Polls, and Samples; Practical 

Procedures, pp. 59-65. Time and cost limitations preven
ted the development of pilot surveys which might have pro
vided; inf oimation about the population from which an opti
mum sample size could later have been developed. The. 
questionnaires uised in both sectors are included as 
appendixes to this study.
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separately from each sector and, after examination, 

deemed to he representative of their underlying population. 

Finally, the'data collection and cost estimation was 

■undertaken hy the investigator direc-tly in the estate 

sector, and by closely supervised en\imerators in the 

smallholder sector. .

1
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CHAPG?ER V

A POLICY TO REDUCE OUTPUT

In this chapter we recommend that Kenya reduce 

coffee output by persuading the higher cost producers in 

each sector to move to an alternative occupation. The 

impact of 10% and 20% output reduction is examined, and 

we go on to indicate how higher cost producers may be 

identified. Then we recommend that the process of adjust

ment to reduce output be speeded up by the introduction of 

loans and insurance for alternative crops. Finally, we 

recommend that prices for coffee continue to reflect the 

world market situation, but that greater efforts be made 

to develop domestic consumption.

The O.uantity of Output to be Reduced

Kenya should produce enough coffee to meet domestic 

demand, fulfill quota allocations, and satisfy any 

Schedule-B market demand at a price that covers the cost

1
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of production.^ 

produce 55,000 tons of coffee in 1968/69, with a carry

Official estimates are that Kenya will

over of 6,350 tons from the preceding year, and will thus 

have 59,350'tons of coffee for-sale.^ But, Kenya will not 

he able to sell this much at existing world prices.

Quota markets will take up to 44,658 tons of coffee 

1,500 tons is a generous estimate of domes-in 1968/69;^

tic demand, and 5,000 tons an average cariy-over in
4

dealer stocks. This leaves 8,192 tons to be sold to 

The only major Schedule-B markets 

still open are Japan and the U.S.S.R., and competition 

with lower quality robustas is very strong in both

Schedule-B markets.

countries.

Over, the years, Kenya is, ualikely to be able to sell 

more than 5% of her crop to the Schedule-B market at 

prices which will cover the cost of production.^

Schedule-B markets are non-quota markets imder the 
International Coffee Agreement. They can absorb only a 
small and erratic portion of total world coffee production 
and are not quality conscious. Furthermore, they are not 
a stable source of demand because as soon as one becomes a 
recognized coffee consumer for several consecutive years 
it is aillocated a quota and added to the Schedule-A list.

2
C. R. Devonshire, "The Quota Year Commencing the 

1st October, 1968," Kenya Coffee 33, no. 395 (December 
1968): 407. ■

3
XbM., though this assumes a release of 1,355 tons 

additional quota allocation, if world prices remain 
stable.

4Ibid.'^

5,See: footnote 73, chapter I, p. 39.
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Unless Schedule-B markets absorb 15-5% of Kenya's crop in 

1968/69 stocks are going to accumulate;^ and output has

still not reached its potential of over 80,000 tons in a

very good coffee year. . .

It is not necessary to balance output and sales of 

coffee every year, and present .storage facilities' will 

allow the retention of buffer stocks to meet m'arket needs 

in poor years. Initially, some accumulation'of stocks 

could be allowed, while output reduction and crop diversi

fication policies are taking effect. ' This study does not 

attempt to specify the total reduction in output which will

be needed if a particular level of stock is to be main- 

however, there are factors which indicate the.7tained;

nature of an initial reduction which should begin at once.

Any scheme to speed the process of adjustment, and

reduce output, will take several years to become fully

Unless C.B.D. becomes considerably worse than 

future crops are unlikely to fall below the

effective.

8anticipated

present level for any sustained period of time.

^There is little hope that quotas will grow fast 
enough to absorb any significant amount of excess output.

"Agricultural Commodity Projections for 1975 an<i 
1985," Monthly Bulletin of Agricultural Economics and 
Statistics 17, no. 2 (.Pebruary 1368): 18-21.

See:

7Further research is needed to establish the sus
tainable pattern of output now that most of the mass 
planting of the early 1960s has reached maturity.

®Ellis 'Skiffiths, "Control of Coffee Berry 
" Eenya^' Coffee 33, no. 395 (December 1968): 393.Disease,
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Therefore, we will take the most recent coffee year, 

1968/69, as an indication that a IQP/o reduction in output 

would he a good' heginniag and we will also examine the 

implications of a program.to .reduce'output by 20%. 

program to induce a 10% reduction of output in both sec

tors and be expanded and modified rapidly if bumper crops 

appear in the near future, but first we must identify the 

point where such reduction should begin.

A .

• ;

Where to Reduce Output

We want to eliminate the higher-cost producers first 

in each sector. Many of these higher-cost producers would 

eventually leave the coffee industry without any induce

ment; they would see the full cost of their operations and 

the fact that prices are imlikely to return to the .extremely

We have seen from the 1950s, 

however, that there will be a considerable time lag be

tween price declines and subsequent reductions in output 

without some additional incentive to speed the process.

The time lag must be reduced or unwanted stocks will 

accumulate.

high levels pt the 1950s.

The Impact of Ten Per Cent and Twenty Per Cent
Output Reductions

In order to estimate the impact of a reduction in 

output on each sector, we ranked the items in both samples 

decreasing^

output—and computed the partial sums.

■by otal revenue—our measure of the value of

We thus
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established what proportion of the total nximber of produ

cers in each sample -accounted for any given proportion of 

total revenue for the sample as a whole* Then we ranked

the producers for each sample by decreasing average cost,

and from this ranking observed the average cost of the 

lowest cost producer to be removed by taking a particular 

number of producers from the sample, 

procedizre- were as follows:

The results of this

The estate sector

The total revenue of all the producers in the

Looking down the 

ranking of estates by total revenue we foimd that the 32 

smallest estates accounted for Shs. 1,590,659/-, or just 

under 10% of the total revenue for the sample as a whole. 

Tiurthermore, we noted that the 32nd estate, in order of 

increasing output, had a total revenue of Shs. 147,200/-; 

and, from our decreasing ranking of average cost 

that the 32nd lowest cost producer had an average cost of 

Shs. 1.199/- per shilling of total

In other words, the removal of those estates 

accounting for the highest,cost—10% of total output for 

the sample—would remove only estates which are presently

estate sample was Shs. 16,705,220/-.

we saw

9revenue.

g
•^Referring back to the basic regression in 

chapter III, Log AC = 1.6401 - 0.3075 Log TE we find that 
the computed average cost associated with a total revenue 
of Shs^ 147,200/- is Shs. 1.125/-. This is only 
Shs. 0/074/- above the actual average cost of the 52nd 
lowest cost of production estate.
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producing at a loss in opportunity cost terms. However, 

there were six more estates producing at an average cost 

of between Shs. 1.199/- and Shs. 1.000/-, which is the 

break-even point where, a shilling of average cost equals 

a shilling of total revenue. We must now reiterate our 

warning of chapter III about the margin for error which 

must be allowed when we move to policy considerations.

Using the -standard error of the mean we can com

pute that there is a 90% probability that any single 

observed average cost at the break-even point could actu

ally lie within the range of Shs. 0.18/- on either side.^® 

Or, in other words, an observation as high as Shs. 1.18/-

could still be breaking even at the 90% level of proba- 

This means that as we begin to induce more thanbility.

the initial 10% reduction in output we must begin to 

examine each case more closely and give greater weight to

the other.factors, which we will discuss shortly, that 

also indicate the relatively high cost coffee producer.

If we extend the reduction of output to 20% we 

find that we must reduce the total sample output by 

^ Shs. 5,501,551/-, and that the smallest 59 estates account 

for Shs. 5,185,625/-. The 59th estate in our cost

10At a break-even point where the average cost 
equals Shs. 1.0/- the bounds would be computed as
Anti-log ^og AO ± t58,9o=i,og(y).Log(x)-7- - 0-1847/-.

Note that in^he
be more than 90% sure that none of the producers is break
ing even.

case of the initial 10% reduction we can
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ranking has an average cost of production of Shs. 0.941/-, 

and is the first producer in the sample to "break even, 

with a total revenue of Shs. 282,700/-.^^

Our sample is observed to be representative of the 

underlying population of estates, and we find that'a 10% 

reduction of .output will result in the elimination of 312, 

53% of approximately 588, estates in this sector of the 

industry. A reduction of output by 20% will result in 

the elimination of 382 estates, or 65% of the total 

number.

The magnitude of the problem begins to appear. If 

we want to -undertake a small reduction of 10% in coffee 

output, and if we want to do so by eliminating the least 

efficient and highest cost producers first, we will have 

to reduce the n-umber of estates by over half. This is the 

implication of our findings in chapter III , and the fact 

that the average cost function demonstrates decreasing 

average cost as output rise's.

We cannot leave the argument at this point. We 

have spoken oT the reduction of output, the elimination.

, and the removal of estates; this is only one side of the 

equation. On the other hand we hope to induce the higher 

cost coffee producers to enter some alternative occupation

which will be more profitable to them and to the economy

11
kroirsthe basic cost regression we can compute 

that a break-^en level of total revenue, i.e., where 
average cost is Shs. 1/-, would be Shs. 215,500/-.

the
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Also, we must find the financialof Kenya as a whole, 

means to make it possible for higher cost producers to

make the switch once they are aware of the more profitable

alternative.

The smallholder sector

The total revenue of ail the producers in the small

holder sample was Shs.. 251,006/-. The 119 smallest pro

ducers in the sample accounted for a total revenue of 

Shs. 24,899/-, or slightly lessthan 10% of the total for 

the whole sample. The 119th smallholder had a total reve

nue of Shs. 367/-. Also, the ll9th smallholder in our 

ranking of increasing average cost has an average cost of 

production of Shs. 1,694/- per shilling of total
12,revenue.

The break-even point for the smallholder sector

comes at the 136th item in our sample ranked by decreasing

Therefore, for the smallholder sample as13average cost.

well as the estate sample, reducing output by 10% only

eliminates producers already operating at a loss in bppor-

As with the estate sector we will havetunity cost terms.

12Referring to the basic cost regression we obtain 
a computed average cost of Shs. 1.075/- associated with a 
total revenue of Shs. 367/-*

^.^The break-even point computed from the basic 
smallholder regression equation. Log AC = 1.4627-0.558 
Lpg TR, is at a total revenue of Shs. 262/-.

9
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to be more careful in selecting higher cost producers as 

we move towards the break-even point. The margin of

error at ..the • 90% probability level is the same for,the

smallholder sector as for the estates; thus, we should 

allow for the break-even point to begin at Shs. 1.18/-, 

and possibly be as low as Shs. 0.82/- in some cases.

If we decide to reduce output by 20% we must 

reduce the total smallholder sample by Shs. 50,201/-. 

The smallest 168 producers account for Shs. 49,794/- of

total revenue, and the 168th producer has an individual 

total revenue of Shs. 682/-. In our ranking of small

holders by decreasing average cost, the 168th producer

has an average cost of production of Shs. 0.7850/-, and 

is well below the break-even point for the sector.

Our sample is representative of the imderlying 

population of smallholders, though we have no exact 

figure for the total population of coffee smallholders in 

Kenya and will therefore use an approximation of 250,000.^^

15

^Vti-log /Tog AC 1 t2g8,9o4,og(y).I,OB(x) J = 

Shs. 0.1845 for the smallholder sector.

From the basic regression equation an average 
cost of Shs. 0.7515/- is associated with a total revenue 
of Shs. 682/-.

15

16
This is the generally accepted estimate within 

the industry. See: Development Plan 1966-1970, Ministry 
for Economic Planning and DWelopment, Nairobi 1966,
p. 126.

1.
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Using this figure, a 10% reduction in coffee output would 

eliminate about 100,000 smallholders, or 41% of the total. 

A 20% reduction 3^ output would require the elimination of 

140,000 smallholders, or 56% of the total number of pro

ducers in the smallholder sector.

Again, we see the magnitude of the problem^ but 

again we must remember that there is a'positive side to 

the process of moving out of coffee for those smallholders 

who are producing at a net loss in opportunity'cost tetms. ' 

There are large numbers of low-output, high-cost 

producers in both sectors; but they account for a rela

tively small proportion of total revenue and output. Any 

policy designed to reduce coffee output must start by pro

gressively eliminating this group. There can be no pro 

rata reduction for all producers or piecemeal elimination 

by geographical location, as these will only result in 

higher average cost for all producers and an unnecessary 

reduction in the overall economic efficiency of the 

industry.

Incentives to Speed Output Reduction

Having decided to eliminate the higher-cost produ

cers in each sector, our next problem is to induce them to 

shift out of coffee faster than they would if left alone. 

There are certain general considerations which govern the 

selection of a .p^ticular policy for the Kenya coffee 

industry. ''
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General considerations

Kenya is a developing nation where managerial and 

decision making resources are relatively scarce; there

fore, we will suggest a policy based on the use of exis

ting institutions rather than one requiring the creation 

of new administrative units. Furthermore, it is not 

necessary to develop and test new institutions where 

existing ones can he expanded immediately.

A policy of general price subsidies or supports 

for alternative crops will speed the shift out of coffee;

but, it will also provide unnecessary rewards to existing

An output reductionproducers of alternative crops, 

policy must be selective if it is to be efficient in terms

of attaiaing its objective at the lowest cost possible, 

and in a short period of time.

Coffee prices to the producers

The price paid to the grower must continue to 

reflect the world coffee market situation. An across-the- 

board price reduction will have several unsought results: 

this study, has revealed that there are many growers in 

both sectors who produce coffee at an average total cost 

in excess of the price they are paid; these, however, may 

not be the first producers to shift out of coffee.

In a falling price situation, where information on 

world market^conditions is slow to reach the producer, 

there will be some producers incurring losses. We have
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already noted the time lag between price declines and out

put reduction for the estate sector in.the 1930s, 

there is no reason to expect the smallholders to react 

more rapidly now.

Denied the right to plant coffee during the pros

perous years of high coffee prices in the 1950s, the 

smallholders had a pent-up enthusiasm for the crop which 

had performed so well for their neighbors. Prior to, and 

shortly after, independence there was the wild surge of 

planting. Coffee was put on land where it would not have 

been planted in less euphoric times. Also, while coffee 

prices were falling, taxes, cooperative society dues, and 

other input costs were rising. Many of the smallholders 

were reacting to faulty information.

The very high coffee prices of the 1950s also 

induced a surge of planting by the estates. There were 

vastly increased expenditures on capital improvements and 

mechanization which would not have been 'undertaken at

17 and

lower coffee prices, and unionization of estate labor 

resulted in wage demands, which were met, and there have 

also been increases in taxes and other costs.

A reduction in the price paid to the grower may 

cause the most efficient producers to shift into an alter

native activity. This will happen because the innovative 

and efficient producers react more rapidly than the rest

/17,See: chapter II, pp. 55-65*
4
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to price signals. We wish to ensure that the relatively 

high-cost producers will move first; though this does not

exclude the imposition of taxes or price controls as an 

additional measure, and for other reasons, it only indi

cates that we need a better solution for our particular 

problem.
>■ '■

Loans and insurance for alternatives

We recommend the use of diversification loans, on 

attractive terms, backed by innovation insurance on the 

new crop that will replace coffee in each case, 

will be no need for coercion, beeapse the policy must be
■J

attractive enough to induce coffee growers to want to 

switch crops. This will ensure their willingness to pro

vide information needed to estimate loan and insurance

18 ■ There

requirements and it will ease the load on coffee inspec

tors and other investigators who would otherwise have to 

seek information grudgingly given. The overall cost of

administration should be lower in this way than with any 

attempt to impose a,less generous solution. Above all,

loans must be large enough to cover the full cost of

shifting out of coffee and bringing the alternative crop

Max F. Millikan and David Hapgdod, ITo Easy 
Harvest: The Dilemma of Agriculture in Underdeveloped
Countries .(.Bos’feon- Little, Brown & Co., 1$67), chapter 6,
“Agricultural Programs," pp. 78-90. Innova1;ion insurance, 
rather, than crop insurance, to reduce the risk to the 
innovator alone and not all those who already produce the 
crop. Kenya /cannot afford general crop insurance at this 
stage of her development.
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to market; they must provide sufficient working capital.

The producer himself should select the alternative 

crop in consultation with the local agricultural authori

ties who will recommend the loan. Decisions must he made 

locally, wherever possible, to account for the great 

diversity of local conditions. Loans would then be provi

ded and administered by the local commercial branch banking ^ 

network, which is already in existence throughout the major

Guarantees and such services ascoffee producing areas, 

credit history and collection enforcement could be provided

by the cooperative societies for the smallholders and the 

Government of the Kenya Planters Co-operative Union in 

respect of the estates.

The surveys have indicated that a majority of the 

high cost coffee producers would shift to a food crop which 

could be put on the market in a relatively short time. We 

cannot know in advance the exact net effect of increases 

in the money supply, through the expansion of rural credit, 

but we can say,that there will be a reduction in spending 

by those smallholders who have been specializing in coffee, 

and buying-some or all of their food needs, and an

, ♦

increase in spending as loans are used and the resulting

Kenya is still not completelyproduce put on the market, 

money market oriented and institul^lonal changes are con

tinually under way; however, it appears to this investi

gator that af^redit scheme need have little if any impact 

on the general price level.

. . . .
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In some of the smallholder areas where coffee is

grown intensively and to the exclusion of other crops,

food prices in general are above the prices of similar

In some instances there have beencommodities in Nairobi.

reports of semi-starvation due to short-run coffee, crop 
10failures. The low coffee output, high-cost, small

holders will mostly want to shift from coffee to a food 

crop, and the present licensing system would then be used 

to prevent any replanting of coffee in response to a 

short-run price rise due, perhaps, to external factors.

A degree of despecialization will be caused by 

shifting smaller producers to some better alternative 

activity in the high-intensity coffee areas, but with the 

present state of communications within the smallholder

areas a certain amount of local specialization and local
20

self-sufficiency may be necessary at this stage.

The use of diversification funds

Diversification fimds may become available from 

several sources: the most likely being the International 

Coffee Organization. Kenya will pay some L 157,957 into

^^This point came out in an interview with the 
Coffee Officer for the Meru district and was further sub
stantiated by visits to specific areas.

20
This may also help to alleviate the nutritional 

problems which are beiag recognized throughout small
holder areas. See: R. Cook, "The General Nutritional 
Problems of Africa," African Affairs 65, no. 261 
(October 1966)]. 529-W:
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the I.C.O. for the 1968/69 coffee year, and it is hoped

that some of this will be returned for crop 
2"]

diversification.

Diversification funds will come from an external 

and general source, rather than being related to output in 

any particular sector of the industry. They should be 

used to develop the infrastructure of the coffee districts. 

Specifically, they should be used to build roads in the 

smallholder coffee areas. The lack of adequate transpor

tation facilities reduced the free flow of coffee from 

the producer to the place where it can be processed at the 

lowest cost, and also•restricts”the flow of food and 

other items into the coffee growing areas. This is a 

part of the food price differentials which exist and the 

lack of efficient specialization by areas. The general 

use of diversification funds should be similar to the 

Kenya Tea Authority's activities in the newly developing 

tea aneas.

This general use of fimds will help to avoid some 

of the problems of corruption and inefficiency which may 

, arise when it must be decided that specific sums of money, 

which become available on a rather arbitrary basis from 

time to time, have to be allodat.ed to various individual 

claimants.

’ 21 

Coffee 53, no
0. Devonshire, "Coffee Marketing," Kenya 

./595 (December 1968): 385.
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Alternative Ways to Identify Hip;h-Cost Producers

Any policy for output reduction which is based 

upon considerations of economic rather than technical 

efficiency will meet a basic objection from casual obser

vers. 0?hey will see producers who aire technically effi- ' 

cient leaving the industry before others who appear to be 

technically inefficient, and they will surely ask if there ' 

is not some additional way to identify the higher-cost 

producer, rather than relying on total revenue and output. . 

alone. With this in mind, we have for each sector select 

ted a set of important production characteristics. We 

then ask how a group of higher-cost producers differ from 

the rest in respect of each characteristic..

The estate sector

The high-cost estate group consists of the ten 

estates with the highest average cost of production per 

shilling of total revenue, and the results of a comparison 

between the high-cost group and the rest are presented, 

for each of-the-selected characteristics, in table V: 1., 

The size of output is the single most clear-cut 

and identifiable characteristic; however, we must also 

take account of short-run fluctuations in output due to 

exogenous factors. This could be partially offset by 

taking a three year average of output, and also consider

ing the nTua^er of trees on the estate and the total labor 

input before identifying the higher cost estates.
4
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TABLE V: 1

ESTATES

COST CHARA.CTEEISTICS

Characteristics Statistic High Cost Group Low Cost Group

95^0 - 173250 
45240

2472990000

Range
Mean
Variance

10760 - 502427 
83942 

8758240000
Trees

Range
Mean
Variance

33 - 71 
49.10 
121.66

22 - 72 
50.68 

154.06
Management

Range
Mean
Variance

2078 - 54325 
12^11 - 

14933^00

1594 _ 179986 
28396

1061900000
Days labor

Range
Mean
Variance

1.25 - 32.00
8.38 

■ 80.10

2.20 - 525.00 
56.99 

4782.95
Output

(tons)

Range
Mean
Variance

1.00 - 90.00 
36.80 

1672.40

1.00 - 99.00 
62.80 

1159.51
Per cent in 
top 4 grades

Range
Mean
Variance

50 - 250 
137.50

4062.50

50 - 220 
152.20

1583.84
Cut-off return 
(Shs. X 20)

Range
Mean
Variance

1 - 50 . 
14.20

457.29

1-70
14.92
297.85

■

C.B.D. per 
cent loss

Range
Mean
Variance

3500 - 7200 
5625 

1290700

4200 - 7250 
5852

531111
Altitude

Range
Mean
Variance

0.48 - 2.62
1.51
0.61

0.41 - 3.50
1.73
0.52

Yield/tree
(lbs.)

Source': Computed from the sample survey data.

1
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The smallholder sector

In the smallholder sector the high-cost group con

sists of the thirty smallholders with the highest average 

cost of production per shilling of total, revenue. The 

results of a comparison between the high-cost group and 

the rest are presented in table V: 2.

TABLE V: 2

SMALLHOLDERS

COST CHARACTERISTICS

Characteristics Statistic High Cost Group Low Cost Group

60 - 99 
■ 90.05 

sol 51

60 - 99 
89.56 
82.18

Range
Mean
Vaxiance

Technique

Range
Mean
Variance

71 - 571 50 - 1667
257 521Labor days

17276 55979

Range
Mean
Variance

100 - 6490 160 - 60481 
5415

25676800
Output 727

15954800

47 - 550 47 - 4000 
485

. 259048

Range
Mean
Variance

Trees 178
18187

2-10
.5.95
11.58

Range 
Mean' 
Variance

2-10
6.09
9.11

Exogenous
factors

Source: Computed from the sample.survey data.

9
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We should still use output as a means of identifying 

the high-cost producers in the smallholder sector of the

coffee industry also. The output of a single season might
*

he offest by exogenous factors; therefore, a better indi- . 

cation of output would again be the average output' 

delivered to the cooperative society factory over the 

preceding three years. The niimber of trees could also be 

used as a supporting characteristic, with units having 

fewer trees being eliminated aihead of those with more 

trees.

The Expansion of Domestic Consumption

Domestic retail coffee prices are high in Kenya,

and this may be part of the rea^n why the coffee drinking
22habit has not developed, 

tern, the Coffee Board of Kenya can, and should, operate a 

two-price system for coffee, 

existing powers and issue "rights," in terms of small 

quantities of coffee, which will allow the holder to sell 

that quality of coffee on the foreign market at the price 

which pertains under the I.C.A. quota system; the Board 

should then take action to establish facilities for the

Because of its licensing- sys-

25 The Board should use its

22One may quibble about how quality is defined, but 
a pound of loose coffee in Nairobi costs over half as much 
again.as a pound of packaged coffee in a retail store in 
the.United States.

25
'^This'^^analysis of the two-price system is more 

fully developeji in appendix 4, "The Domestic Demand for 
Kenya Coffee."
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Rights would thus go to 

the producer who has the most to gain from the foreign 

market, or in other words, the producer who has the grades 

of coffee which will sell for the highest prices on the 

world market.

tradiag and sale of these rights.

Conceivably a situation might arise where some 

financially powerful, large producers would drive weaker, 

though more economically efficient, smaller producers out 

of the foreign market. This is most unlikely to occur.

The Board will control the issuance of rights to sell on
Of

the foreign market, normally by the annual auction of 

those rights but by arbitrary distribution if necessary.

We would expect, however, that the larger producers in 

both sectors would be the first to obtain rights to sell 

on the foreign market; we have found that the larger pro

ducers in each sector can generally produce coffee in the 

most economically efficient manner. Also, the domestic 

market will provide an adequate safety valve if allowed to 

develop as we have suggested in appendix 4.

There are three advantages to this scheme. First, 

it will automatically ensure that only the highest avail

able grades of Kenya coffee are put on the international 

market, and thus help to enhance the position of Kenya 

coffee as a differentiated product and enable it to avoid 

some of the minor fluctuations in world- coffee prices. 

Second, it li^.ll rewand the lower cost producers in both 

sectors with first access to the international market.

A- ■'
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Third, this scheme would act to speed up the process of 

adjusting the supply of coffee to the total market demand.

The two-price system- would allow all coffee not 

covered hy the "rights" of access to the foreign market, 

to he sold on the domestic market for whatever price it 

can get. This would result lower domestic, retail prices 

for coffee and help to establish more widely the coffee 

drinking habit. A larger and more assured domestic market 

would help to mitigate the effect on the industry of 

fluctuations in world coffee demand by the Schedule-B 

market.

To induce the development of the domestic market

we would^also recommend the removal of restrictions on

This would allow competi-local processing and roasting, 

tive efficiency and permit the cooperative societies to

integrate vertically, thus developing an additional incen

tive for the propagation of coffee drinking in rural

areas.

Conclusion

The Kenya coffee industry can reduce output and 

avoid the problems of economic inefficiency and long-term 

The higher-cost producers must be induced tostorage.

leave both sectors of the industry by making available to

them loans and insurance on attractive terms through 

existing insjjitutions. Diversification funds should be 

used to develop the infrastructure of the coffee, areas.

\
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The issuance of "rights" to sell coffee on the 

international market, and the subsequent trading, of these 

rights, is strongly recommended as a means to ensure that 

only the highest quality coffee is sold.abroad and, as a 

means to increase domestic consumption through lower 

domestic coffee prices.

1
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■ APPENDIX -1

AGGREGATE DATA ON THE KENYA COFFEE INDUSTRY

TO 1967

There is much variation between data on aggregate 

output and prices put out by various sources for the Kenya 

coffee industry. Therefore, we have collected the data in 

this appendix from the Kenya Planters Co-operative Union 

and the Coffee Board of Kenya as the most generally 

acceptable series available on the historical output of 

Kenya coffee, the prices paid to the planters and the 

taxes and duties they paid. We have also included price 

and output information on a monthly basis for the 1965/66 

season, and a grading breakdown for the year as a whole.

1
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DATA ON THE 1965/66 COFFEE YEAR

Average price paid per grade for the whole year:

Shs./cwt.
...

Shs./cwt.

599.84 Std. 6 280.00Std. 1

168.002 384.16 7

84.00549.44 83

9 53.76310.24

297.92

4 5.V.

“ 16.80105

Average total processing charges per ton for 
the whole year:

Any other cheirges per ton for the whole year:) 
Taxes and duties per ton for the whole year: )

Estimated average marketing costs per ton for 
the whole year:

Shs. 154/-

Shs. 465.97

Shs. 119.98

Annual 
Average Pay 
Out Price

Total Deliveries 
to the Mill 

(Tons)
Average Sale Price

(I.) (L).Month

1,427
2,214
4,290
7,187
6,466

6,725
2,920
1,628
1,555
5,659
6,080'

2,712

578Oct.
Nov.
Dec.
Jan.
Feb.

561.
568
564
356

350Mar. 
Apr. 
May 
Jime 
July 
Aug.

Sept.

546
342
339
355
331

299530

9
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• C^FEE
PRICES, ESCPOETS, AED TAXES 

BEFORE 1967

. Total Quantity 
That- Was 

Exported (Tons) 
(Includes Mbuni) 
1 Oct./ 50 Sept.

Average Domestic 
Price (Pay Out 
to Planters)

Total Taxes 
and Duties • 
Paid Per Ton 
(Shillings)

Year
Covered (I.)

1958/9
1959/40
1940/1
1941/2
1942/3

1945/4
1944/5
1945/6
1946/7

1947/8

N/A
II

N/A N/A
tf

. II . n
52
75.5

87
95
101 5,710

8,971
(12 mos. 1 June) 

15,186
(15 mos. 1 July)

6,822
7,598
11,410
17,606
15,208

12,881
15,414
26,247
19,902
24,664

28,072
26,250
55,865
27,725
56,019

(15 month year) 
58,750 
58,882 . 
55,610

112 .

5/-149

1948/9
1949/50
1950/1
1951/2
1952/5
1955/4
1954/5
1955/6
1956/7
1957/8

1958/9
1959/60
1960/1
1961/2
1962/5

1963/4
1964/5
1965/6

10/- 
, 55/- 
57.50/-
41/-
45/- .

51/-
1,097/-
1,220.75/-

105/-
86.76/-

78.50/-
77.77/-
65/- 
95.12/- 
58.62/-

577.50/-
443.44/- 
465/97/-

161
551
575
416
455

509
574
413
519
436

594
589

■ 541
27i

555/
518
299

1
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COFFEE OUTPUT, QUjOLITY, AKD PRICES 

PRIOR TO 1967

Total Amount 
of Coffee 
Purchased 

(Tons)

Average 
Sale Price 

(E per ■ 
Ton)

Total Payments 
to Growers

Percentage 
in the top 
Four Grades

Year
Covered (i.)

1938/9
1959/40
1940/1
1941/2
1942/3

1945/4
1944/5
1945/6
1946/7
1947/8

1948/9
1949/50
1950/1
1951/2
1952/3
1955/4
1954/5
1955/6
1956/7
1957/8

1958/9
1959/60
1960/1
1961/2
1962/5

1965/4
1964/5
1965/6

N/A N/A U/A
tt

16,840
12,922
8,738
18,532
8,872

4,994
6,902
7,067
9,012*
14,087**

6,012
6,245
9,728

15,977
12,090

11,226
12,241
23,702
18,350
20,713
23,266
23,394
32,221
27,363
42,418***

43,497
38,818

970,115
653,710

444,039
655,118
712,155

1,009,544
2,095,758

1,048,181
2,146,247
3,566,267

.5,279,735
5,291,948

5,748,698
4,585,440
9,835,510
9,528,909
9,059,739
9,167,177
9,096,843
10,149,610
.9,227,954
11,790,266

14,496,104
12,300,571
15,264,522.

55.41
28.74

21.82

■ 53
75

96
102}^.N/A

tl 109
119

27.39 155
18.06
15.75
34.65
29.37
27.25

166
357
365
425 

. 445

18.15
24.37
24.41
39.21
39.64

519
455-
481
529
444

43.50
40.02
27.00
26.69
52.55

401
397
320
348
286

48.50
34.80
57.48

365
347
527

*12 months 1 June 
**15 months 1 July 

***15 'month._^ear
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■APPENDIX 2
4

THE ESTATE SAMPLE SHEW

Qtu-estioimaireThe Development of

The questionnaire was developed to elicit informa

tion about the opportunity cost of the physical inputs 

used to produce a particular level of coffee output. A 

second objective of the questionnaire was to develop 

information about the general conditions on the estate; 

the impact of the various exogenous variables which would 

affect the level of coffee output; and, to discover the 

particular decision maker's likely reaction to changes in 

the costs of his inputs, or the price which he receives • 

for his coffee. All the questioning of the estate opera

tors was -undertaken by the investigator on the basis of 

the questionnaire, but this was supplemented^in every case 

by depth interviews and observations.

It was hoped initially'that it would be possible to 

obtain a considerable amount of accounting data from the 

coffee estates, and that this could then be corrected for 

market imperfections and other distortions of the true 

opportunity cojt. Unfortunately, this was not possible.

The first questionnaire was compiled with the help
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and advice of Mr. JohnMacArthur of the Farm Economics

Survey Unit of the Ministry of Economic Planning .and 

©Bv^opment, with the Coffee Development Authority offi

cials, and with the staff of the Institute of Development 

Studies at University College, in Nairobi.^ The final 

list of questions was completely exhaustive, though it was 

generally suggested that much of the information and data 

would not he available.

Next, the list of questions was arranged randomly

so as not to build up a pattern of responses on the part

of the person being questioned, but without being confus-
2

ing by frequent rapid changing of topics. The questions 

were then coded and ordered for subsequent transferral of 

the answers to data cards for computer analysis.

Several estates which were not in the sample were 

then selected for a pilot survey, and the questionnaire 

was tested. Unfortunately, it was immediately obvious 

that nothing like the amount or quality of information and 

data sought by early drafts of the questionnaire could be 

obtained. Even at the largest coffee estates it was found

^A particular debt is owed in this respect to 
Mr. T. C. I. Ryan, of the Department of Ecqnomics at the 
University, for his help and criticism in the early stages.

^Mildred Parten, Surveys, Polls, and Samples:

- i^actical Procedures, International Student Edition 
CNew York: Harper & Row; Tokyo: John Weatherhill, 1965), 
chapter VI, ‘‘Construction of the Schedule or Question
naire." This-hs an excellent discussion of the practical 
problems involved in construction of a questionnaire.
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that much of the requested information was not available,

and at the smaller it was found that the information

could only be obtained by a more indirect form of 

questioning. . .

In the majority of cases the accounting records of 

the coffee estate are quite primitive. This is not to 

infer that they represent poor management of the estates; 

quite to the contrary, this investigator believes that in 

many cases the cost of maintaining additional accounting 

records would be greater ttian the return from having such 

records available.^ It was, however, confirmed that there 

was li-ETTe hope of obtaining reliable time-series data for 

the estates in general due to the paucity of written 

records.

Much of the questioning had to be oblique. It was 

seen that a certain amount of detective work would be

necessary, and that opportunity cost estimates could only 

be developed through discussion with Headmen, Nyaparas,

^There are, however, good grounds for saying that 
better and more detailed production and input data would 
have been of significant help to almost eve:^ estate 
;visited during the survey. In this connection the inves
tigator suggested to several people the possibili-ty of 
developing some standard cost ratios—along the line of 
the Robert Morris Associates ratios used for credit analy
sis by bank loan officers in the United States—which 
could be a guide to the average estate managers, and a 
bench-mark for uncovering any wide divergencies from the 
norm by a particular estate. This suggestion will be 
taken further•in a later.study.

I



■ 186

axid the laborers themselves. Fiirthermore, it was found 

that early drafts of the questionnaire, which required at 

least thirty-two punch cards per estate for the data, 

would have taken an inordinate amount of time to complete 

even if the data and information had been available.

Even with several visits, spaced over a pera^^^ of 

time, it was found that there was a limit to whdt crald 

reasonably be asked of an estate manager or owner. In 

several cases the investigator stayed for two or more days 

at an estate, with hospitable people and old friends, and 

was given an unlimited amount of time to ask questions. 

Even trader these circumstances it was found that there 

were diminishing rettirns to lengthy questioning. There

fore, it was decided that the questionnaire would have to 

be much shorter, and that some of the information would 

have to be compiled by the investigator immediately after 

leaving the estate, on the basis of notes and 

observations.

All this made for considerable revision of the

original questionnaire. Gradually, and through a series

4This would be the case where it was necessary to 
find out the opportunity cost of free housing, food allow
ances, and plots of land given to the labor for their use, 
as well as information on the going wage in non-coffee 
occupations in the same anea. The fact that the investi
gator speaks fluent KiSwahili, as well as a smattering of 
severe-mother local languages, was of invaluable help here. 
In fact, it would have been impossible to obtain much of 
the required information without deep local knowledge and 

Iqlcalat least one language.
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of stages which required testing anew every time, the 

final questionnaire was decided upon as the best that 

could he obtained under the circumstances. Wherever pos

sible, the questions were still geared to, and coded for, 

data cards. However, much of the information came as a

response to open-ended questions, and from the notes made

This meart that'-it was necessary toby the investigator, 

assemble the data and information from the questionnaires

onto s-ummary sheets before considering how best to analyze 

The actual process of summarization required 

considerable interpretation and modification of data in 

the light of the notes and reports in respect of each 

estate, but the outcome represents the best and most 

thorough oppor-fcuni-ty cost estimate that can be made at 

this stage.

the results.

It was also decided that the information on alter

native crops which would be used as the basis for other 

opportimity costs would be recorded on a separate ques-

This was done because most of the alter

native crop cost information was obtained in Nairobi, at 

the various research centers, and at the various crop

tionnaire sheet.

♦*-

1
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development authorities.^

The final part of the questionnaire consisted of an 

evaluation of the level of managerial input at the

This was discussed with mauy people in Kenya as 

an alternative to accepting otherwise unexplained differ-.

estate.
'

ences in output from similar estates as being due to some-

It was hoped that a deepthing called "management." 

knowledge of local circumstances, coupled to a degree of

absenceobjectivity resulting from almost seven years 

from Kenya, and the skill that teaching brings in obtain- '

ing uniformity in grading, could be brought together to 

examine the salient features of managerial skill in the

On this basis the manage-estates' production of coffee, 

ment index was finally developed.

^The information on alternative crops was collected 
by several people who assisted the investigator. It was 
necessary in this respect to go to many offices in and 
around Nairobi, and to collect information from many com
mercial soiarces. Few of the estates had more than a vague 
idea of the range of alternatives open to them, and even 
fewer any idea of the costs and returns from those alter
native crops. In exception to this rule were the few 
estates which were in the process of actually developing a 
new crop, or putting in a new crop to replace some of 
their coffee. 'Otherwise there were only rumors.

1
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The Initial Letter of Introduction

Nairobi 

April 1967

Dear Sir,

The Kenya coffee industry is faced with the problem 
of falling world prices due to the production of more cof
fee in general than consumers will buy at the price which 
the International Coffee Oganisation attempts to maintain. 
For those countries who rely on coffee to earn a large part 
of their foreign currency, declining coffee prices without 
proportionately greater sales will jnean less ability to 
import the foreign technology and equipment needed for 
economic development. Because of this, the World Bank 
(lEBD), the U.N. Food and Agriculture Organisation (FAO), 
and the International Coffee Organisation (ICO) are conduc
ting a special study of the world coffee economy and they 
have selected Kenya as one of ten producing countries to 
be intensively examined.

The objectives of the lEBD/FAO/ICO study are to dis
cover some means of bringing the supply of coffee produced 
into balance with the demand for coffee at the chosen price 
levels. This could perhaps be done by providing some coffee 
producers with a more attractive alternative employment for 
their capital and talents so that output in general may 
decline._ In order to find the point at which possible 
alternatives become more attractive than coffee production, 
it is necessary to discover the economic cost of coffee 
production on various sizes of estate and farm imder 
various methods of cultivation and production in various 
locations.

With the cooperation of the Ministry of Agriculture, 
the Coffee Board of Kenya, the Kenya Coffee Growers 
Association, the Kenya Planters Co-operative Union Ltd., 
and the Coffee Development Authority, I am undertaking an 

- economic study of the Kenya coffee industry. In drawing a 
sample from the current Coffee Register I drew your 
estate's name and I would like to call on you at the 
estate during the next three months to ask for your help 
and the benefit of your experience in building up a 
detailed picture of coffee estate operations in Kenya.
Whom should I now contact for an appointment?

1
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You may have already been contacted in this con
nection by Mr. J. A. H. Wallis, the Senior Coffee 
Development Officer. I am working in complete concert 
with him and all my findings are available to him as well 
as being complementary to the IBBD/PAO/ICO study I 
mentioned earlier.

I look forward veiy much to meeting you and 
explaining the project in greater detail.

Sincerely yours,

Alan R. Waters

1
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The Q.uestionnaire

This is a list:mg of the questions asked, 

acual format was somewhat different and 'included coding

The

for computer punch cards

What would he the first 
reaction to a price fall 
to 1.220/ton:

Price fall to L200/ton:
Price fall to iil50/ton:
Price fall to LlOO/ton:
Is the Estate being very 
heavily cropped:

Is the Estate undergoing 
rehabilitation:

How many yeeirs to full 
rehabilitation:

Last yeax's crop was what % 
of full production:

Number of Tractors:
Estimated Opportunity Cost:
Number of Harrows:
Estimated Opport-unity Cost:
Are there signs of negative 
maintenance:

Number of Trucks Used for 
Coffee Production:

Estimated Opportunity Cost:
Number of Other Vehicles used 

for Coffee Production:
Estimated Opportunity Cost:„
Number of Fully Bearing Cof

fee Trees on the Estate:
Number of Non-bearing Coffee 

Trees:

Niomber of Trees Partially 
Bearing:

Sample No.:

Date:

Estate Name:

Manager:

Location:

Address:

Altitudes:

Acreage:

Soil Type:
Average Tree Age:
Pruning Method:
H/0 Location:
H/0 Address:
Managerial Autonomy:
Average Hoiirs in a Day's 

work for Casual Labor:
Average Hours in a Day's 
work for Permanent Labor:

Permanent Labor Living 
on the Farm:

Tractor Drivers:
Clerks: •

Other Skilled Workers:
Acres of Land Under Coffee:
Acres of Land Under Mulch:”'
Land under Timber:
Land under Other Crops:
Would Estate Expand Coffee 

acreage-if allowed:
What would be first

reaction to a price rise:
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Does the Estate use a Firm 
of Accountants:

Name and Address of 
Accountants:

Estimated local Sale Price 
of an Acre of Coffee Land 
without Coffee on it:

Estimated Sale Price of an 
Acre of Land with Coffee 
on it:

Manager's Estimate of the 
Cash Value of a Mature 
Coffee Tree:

Estimated Yield from an 
Average Mature Tree in 
One Season on this Estate

Number of Acres of Unusable 
Land (Roads, Buildings, 
Rocky Slopes, etc):

Estimated Sale Value of 
Irrigation Equipment:

Estimated Opportunity Cost 
of Irrigation Equipment:

Estimated Sale Value of 
Security Lights and 
Other Electrical Equipment:

Estimated Opportunity Cost 
of Security Lights and 
Electrical Equipment:

Estimated Sale Value of 
Coffee Factory and Drying 
Equipment:

Ntimber of Draft Animals:
Imputed Rental Value of 
Supervisory Housing:

Estimated Opportunity Cost 
of Supervisory Housing:

Niimber of Labor Housing 
Worker Units:

Imputed•Rental Value per 
Worker/Unit:

Estimated 
of Labor

Type of Labor Housing:
Estimated Sale Value of ■
Stores and. Other Buildings:

Estimated Opportunity Cost of 
Stores and Other Buildings:

Type and Number of Stores 
and Other Buildings:

Number of Trailers and Carts:
Estimated Opportunity Cost 

of Trailers and Carts:
Estimated Opportunity Cost 

of Minor Tools and Equip
ment (Spades, Debbis, 
Sheaxs, etc.):

Taxes and Duties Paid on Land 
and Buildings during the 
1965/66 Year:

Is Free Fuel provided for 
Laborers:

Is Free Food Provided for 
Laborers:

Estimated Annual Value of 
Free Fuel to Laborers:

Estimated Annual Value of 
Free Food to Laborers:

Are Bills Paid on the Farm:
Are Bills Certified and 

Sent to Accountants:
Is Contract Transport Used 
for Taking Parchment to 
Nairobi:

Transport rate per Bag:
Is Transport Provided for 
the Pickers:

Estimated Cost of Transport
ing Pickers:

Estimated Cost of Maintenance 
on Fixed Assets 1965/66;

Estimated Average Working 
Capital 1965/66:

Estimated Opportunity Cost of 
above Working Capital:

s' '

Opjjjortunity
Housing:

Cost
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Estimated Machanic/Days on 
Equipment Maintenance 
1965/66

Estimated Opportunity Cost 
of Plots Allocated to . 
Labor:

Average Daily Unskilled Wage 
in the Area - men:

Average Daily Unskilled Wage 
in'the Area - women:

How long under Existing 
Ownership:

How Long imder Existing 
Management:

LABOR lEPUT SUMMARY, 1965/66

Month Wage Bill ' Days Worked Main TasksMean Wage

Oct.

Nov.

Dec.

Jan.

Feh.

VMar.

Apr.

May

June

July

Aug.

1Sept.
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Total man days worked in 1965/66 (coffee): 
Total wage bill for 1965/66:

Estimated breakdown of 1965/66 labor
input by tasks

Couching and weeding:
Pruning:

Mulch production and spreading:
Fertilizing:

Spraying:

Factory operations:
Transport:

Maintenance:

Picking and collection:
Next most profitable crop to coffee for this estate: 
Estimated yield per acre from this crop:
Manager's estimate of present yields per acre from coffee:
Total acres that could be used for new crop:
Could coffee be interplanted with the new crop:
Number of years to full production on the new crop:
Estimated total cost of the change over to the-new crop 

at the point where it comes into full production:
Estimated cost of uprooting and clearing an acre of 
coffee:

Distance.of estate from delivery point for new crop:
Has the estate had C.B.D. in 1965/66:
By what % did C.B.D. reduce the 1965/66 crop:

Notes on management and general condition
of the Estate

Total crop 1965/66:
Per cent in top 4 grades:
Cost of electricity used 1965/66: 
Cost of wood fuel used: 

petrolTj
Cost of other fuels used:

oils, and diesel used in 1965/66:Cost of



195

Cost of sprays used 1965/66:
Type and quantity for sprays used:

Cost of fertilizer used 1965/66:
Type and quantity of fertilizers used:
Estimated opportunity cost of fertilizers:
Estimated opportunity cost of drying materials ■ 
used up in 1965/66:

Estimated opportunity cost of any other materials ' 
used in 1965/66:

Cost of seedlings "bought in 1965/66:
Fumher of seedlings:

Comments on expansion

Land clearing:
Preparation and holiag:
Nursery operations:

Irrigation extensions:
General development activities:
Land availability:

If the prices of these inputs change by the indicated’ 
percentages, and all else remains constant, what would 
the estate do:
(+25%, +50%, and +75%)
Labor:

Land:

Fuels:

Fertilizers 
and sprays:

■ Other inputs:

At this point there followed a page for a general 
description of the estate and notes about aixj particular 
modifying circumstances.

(-25%, -50%, and -75%)
Labor:

Land:

Fuels:

Fertilizers
and spray^^^^;^^''’^

Other inputs:

1
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Management

Overall condition of the coffee: 125^56 789 10

Condition and operation of the 
factory: 125456789 10

General level of maintenance on 
the fixed assets: 125456789 10

Record keeping: 12545678 9 10

Reaction, and awareness of, 
coffee diseases: 12545678"9 10 .

Optimum land usage: 125456789 10

Labor relations: 125456789 10

Planning: 1254567 8 9 10

Cost awareness: 125456789 10

Innovation: 125456789 10

Total:

Comments on management:

1
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Questionnaire Codes

(Yes = 0, No = 1)

Pruning method:

■0-Single stem 
1 Multiple stem

Strata:

Location:

0 (Upper Kiamhu 
(Kiamhu

1 Thika
2 Ruiru
3 Mituhiri
4 Makuyu
5 Donyo Sahuk
6 Nyeri
7 Kahete
8 Limuru
9 Machakos
10 Trans Nzoia
11 Songhor
12 Sotik
13 Rift Valley
14 Turho/Kipkarren
15 Nandi ' '
16 Koru
17 Fort Ternan
18 Lumbwa
19 Kaimosi

0 20 acres and below
1 21-100 acres'
2 101-180 acres
3 181-260 acres
4 261 acres and above

Possible alternative use:

0 Tea production
1 Sisal
2 Maize
3 Pyrethrum
4 Livestock

<1^

Tree age:

First digit is the percen
tage and the second the age:

20

Tasks:
% Age

0 Picking
1 Weeding
2 Couching
3 Factory
4 Mulching
5 Spraying
6 Pruning
7 Fertilizing
8 Infilling 

■3 Maintenance
10 Administration
11 Supervision

Soil type:

0 Volcanic.
1 Non-volcanic

00 0 1- 5 
6-10 

11-20 
21-30 
31-40 
41-50

11 20
22 40
33 60
44 80
55 100

Managerial autonomy:

0. Complete
1 Major production decisions
2 Technical
3 Supervisory

Labor:

1 Casual
2 Perman'ent
5 Skilled supervisory 

Admin, managerial
1
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Degree of motility:

0 Readily Movable
1 Can be moved intact 
with time and effort

2 Immovable in its 
present form

Degree of Specialization:

0 Of wide use in other 
occupations

1 Usable in other 
forms of agriculture

2 Useful only for coffee 
production

Location of Head Office:

0 On farm
2 On Neighboring farm
3 In Nairobi
4 In local town

Equipment:

0 Heavy, land clearing, etc. 
O'General farm

9
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Cost Characteristics

Trees = number of coffee trees on the estate.

= index of managerial efficiency. 
See:

Mgt.
text, chapter III.

, Days . = total number of days labor worked on 
coffee during the year.

= total output in long tons of clean 
coffee.

Output

Per cent in 
top 4 grades = the percentage of the estate's total 

crop which fell in the top 4 grades.

= next most profitable occupation to 
coffee;
Food crop (or mixed farming) = 0 
Livestock 
Horticultural crop 
Other commercial crop 
Hon-agricultural use

= L per ton at which production of 
coffee would cease.

Alternative

= 1
= 2
= 5
= 4

Cut-off

Degree of M/F = degree of mixed farming:
Coffee only 
Coffee predominates 
Balanced activity 
Other activity predominates

= average yield per tree in pounds of 
clean coffee.

= 0
= 1
= 2
= 5

Yield/Tree

Alt. = Altitude in feet above sea level.

Per cent Loss 
CBD = estimated reduction in the crop due 

to the incidence of coffee berry 
disease on the estate.

Per cent 
Crop = this year's output as a percentage 

of the estimated average for the 
estate.

Status = the general condition of the estate: 
Fair = 0, Poor = 1, Good = 2.r
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I

ESTATE COFFEE PHODOCEES 
COST CHABACTEBISTICS

64Item No, 1 2 3 5

9540 10760 12500 11250 12500 14300Trees

Mgt. 50 29 59 32 53 35

4102 1693 5557 3092 6622Days 5190

4.00 2,20 7.00 5.20 4.008.50Output

% In top 
4 grades 8070 90 01 100 01

Alternative 4 41 1 1 3

150 200Cut-off 100 150 50 50

Degree 
of M/F 0 3 3 3 0 3

Yield/tree 2.00 0.98 1.36 2.50 0.631.11

5600 6200 6400 7000 6100Alt. 5000

% Loss
60CBD 50 01 3 01 20

^ Crop 94 40 10650 100 100

0Status 1 0 1 2 1

1

r
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8Item No, 9 10 11 127

1677015700 16800 16200 16111 15500Trees

36 55Mgt, 33 53 3722

48595490 1594 1760 4309 2110Days

3.00 6.50 6.003.00 4.75 1.25Output

% in top 
4 grades 100 87 6574 0101

1 0Alternative 1 0 23

Cut-off 100 220 150 220 150 200

Degree 
of M/P 3 - 3 3 3 3 2

lield/tree 0.41 1.30 2.42 0.90 0.83 0.65

6500 6300 6300 6500 5600 6450Alt.

% Loss
4540 5 5 01 01CBD

% Crop 67 50 40 100 42 25

1 0 1 0 1 1Status

1-^
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14 16Item No. 13 1815 17
P

17500 23600 17600 20250 60000Trees 27000

43 41 41Mgt. 5471 33

4203 3772 2078 2490 9172Days 9776

Output 1.50 5.50 3.00 5.00 23.00 11.00

% In top 
4 grades 85 80 6001 01 100

Alternative 1 0 1 1 0 2

Cut-off 100 150 100 220 75 200

Degree 
of M/P 3 1 3 3 2 3

Yield/tree 0.67 0.66 1.96 0.62 1.30 1.10

6200 7000Alt. 7200 6800 6000 6400

% Loss
CBD 01 5 01 10 01 30

^ Crop 27 80 8020 71 130

Status 1 1 0 0 0 0
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2'3 24Item No. 19 20 21 22

27000 27000 26800 33000 40000 33^80Trees

47 . 42 40Mgt. 37 50 50

379625709 6902 21330 8233Days 9009

26.00 9.25Output 27.00 10.00 7.50 12.50

% In top 
4 grades 40 94100 100 01 100

4Alternative 2 1 • 1 3 3

Cut-off 100 150 150 100 75 100

Degree 
of M/F 1 3 0 3 3 3

Yield/tree 2.49 2.402.12 0.80 1.70 1.12

5600 5300 5600 5300 6300 6500Alt.,,

% Loss
CBD 2 2 10 01 20 01

% Crop 40 44110 93 75 50

Status 0 0 1 1 1 1

1
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26Item No. 28 , 2925 27 30

25600 32000 45600 58000 44280 54720Trees

47 53 45 65Mgt. 33 55

9529 5074 4266 20172 9194 5796Days

5.00 16.65 10.00 13.00 35.00 8.50Output

% in top 
4 grades 6501 100 8190 90

Alternative 0 1 0 3 2 0

Cut-off 200 100 150 150 100 75

Degree 
of M/P 1 3 3 1 0 1

Yield/tree 0.48 1.40 1.50 2.00 1.70 2.00

6700 7250 6500 7000 5500 4200Alt.

% Loss
40CBD 145 15 01 01

^ Crop 8020 82 1853 35

Status 1 0 1 0 2 0

1



205

Item No. 31 34 3532 33 36

54000 67000 55000 68250 75000 62100 'Trees

44Mgt. 59 50 49 66 4l

26935 15301 34325 21519 16670 19512Days

Output 57.00 50,00 10.00 30.00 55.00 30.00

% In top 
4 grades 8050 8090 40 01

Alternative 1 0 1 0 40

Cut-off 100 150 150 100 150 150

Degree 
of M/P 1 0 1 2 0 0

Yield/tree 1.04 1.90 2.62 1.262.00 3.50

Alt. 4448 5800 5600 6200 56005500

Loss
CBD 32 70 4001 2 01

% Crop 226 36 17 96100 85

Status 1 2 1 2 2 0

1
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Item No, 37 38 39 40 41 42

Trees 70000 70000 111900 70200 93160 76680

Mgt. 4851 66 6771 62

28666 15913 47123 17562 38467Days • 38983

Output 45.00 16.00 95.00 110.00 127.00 65.90

% in top 
4 grades 80 85 97 50 91 89

Alternative 0 2 2 0 0 0

Cut-off 150 100 150 100 150 100

Degree 
of H/F 0 0 0 0 0 1

Yield/tree 1.95 1.83 3.50 2.56 3.10 1.95

5600 6600 6100 4900Alt. 6500 5800

% Loss
CBD 4 01 10 01 362

% Crop 53 25 100 138 170 58

A

2Status 2 0 2 2 2

1
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43 44Item No. 45 46 47 48

76000 81000Trees 78000 82620 69920 98367

71 43Mgt. 62 69 47 62

44844 19432Days 38609 48417 29463 54344

74.00 30.00Output 69.00 97.00 10.00 86.00

% In top 
4 grades 01 15 100 70 33 29

Alternative 0 2 0 1 1 2

Cut-off 150 150 100 .100 100 100

Degree 
of M/P 0 0 0 0 3 0

Yield/tree 1.44 0.71 2.70 2.25 1.20 2.30

Alt. 5100 4400 4200 5600 5800 5500

% Loss
CBD 35 40 401 01 15

^ Crop 148 120 70 no 27 86

Status 2 1 2 2 1 2

1
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49 50 54Item Noo 51 52 53

97664 126600 131204 173250 140400 162000Trees

62 46 45 34 60 46Mgt.

43481 45727 35536 26128 73400 56727Days

76.00 100,00 12.00 32.00 77.00Output 175.00

% In top 
4 grades 6 8590 8001 25

Alternative 3 1 2 0 0 1

Cut-off 150 150 100 . 250 100 150

Degree 
of M/F 0 0 0 3 2 2

Yield/tree 1.76 1.92 2.05 2.40 1.62 2.10

5100 4600 6500 3500Alt. 5000 6300

% Loss 
CBD 6020 01 01 5 10

% Crop 85 8093 10 59 112

Status 2 0 1 1 2 2

1
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6o56 57 58 59Item No. 55

148280 199402 192000 218520 417200 50242?Trees

65 54 60 61Mgt. 51 72

26801 40813 53980 85158 179986 116202Days

126.00 208.00 65.00 128.40 231.00 352.00Output

% in top 
4 grades 60 40 4692 90 50

Alternative 0 2 2 1 1 0

Cut-off 100 150 200 100 150 100

Degree 
of M/F 2 0 0 0 3 0

Yield/tree 1.90 2.24 1.671.33 1.99 1.53

6500 5600 5500 5400Alt. 5000 5300

y^.Loss
24 4CBD 20 5 12 21

% Crop 66 8190 112 30 91

' Status 2 2 2 2 2 2

9.
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Alternative Crops to Coffee

1. Crop:

2. Minimvun comniercial acreage:

3. Rainfall range:

4. Altitude range:

5. Will this crop grow in the same soils as coffee:

6. Are planting materials or stock animals available 
in quantity:

7. Estimated cost of clearing an acre of coffee, putt:mg 
it into the new crop, and bringing it into production:

8. Delive3?y points for the new crop (places where the
producer will be paid to deliver):

9. Estimated transport cost per xmit/mile:

10. Estimated physical yield per acre:

11. Estimated gross yield in i/acre:

12. Estimated total production cost' per acre when in 
production:

15. Present price per unit:

14. Estimated average annual labor requirement:

■ 15. Estimated working capital requirement per acre:

16. Are any special labor skills required:

17. Can overhead irrigation systems be used:

18. Can coffee stores be used:

19. Length of time between planting and full production:

20. Is an expansion of supply likely to cause a fall in 
the price to the producer:

1
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These were the hasic crop types considered as

alternatives to coffee on the estates. There were other

minor crops which had particular merit in a few locations— 

such as unusual types of flowers—hut these were not 

siguifleant.

The estimated net revenue to he derived from the

various crops differed, for any particular crop, from 

estate to estate. These differences were caused hy such 

factors as: location with respect to market or source of 

special inputs, the availahility of certain needed skills, 

climate and soil conditions, and others.

Apples 

Bananas

Market gardening Other tree crops

Other livestockOnions

Beef cattle Peaches Other fruits

Castor seeds Pears Other cereals

Chili Potatoes

Citrus Pineapples 

Soya heansCoriander

(Note: these were
also coded.)

Dairy cattle Strawberries

Dill Sunflower seeds

Garlic Tea

GeraniTim Tomatoes

Grapes

Lentils

Wheat

Yoimgherries

Lima heans

Macadamia nuts 1
A
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THE ESTATESI BASIC SURVEY DATA SUMMARY

Average Cost 
of Production 
Per Shilling

Total Revenue 
from

Altitude
Index of

Item Sale of Coffee Managerial, Estate, 
(Shillings) Efficiency*' in Peet'^

of
of

No. Total Revenue

II85600

543400

1073260

793800

725170

300960

432600

57350

121980

525300

153500

958903

287000

282700

22496

1944320

447314
159840

125034

461760

437460

269840

858OO

494760

I836O

449620

168014

79680

46335)

62000'

6639 6100

4900

5600

6500

6500

4400

5800

5300

6500

4600

6500

6300

5800

5500

6200

5300

5100

5600

6000

5100

4200

5600

7000

5600

6300

5500

6200

0.2505

0.4428

0.4438

0.4775
0.5105
0.5478

0.5597
0.5660

0.6027

0.6455

0.6504

0.6631

0.7076

0.7555

0.7764

0.8141

0.8604

0.8684

0.8909

0,8928

0.9060

0.9407
1,0502

1.0715
1.1186

1.1486

1.1715
1.1724

1.1990

1.2068

40 71
56 54
55 65
41 67

31 44

42 62

20 42

27 53

50 46

24 50

54 46

32 59

35 66

2 29
60 72

49 62

21 37

17 41

43 71
45 62

37 51
28 45
46 69

9 22
48 62

.34 49
26 47 7300

23 40 6300

18 54 6400
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Average Cost
Altitude of Production 

Per Shilling
Total Hevenue 

from Index of
Item Sale of Coffee Managerial-. Estate^ 
No. (Shillings) Efficiency-^ In Peet^

of
of

Total Revenue

16 6800

5600

7000

6300

5600

5000

4400

7000

5400

5500

6100

5000

6500

5600

5300

5500

6600

6400

6500

6500

3500

7200

5000

4200

6700

5800

5600

5600

6200

6500

25700

29400

30656

26600

196000

1158607
160140

33 1.2170

1.2252

1.2323

1.2410

1.2715
1.2716 

1.2933 
1.3394 

1.3570 
1.3970 
1.4145 
1.4322 
1.4837 

1.5032 
1.5878 
1.7445 

1.8635 
2.0035
2.0387

2.0864

2.1620

2.5670

2.8106

2.9445
3.0722

3.1005

3.2396

3.4521

5.6839

7.8719

11 37
4 32
8 53

36 41

59 61

44 43
14 4132010

594888

361679

21917
345200

13800

136160

43930

202930

86700

25534

18658

68160

147200

16980

33503
51170

20965

45800

21549
62800

58 60

57 51
6 35

53 60

7 33

19 47
22 50

29 65

38 48

3 59

10 36

51 45
52 34

15 71
5 53

30 55

25 33

47 47
1 50

33 50
6600. 13 43

12 5832 55

1
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ESTATE PRODUCTION COSTS 
(Kenya Shillings)

Item No, Lana Labor Buildings Equipment

1 18400

1000

9800

2900

17460

4400

3920

4320

5000

1680

2000

5160

4200

2400

2800

2800

6400

8000

21600

5520

6800

520"0

6000

4200

7500

3600

6200

10600

19200

12800

10800

19400

30000

3200

4500

5000

13200

3900

2160

45000

3000

9000

12400

315000

8750

6000

3300

2250

2500

27000

80000

5000

28000

12000

2955
15500

6000

9000

4655

2700

90250

32800

loaoo
41400

15300

2803

10942

6594

26029

22063

18464

3700

5000

2580

3110

20604

3500

2080

3900

2890

8445

2802

3500

6700

7940

18922

8580

19240

12400

22000

10000

18040

6300

11680

8010

11600

12360

1880

10220

11440

13100

8300

39180

2

3

4

5

6

7

8 5680

9 5874

10 7708

7920

17500

13048

12072

6155
10358

27634

23456

95380

11

12

13
14

15
16

17

18

19
20 8680

65172

22421

16415

23559
20497

16236

15604

76800

104132

83374

86909

61756

21

22

23
24

25

26

27

28

29
30

31
32
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laborItem No. Land Buildings Equipment

160000 
46000 

37900

21750 
23200 
56000 
76000 
49500 

10950 
17040

16400 165619

65525 
150831 
152581 
86544 

105000 224227
44800 261646

64500 I8II3I

62500 156156

55000 86759
78000 
42000 
87500 

130750
429000

300000 
536000 
593470

33 54004

71288
60342

97280

110453
48966

61832

71701
101800

8000 
18400

13400 
49000 
24000 

9500 
19200 
9000 
6600

91094 ' 20000

11940

22000

29900
6800

32000
6432

31600

22880
36578

34900

48000

22600

54400

68900

31220

35100

57800

33820

34500

53090

88300

28190

37909
101360

186628

128094

175200
338147

34

35
36

37
38

39
40

41

42

43 22000
8600

6400

24200

5400

9000

33200

8600

19000
6600

19000
25045

9120
40440

„25900

31000
87900

99999

44 37500

75000
32400

27600

45
46

47
48

49
50

51
52

53 23914

286929

105730

32555
170240

291327
578985

568608

54
55
56

57

. 58

59
60

1
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ESTATE PRODUCTION COSTS 
(Kenya Shillings)

Working
CapitalItem Noo Trees MaterialsManagement

4030

2200

2472

2100

2484

2800

i960

4476

1966

9999

4601

14720

28400

24400

36400

30000

45000

19600

65000

22000

12900

56500

20100

12000

24400

70000

16400

50500

168200

14700

10540

25000

50000

74250

41667

112000

85500

91000

168000

170500

12400

8400

27800

10600

12960

14400

18600

70400

34000

59520

48360

141800

60700

13700

37140

88500

62000

16440

111844

1 11200

10000

11200

16800

4800

10200

14400

9830

19200

12600

14400

7200

7200

16200

13600

8800

9600

19000

12000

11200

19200

24240

16000

14400

2400

23040

15200

24800

37000

3000

2

3

4

5

6

7

8

9

10

11

4256

1620

12

13
14 3120

3304

1118

6151
4260

5640

15
16

17
18 139900

33120

71700

36280

193000

97180

58176

69858

58100

176520

343820

423550

19
629620

21 1379
786422

324023

24 3559

398825
26 7680

874127

968328

29 9999

267130
31

73401-400 562 1827
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Working
Management CapitalItem Nog Trees Materials

43832 13640

6500

10400

11800

9800

3700

2520

4400

6160

4200

5300

5040

10240

6160

25700

11000

8000

88200

2450

16600

8900

12500

14000

12300

6320

9000

108200

30500

2831

208 4800
88033 1120 .vS-

3230

2029

7924
34 640 7049

5180

3350

3520

3060

1120

4820

35 229
36 628 700
37 537 1200

160038 324

39 385 800
40 30 1440

4600

1340

4640

41 1340 7500
42 261 4260

7477
10800

2940

4048

4200

36200

43 944

44 563 3800

45 567 4800
46 1200 9670

47 432 6400
48 2700 1300

2400

4000

6400

3600

8830

11200

6400

5200

4800

16000

14400

8000

49 432-- 960
50 2144 22000

9300

5960

17020

13400

9720

9400

15800

53280

13000

12600

51 729

52 1120

401853

54 512

55 1152
56 912

464057

58 8856

59 1533
60 432

I
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if*V

APPENDIX 5

THE SKALLHOLDER SAEELE SUEVEI-

The Development of the Q:uestioimaire

The smallholder sample survey questiormaire was 

developed in a manner similar to the estate questioamaire. 

However, much of the information that could he elicited 

from the man^igers of the' estates was not available at the 

smallholdings, and had to be obtained by other means. This 

involved a considerable amount of cross-referencing and 

questioning of alternative sources in the area of each 

smallholding surveyed.

The questions were initially assembled in Nairobi 

and discussed with various people in the Institute for 

Development Studies, the Ministry of Economic Planning 

and Development and the Coffee Research Foundation.^ 

Enumerators were then hired in Meru, and early drafts of 

the questionnaire tested on smallholdings which had not 

fallen within the selected sample. It was found that the 

early drafts of the questionnaire were much too inclusive 

a^ asked for information which could not

J. A. N. Wallis were piarticu-
larly helpful pi this respect.
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possibly be obtained.

After considerable trial and error testing the 

questions included in this appendix were arrived at as 

being the best means of deriving the information 

required. However, a considerable amount of additional 

information was obtained as part of the investigators 

intended purpose of immersing himself in the project anO. 

developing a "feel" for this area being studied.

(■

1
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The Questionnaire

The format of the questiormaire has been abbrevi

ated and the coding numbers removed for ease of

presentation here.

Sample farm number: •

Enumerator number (see code):
Dates of visits (month, day):
Operator's name:

Location (see code):
Number of years growing 
coffee:

Estimated rainfall in inches 
per year:

Estimated altitude X 100 ft.:
Cooperative society (see code):
Services not provided by the 

society (see code):
Has he had CBD:
Thinks it will come to his 

area:

Knows local A.A.I. or A.I.:
Months since last visit, 0=never:
Visits useful:
Any other source of income 

(write in what) non-farm:
Would he like to sell more 

coffee:

How much more would he like to 
produce for sale (in lbs.):

Why wouldn't he produce more 
than that (see code):

Does he buy any food that he 
could produce on his farm:

The total quantity of coffee 
he sold in 1965/66 
in lbs. X 1000:

Total amount received 
from the society for 
that coffee- (in 
Shs. X 100):

Average price in cents 
per lb.:

Does he expect prices 
next season to be:
1. higher; 2. lower;
■3. same:

If the price fell to
_ _ _ _cents per lb. ,•
would he: 1. Try to 
produce more coffee & 
maintain his income?
2. Consider growing 
something else?
5. Just keep on as at 
present:

For how long (months) 
would he continue to 
do this:

If the price fell to 
cents per lb., 

would he: 1. Try to 
produce more coffee 
and maintain his 
income? 2. Consider 
growing something else? 
5. Just keep on as at 
present:

For how long (months) 
would he continue to 
do this:

If the price fell to
_ _ _ ^cents per lb.,
would he: 1. Try to 
produce more coffee 
and maintain his in
come? 2. Consider grow
ing something else?1
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If the price he gets for his 
coffee is the same in 
1966/67 as it was in 
1965/66, will the farmer 
alter level of activity- 
in respect of:
Weeding:

Spraying:

Mulching:

Fertiliziag:

Continue as now:
Increase activity:
Decrease activity:
Cease activity:

If the 1966/67 coffee price 
the -farmer gets is the 
same as his 1965/66 price, 
will he alter his level 
of activity in respect of:
Pruning:

Harvesting:

Production in 
general:

Continue as now:
Increase activity:
Decrease activity:
Cease activity:

In respect of the 1965/66 
crop:

Average price received ia 
cents per Ih.:
Top 4 grades _ _ _ _ _
Lower grades _______

Total quantity sold in'" 
Ihs. X 100:

D-uring the 1966/67 season 
will the farmer use:
More labor:
Less labor:
^ame labor as last year:

5. Just keep on as at 
present:

For how long (months) would 
he continue to do -this:

If he would not reduce his 
acreage under coffee as 
prices fell, would he:
Weed less often:
Cut. down on use of hired 
labor:

Cease using hired labor:
Cease hiring equipment:
Reduce use of mulch:
Reduce spraying:
Cease spraying:
Reduce manuring:
Cease manuring:
Interplant his coffee 
with something else:

Cease pruning:
Leave the farm and seek 

employment elsewhere:
Alter his harvesting 

methods:

How would he alter them 
(see code):

What would he consider grow
ing instead of coffee 
(see code):

How much coffee did he sell 
in the 1964/65 season, in 
lbs. X 100:

What were his total receipts 
for coffee in the 1964/65 
season, in Shs. x 100:

What was the average price he 
received for his coffee in 
the 1964/65 season, in cts. 
per lb.:

1
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Farmer's family size
(Those living with him on 
the farm):

Adults:
Children:
Infants:

Is hired labor used on 
coffee: Yes, No:

For what tasks is labor 
used (see code):

How many permanent hired 
labor:

How many of the family 
work off the farm:
Adults:
Children:

Do children who are away 
from farm at school work 
on coffee during 
vacations:

How many man/days are they 
available:

Why does he not acquire more 
coffee land (see code):

Why does he not buy another 
coffee farm (see code):

Other cash crops on the 
farm:

Type Estimated value of 
sales in last 12 
months in Shs.

Other crops on the farm:
Type Estimated present 

local price (state 
units)

Other crops in general area:
Head of livestock on the 

farm:

Cattle (grade, native): 
Sheep:
Goats:
Pigs:
Chickens:
Other:

Estimated present local price 
of livestock in Shs.
Cattle (grade, native): 
Sheep:
Goats:
Pigs:
Chickens:
Other:

How many miles is the_ farm 
from the coffee delivery 
point:

How is coffee delivered 
(see code):

Does the farmer buy mulch:
What did he pay for mulch 

during the 1965/66 season 
in Shs. X 10:

Does the farmer produce mulch 
on his farm:

What kind of mulch (see code):
Does the farmer believe the 

land under mulch could be 
used for anything else:

What else could he grow on 
land now under mulch (see 
code):

Is manure produced on the 
farm:

What does manure cost in the 
area (Shs. per ton):

How much did the farmer pay 
for manure in 1965/66 
Shs. X 10):

What kind of manixre did he 
use (see code):

What kind of sprays were used 
in 1965/66 (see code):

How much spray was used in 
1965/66 (in lbs.)

How much spray was used in 
pints of liquid):

Who owned the pinming shears:
Who owned the sprayer used:9
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Who ovmed any other equip
ment that was used on 
coffee iji. 1965/66:

What payment was made for 
any equipment that was 
used:

Estimated cash, value of 
any payment for equipment:

Number of coffee trees the 
farmer owns:

Approximate spacing (ft. x 
ft.):

Are shade trees used among 
the coffee:

Was mulch used in 1965/66:
Was mulch used in 1964/65:.
What type of mulch was mostly 
used in both these years: 
(see codes):

What is the price of spray 
in the area:

What is the price of f^ftili- 
zer in the area:

When he planted his coffee
Was manure used:
What sized holes were 

prepared: (Were the 
holes 2 X 2 or greater): 

Was initial shade used:
Was mulch used:
Was any watering done:
Were the seedlings good:
Did he use his own seed:

Has he ever used sprays: 
What method of pruning 

is used:
Single stem:
Multiple stem:

•None:

How is weeding done
aieanly and re^larly: 
Casual apd untidy:
Not at all:

Does he think that pests 
or disease have reduced 
his crop in 1965/66:

How many hours work in an 
average day on coffee 
tasks during the dry 
seasons:

How many hours work, in an 
average day on coffee 
tasks in the rainy 
seasons:

Does he put grass cover on 
the benches:

How many seedlings did the 
farmer bxoy in 1965/66:

How much did the farmer 
pay for seedlings during 
the 1965/66 coffee year:

What is the monthly wage 
paid to women for general 
work in the area:

What is the monthly wage 
paid to men for general 
work in the area:

What is the daily wage paid 
to women for general work 
in the area:

What is the daily wage paid 
to men for general work 

Diiring the previous coffee year, in the area:

What is the local price of 
an acre of land that 
could be used for coffee 
in the area (without 
coffee):

During the 1965/66 coffee year
How many lbs. of fertili

zer were used:
What type of fertiliser 
was used: (ASN or CAN)

1964/65

Was fertilizer used:
^ W^
; Has the farmer ever used fertilize^:
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What is the price of an 
acre of land in the area 
with coffee on it;

Does the farmer feel that 
his present cash income 
is sufficient for his 
needs:

Does the farmer have a car 
that is used in connec
tion with his coffee 
business:

Does the farmer have a lorry 
that is used in connection 
with his coffee business:

Does the farmer need to earn 
more money to pay taxes 
and school fees:

Does the farmer feel he needs 
to earn more money to buy 
more manufactured goods:

Man/days worked:
Total:
Hired labor:
Family:

Task:

Land clearing and prep.:
Hole digging and planting:
Harvesting and transport:
Benching and boxing:
Mulch production and spreading
Manuring:
Spraying and pruning:
Weeding:
Shading and care of seedlings 

and nurseries:
Supervision of coffee work, 

and record keeping by the 
farmer himself:

ev

I.
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Questionnaire Codes

Location: Cooperative Society: 

0 Ghogoria0 Mwimbe

1 Muthambi 1 Muthambi

2 Karingani 

. 3 Magumoni

2 Igooi 

5 Mutindwa-

4 liaua 4 Magumoni

5 Kianjuri

6 Nyaki

,7 Mi at bene

5 Njia

6 Ithima

7 Naathu

8 Akacbiu 8 Mirigamieru

9 Mkuene9 Mikinduri

10 -.Kianjai 10 Tigania

11 Akithii 11 Kiriani

12 Mikinduri 12 Hkando

13 Abogeta

14 Kkuene

13 Abogeta

14 Ruiri

15 Igoji

16 Upper Abothuguchi

17 Lower Abothuguchi

18 Utima

15 Chuka

16 Katheri

17 Igembi

18 Ndunguri

19 Mariana

20 Mithinu

19 Nyaki

9
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Entunerator num'ber:Why wouldn't he produce 
more than that:

0 Joseph Mutai
1 Amos M. Samuels
2 Dishon Muhunga 
5 Godfrey.Baariu
4 Other
5 Other
6 Other -

0 Fot enough land
1 Not enough labor
2 Not enough land & labor 
5 No allocation
4 No money
5 Not interested
6 All of these

Why does he not buy"another 
coffee farm:Why wouldn't he produce 

less than that:
0 None for sale locally 
1 Not enough money 

. 2 It would be too much 
trouble

■5 All of these reasons

0 Spare land
1 Spare labor
2 Allocation 
5 Spare money
4 Spare land & labor
5 Coffee more profitable

than anything else
6 All of these

What would he consider grow
ing instead of coffee:

0 Tea
1 Cotton
2 Maize
3 Beans
4 Tobacco
5 Pyre thrum
6 Potatoes
7 Livestock
8 Mixed farming
9 Other

• How would he alter har
vesting methods:

0 Produce buni
1 Pick everything

at one time
2 Pick only when sure

of a market

Services not provided by 
the society:

000 Provide cash advances 
for illness, etc.

001 Act as the growers 
bank

010 Pay school fees 
direct

100 Supply insecticides 
and fertilizers at 
reduced prices

110 Make loans for equip
ment, etc.

Por what tasks is labor used:

0 Picking
1 Weeding
2 Pruning
3 Planting
4 Mulching
5 Manirring
6 Spraying
7 Other

What kind of sprays were used 
in 1965/66:

0 Copper compound
1 Insecticide
2 Both

1
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How is coffee delivered: Note:

1 man/day = 1 woman/day =

2 child/days of work

0 Carried by people
1 Carried by animals
2 Carried in band carts 
5 Carried on bicycles
4 Carried by car or lorry
5 Other

What kind of mulch:

0 Banana leaf
1 Ferns
2 Grass
5 Mixed trash

What else could he grow on 
the land now under mulch:

0 Another food crop
1 A cash crop
2 Both

What kind of manure:

0 Animal
1 Compost
2 Both

Why does he not acquire 
more land:

0 None for sale locally
1 Not enough money
2 It would be too much

trouble
5 All of these reasons 
4 Other

1
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Cost Summary Sheet

Sample No.:

Trees =

Land = trees/537 = acres (A) = Shs.

Land' = Shs.

• Buildings 

Equipment 

Materials

Labor

Total FC = Shs.

Labor days = 

Wage

Transport' 

Chemicals

: Labor cost = Shs.
= Shs.

Equipment 

Total VC = Shs.

lbs.TR = Shs. tons2240

TEC + TVCATC^ =
%Q.

TVCAVC_ =
Qt

TEC + TVCATC
Aa

TVCAVC_ =
A. a

1

4
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Murch 20

Fertilizer 20

Spray

Weeding

Planting

10

10

20 50

C =

Altitude Cbelow 4700)= 1, (4700 - 5500) =. 6,■ 

(over 5500) =5

Rainfall (below 4000) = 1, (4000 - 5500) = 4 

(over 5500) = 1

W =

9
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SMALLHOLDER COFFEE PRODUCERS 
COST CHARACTERISTICS

Alter- 
CBD native

Tech- Exo- 
No. Output Trees nique genous

Labor
Days

Item

754 199 60 4 214 1 11
855 1259 0331 90 102

353 0 13105 500 90 73
12 71 0 0100 50 99 2
13 333 4150 99 128 1 0

636 14621 99 10 221 0 1
21622 571 90 10 200 0 1

58727 210 90 10 272 0 0
53 629 200 27499 2 1 0
68 1358

1140

300 99 5 501 0 1
70 570 350 90 2 251 0 0
79 300 99 2 309. 0 0
81 346 100 99 2 135 0 1
86 690 100 99 2 272 0 1
94 857 200 70 5 322 0 1
96 383 100 99 5 223 . 1 1

1606 40097 99 4982 0 1
629100 200 99 2582 1 0

104 793 200 43299 2 0 1
105 1000 480
74 2056 809

90 2882 1 0
41399 7 0 0

71 232 50 90 2 175 0 0
. Ill 1000 80100 4582 0 1

113 500 50 70 10 221 1 0
120 2941010 24490 2 0 0
130 103 100 90 18210 0 1
132 500 200 99 2 190 0 0
133 800 275 70 2742 0 1
138 1600 792 5 . 68270 1 1
141 159 80100 1747 1 1
143 859 200 99 7 301 0
144 247 60 90 1847 0 1
145 192 8055 10 139 0 1
146 344 200 90 14610 0 1
147 247 100 90 10 120 0 1
148 626 200 99 7 232 0 1
149 648 150 70 7 172 0 1152 180 100 12490 10 0 1

964 34o 99153 5 292 1 0
161 307 60100 10 109 0 1
167 175 50 290 100 0 0
175 700

436
173 99 10 205 0 0

178 ^100 70
^00 90

711 456

10 202 0 0
179 273 4 78 0 0
192 80 2 229 0 0
199 510 200 90 2462 . 0 1
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Item
No, Output

Tech- Exo- 
Trees nlque genous

Labor
Lays

Alter- 
CBD native

206 80 4341750 1000
513 :

1565 350
1226 
1116

7 0 1
208 294100 90 10 0 1
210 44799 2 0 1

650
640

217 90 5 397 0 1
221 90 2 322 0 1
222 597 2 . 19690 90 1 0
225 125 150 17490 7 1 1
226 3340 2520 99 7 720 0 0
228 900 4219 99 271 0 1
234 1100 337 24790 10 1 1
242 ^55 80100 2342 0 0
244 750 172 90 2 257 0 0
245 170 8050 827 0 0
248 1178 470 4 28190 0 1
253 280 80700 2 252 10
255 3725 S'* 41590 2 0 1

688259 2560 90 7 0 0
261 1039

9800
300 99 5 571 0 0

262 800 56599 10 0 1
264 856 386330 90 10 0 1

650272 200 90 2 223 0 0
I4l4
1711
1260

275 800 40890 7 0 0
276 400 540

451
90 10 0 1

277 550 90 10 0 1
284 865 80200 7 195 0 1
289 60350 90 2 157 0 0

47290 150 80 877 1 0
296 850 300 24490 10 0 0

682297 200 26890 10 0 0
256 739 300 90 7 233 0 0
4 2130 286

5790 754
2866 1000
8474 538
2900 1000
8138

10 10800 1200 90
6849

14 3700
15 2670
16 2800 500

5753 
4000

19 2400
1000

23 6126 1200
24 3028
25 1064

1311 
4311
1561 360

16290 7 0 1
5 99 7 319

426
0 0

6 90 5 0 0
7 90 10 330 0 1
8 90 5 251 0 0
9 700 38690 10 0 1

10 553 0 0
40011 80 36210 0 0
300 45599 7 0 1
800 99 10 351 0 1

80 3945 1 0
17 700 80 5 291 0 0
18 300 490 250 0 0

200 90 2 201 0 0
16020 14670 5 1 1

99 7 221 0 0
680 99 7 322 0 0
173
3Q0
986

99 21810 0 1
26 99 7 222 0 0
28 iU99 10 0 0
29 99 10 00
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Alter- 
CBD native

Item
No. Output

Tech- Exo- 
Trees nlque genous

Labor
Days

7442 
1420

32 12760 3000
33 3656
34 4065 

2154
36 2034
37 1570 

1004 
2849
4225 565

41 34730 3200
2131 

43 1625
6000

45 4490 365 99
1570 

47 3300
3839

49 1323
23O8
7940 450
5842 

54 1500
1500
4000 
2800 
1020 
1200 
2135 
2898
4l40 336

63 2350

96030 99 7 352 0 0
31 100 15499 10 0 0

75499 10 0 0
7.60 33899 7 0 0

1280 47099 7 0 0
40035 5 . 28490 0 1
200 32690 7 0 0

265320 99 7 0 0
38 348 4290 7 0 1
39 800 49699 10 0 0
40 99 10 331 0 1

62399 7 0 1
42 600 99 7 299 0 1

500 99 3585 0 1
44 820 166799 7 0 0

2782 0 1
46 60 8999 2 0 0

80100 5 237 1 1
48 602900 90 5 0 1

200 15690 5 0 1
50 250 99 7 500 0 1
51 80 7 231 0 1

40052 99 7 332 1 1
200 99 3282 1 1

55 100 14999 2 1 0
56 4200 26199 0 1
57 600 4 42399 0 1
58 100 99 2 173 1 0
59 500 99 10 118 0 0
60 290 70 7 201 1 1
61 400 99 5045 0 1
62 33699 7 1 1

300 99 10 212 0 1
64 11 4300 99 238 0 1
65 33
66 5957
67 1900
69 11730

180 4 17690 1 1
200 99 5085 0 0
160 27690 2 1 1

80500 5 1233 1 0
288072 800 80 6187 0 1
516173 800 90 5457 0 1
1381 300
3200 700
6124 664
1476 146
2599 300
3310 
2270 
1577 -x200
3798 )600
2704
2206 300

75 99 2827 0 0
76 60 7 599 0 0
77 42699 2 10
78 99 43910 0 0
80 99 7 712 0 1
82 200 99 2 203 0 1U 80200 2 225 0 0

90 196 1
345

2 0
85 699 0 0
87 220 99 2 205 0 0
88 26899 7 0 1
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Item
No, Output

Tech- Exo- 
Trees nlque genous

Lhbor
Days

Alter- 
CBD native

89 2735
7425 

91 2676
1500 

93 3000
95 0260
98 0695
99 9620 

2800 
8500

103 1627
106 1014
107 6800 

5009
I

7873 
1500 

114 2760

500’ 99 36610 0 1
90 900 99 38310 0 1

260 80 2367 0 1
92 100 18499 5 0 1

300 16799 2 0 1
100 99 2 375

124
0 1

200 90 7 0 1
500 26090 10 0 1

101 150 99 40210 0 1
102 800 99 7855 0 0

200 99 2 222 0 0
80200 10 176 0 1

500 90 2 322 1 0
108 650 80 2 201 0 0
109 800 80300 2 151 1 0
110 900 90 4965 0 0
112 150 80 3625 1 1

400 80 7 393 1 0
115 877 240 60 1947 0 0
116 800 100 70 7 105 1 0
117 2921 280

5957 445
2000 
3000 1000
1217
2697 250
3305 500
7700 800
3626 400
1130

70 274 07 1
118 90 3825 0 0
119 240 70 2822 0 0
121 499 399 0 0r"122 100 90 2827 0
123 80 2967 0 1
124 90 8007 0 1
125 80 4177 0 1 .126 70 7 317 0 1
127 96 90 5 108 0 0
128 60521 80 10 123 0 1
129 1451 88 90 3617 0 0
131 785 80300 1612 0 0134 583 60 90 5 101 0 0
135 3567
136 1550
137 2170

270 99 245 t 0 0
200 90 7 31 0 1
100 80 3815 0 0

139
140

90 1600
5497 
2594

56990 10 0 1
400 90 7 298 0 1142 600 90 3627 0 1

150 18zU 580 90 22410 0 1
151 47 6599 10 0 0154 800 100 26690 2 0 0
155 400 100
156 2000 150

80 1605 0 0
90 2162 0 0

400157 8050 832 0 0
158 1700 200
159 4942 ^68
160 2792 350
162 1200 180
163 2161 500

70 2422 0 0
80 4942 0 0
80 2562 1 0

296
46

90 7 0 0
499 2 1 1



25^

Item
No, Output

Tech- Exo- 
Trees nique genous

Labor
Days

Alter- 
CBD native

c

164 4287
165 5920
166 1604 

1897
169 4725
170 1070
171 2990
172 2763 

1000 
2000

176 6284
177 5600 1000

524 22899 7 1 0
600 99 7 239 1 1
330 99 7 213 1 1

168 226250 90 7 0 1
600 22690 7 0 1
24o 90 7 . 202 0 1
100 90 2 135 0 0
350 58390 7 0 0

173 150 70 7 157 1 0
174 80 4 356200 1 0

880 50699 2 0 0
90 10 . 392 0 0

180 500 60100 90 5 0 1
181 Wo 155

2111 
1222 
5850 
6664 4000
9100 1300
1575 
5720 600
708 

2472 
5799 
2984 
3850 895
2750 
7230 2000
7053 600
8491 500
1684 1000
1763 900
4710 378

700 99 3585 1 1
182 80 1982 0 0
183
184

575 28490 7 0 1
220 18799 2 0 1

185 600 63390 7 0 0
186 60990 2 0 0,
187 45190 7 0
188 400 38490 7 0
189 48990 10 0 0
190 200 90 2 153 0 0
191 100 90 187 010 0
193 200 90 2 373 1 1
194 500 99 2787 1 1
195 80 41210 0 0
196 200 26899 7 0 1
197 90 7 790 0 1
198 60390 10 0 1
200 47990 5 0 1
201 21699 5 1 1
202 99 5 359 0 1
203 90 10 0 1
204 1460 213 90 10 2 1 0

506
480

364205 2 90 7 195 1 1
207 86 90 4 180 0 0
209 3750 300

0221
6490 550
2591 350
6342 950
6183 2500

24690 10 0 0
211 559 90 61210 0 0
212 41990 10 0 1
213 46290 5 0 1
214 90 2 505 0 1
215 90 5 751 0 1
216 3663

2036
2460
4027

515 90 4505 0 1
218 400 99 5 113

284
0 1

219 300 90 5 0 1
220 600 34799 5 1 1
223 593 802000 2^

1569 405
1500 ' 233

0665 1 1
224 499 218 1 1
227 490 273 0 1
229 90 832 0 1
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Alter- 
CBD native

Item
No. Output

Tech- Exo- 
Trees nlque genous

Labor
Days

3699 370
3000 415

230 90 5 332 1 1
231 25499 10 0 1

800232 80 80 7 107 0 0
233 593 80100 10 135 1 0
235 1100 300 90 10 217 1 1
236 800 4 67100 90 0, 1

600237 7000 70 2 339 1 0
160238 100 99 2 30 1 0
345 420239

240
3890 22 0 1

1566 
1166 
2230 
3000 
1220 2640
7025
1750 420
2925 713
1734 511
1550 215
3000
4189 1000
7080 400
2586 586
8242 1000
8820
1858 400
2000 
5100 
1700 
2000 
3000

80200 1842 1 1
241 100 80 2 195 0 1
243 133 90 7 250 0 0
246 178 33890 2 0 0
247 46390 7 0 1
249 800 99 10 371 0 1
250 90 7 171 1 1
251 80 2 521 0 0
252 80 3412 1 0
254 21670 2 1 0
257 800 43290 7 0 0
258 90 3837 0 0
260 80 7 512

482
0 0

263 90 10 0 1
265 64199 10 0 1 .
266 400 36270 7 0 0
267 20470 7 0 0
268 142290 70 2 0 0
269 80500 2 1209 0 1
270 821 90 3085 0 0
271 300 99 7 127 0 0
273 120 90 3547 0 0
274 200 8070 2 31 0 1
278 7770
279 3000 850

1000
281 3950

1570
283 1196
285 7117 425
286 60481 2300
287 2766

80371 41210 0 1
66199 10 0 1

280 200 90 10 250
247

0 0
255 90 7 0 1

282 100 26990 10 0 1
200 90 18110 0 1

90 2167 0 1
48790 7 0 1

600 49790 10 0 1
288 106700 5470 7 0 0
291 3804 1200
292 6030 

4107
14880 1415

48390 10 0 1
80250

^35
1865 0 1

293
294

33490 10 0 0
80 10 399 0 0

295 78370 6190 10 0 0
298 3200
299 3468
300 1280

-200
865

90 5 .212 0 0
45199 10 0 1

100 90 7 203 0 1
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Output = Output In lbs, of cherry for the year 

= Number of trees

= An Index of technical efficiency—see:
Data from the Smallholder Survey, Footnote 1, 
in these appendixes.

Trees

Teohnicue Basic

Exogenous = An index of exogenous elements—seet Basic
Data from the Smallholder Survey, page 229 
in these apendixes.

Labor Days = The total number of days worked on coffee, 
directly and indirectly, during the crop year,

= Has the producer's coffee had CBD during the 
year? Yes = 0, No = 1,

Alternative = The alternative to coffee, as selected by the 
producer. Food crop =1, other cash crop 
(including livestock for sale) = 0,

CBD

1-
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BASIC SAMPLE SURVEY DATA SUMMARYTHE SMALLHOLDERS*

Average Total 
Cost of 

Production In 
Kenya

Shillings per 
Exogenous Shilling of 
Elements'^ Total Revenue

An Index - 
of General
Technical An Index 
Efficiency 

of the ^

Total Revenue 
Received from 

Sale of 
Coffee Crop 
in Kenya 

Shillings

of
Item
No. Producer

1.5487
1.7033
1.1901
0.3966
0.3919
1.0663
0.2316
0.4385
0.3680
0.4437
0.2033
5.0385
2.0000
0.5765
1.0361
0.7854
0.2751
0.3479
0.4486
0.6857
1.6622
2.6885
0.4194
0.6536
0.9019
1.1240
2.6753
0.7220
1.4424
0.4512
0.7323
O.616T
0.7234
0.7823
0.7972
0.7883
0.9698
0.6149
1.1964
0.4953
0.2210
0.9499
1.2267
1.3686

60 42261
246 9902
6053 90 7

4 580 90 7
17585 99 7

6 860 90 5
26607 90 9

8 780 90 5
2038
2594
2223

9 90 9
10 90 9

8011 9
2612 99 2

413 79 99
14 1157 99 7
15 720 99 9
16 862 80 5

8017 2301
121018 90

19 720 90 2
20 350 70 5
21 222 99 9
22 122 90 9

181722 99 7
8172 99 7
36725 99 9

26 lU 99 7
27 90 9

116228 99 9
29 321 99 9

180230 99 7
31 310 99 9

344532 99 9
98733 99 7

34 1199 99 7
63635 90 5

36 600 90 7
46337 99 7
29638 90 7
76939 99 9

40 1266 99 9
41 7941 99 7
42 639

516 I-
99 7

43 99 5
44 1560 99 7
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Average Total 
Cost of 

Production in 
Kenya

Shillings per 
Shilling of 

Total Bevenue

Total Bevenue 
Beceived from 

Sale of 
Coffee Crop 
in Kenya 
Shillings

An Index 
of General 
Technical 
Efficiency 

of the , 
Producer"^

An Index 
of

Exogenous
Elements^

Item
No.

^5 1350
346
990

1090

99 0.3526
0.3815
0.3303
0.9982
0.6081
1.0669
0.2766
0.2667
2.5858
1.3472
0.6610
0.3950
1.0806
0.6132
0.8932
0.8141
1.0622
0.3^60
0.5326
I.1908
0.2829
0.4226
0.9872
2.3869
0.4999
2.5965
3.1884
1.8271
0.4425
1.2951
0.9604
0.7328
0.4562
1.2564
1.6947
1.1633
2.0194
0.3280
0.5161
1.0728
0.5777
1.8400
0.4131
0.6702
0.7829
0.3722

2
46 99 2
47 80 5
48 90 5
49 444 90 5

65850 99 7
1670
2062

51 80 7
52 99 7

16953 99 2
54 360 99 2

41055 99 2
56 1000 499
57 720 499
58 380 99 2

38459 99 9
60 441 70 7
61 724 99 5
62 1242 99 7U 706 99 9

346 499
65 1004

1467
490

66 99 5
67 390 90 2
68 305 99 5
69 3663 80 5
70 171 90 2

6971 90 2
58472 80 7

73 2219 99 7
74 637 99 7

48075 99 7
76 1370 60 7

1714
839

77 99 2
78 99 7
79 285 99 2
80 839 99 7
81 103 99 2
82 991 99 2
83 682 80 2
84 261 90 2
85 200 99 2
86 200 99 2
87 811 99 2
88 661 1 99 7

82089 99 9
. 90 2227 99 9
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Average Total 
Cost of 

Production. In 
Kenya

Shillings per 
Shilling of 

Total Revenue

Total Revenue 
Received from 

Sale of 
Coffee Crop 
in Kenya 
Shillings

An Index 
of General 
Technical 
Efficiency 

of the , 
Producer'*’

An Index 
of

Exogenous
Elements^

Item
No.

86991 80 0.4476
0.7565
0.7200
2.7368
8.1833
2.8785
2.5249
■1.5753
0.2335 
2.0851 
0.6094 
0.4963 

. 0.8571 
2.8838 
1.7419
0.9605
0.2897
0.1094
0.9469
0.3141
2.0379
1.3917
1.9000
0.9893

0.4868
0.4054
0.6459
1.6349
1.1720
2.0820
0.6482
0.6155
0.2358
0.5777
0.5350

7
92 99 5
93 / 99 2
94 171 70 5

6095 99 2
96 107 99 5
97 301 99 2
98 146 90 7

220699 90 9
188100 99 2
896101 99 9

102 2571
406

99 5
103 99 2
104 198 99 2
105 310 90 2
106 304 80 9

2040
4617

107 90 2
108 80 2
109 320 80 2
110 3060 90 5
111 290 80 2

360112 80 5
113 150 70 9
114 560 80 7

262115 60 7
116 248 70 7
117 910 70 7
118 1591 90 5
119 610 70 2
120 252 90 2
121 750 499
122 183 90 7
123 705 80 7
124 918 90 7

2650125 80 7
126 869 70 7

24127 I 90 5
128 10 80 1.69
129 350 90 7 1.3
130 28 90 9.2857

1.2757
2.2963
1.7782
1.1440
1.5293
0.9913

9
243131 80 2

132 HI 99 2
133 248

125 1. 
767 '

70 2
134 90 5
135 99 5
136 462 90 7
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Average Total 
Cost of 

Production in 
Kenya

Shillings per 
Shilling of 

Total Revenue

Total Revenue 
Received from 

Sale of 
Coffee Crop 
in Kenya 
Shillings

An Index 
of General 
Technical 
Efficiency 

of the

An Index 
of

Exogenous
Elements^

Item
No. Producer^

470 80137 1.0596
2.2984
0.9212
0.3761
7.8125
1.2294
2.4293
4.6226
4.7750
2.5960
3.5962
2.6667
1.9209
1.2315
1.2917
2.5231
1.6920
2.6087
0.1930
0.6411
1.2935
O.8IO9
0.7436
0.7593
2.9672
1.7398
0.9296
0.5271
0.4652
0.9701
2.8571
0.9517
0.2946
1.4826
0.1858
1.4534
0.9222
1.6714
1.6458
0.7336
0.6400
1.8643
2.4727
0.7667
1.2205
0.2721

5
138 496 70 5

1447139 90 9
140 1425 90 7
I4l 8032 7
142 558 90 7
143 184 99 7
144 53 90 7
145 40 80 9
146 99 90 9
147 52 90 9
148 135 99 7
149 139 70 7

406150 90 9
151 720 99 9

65152 90 9
153 289 99 5
154 138 90 2
155 801207 5
156 560 90 2
157 92 80 2
158 460 70 2
159 1135 80 2
160 80590 2
161 61 60 9
162 346 90 7
163 540 499
164 922 99 7
165 1148 99 7
166 401 99 7
167 49 90 2
168 393 90 7
169 1361 90 7
170 230 90 7
171 1200 90 2
172 580 90 7
173 270 70 7
174 420 80 4
175 192 99 9
176 1340

1400
99 2

177 90 9
178 140 70 I179 55 90

1180 150 90 5
181 585 99 5
182 1040 80 2
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Average Total 
Cost of 

Production in 
Kenya

Shillings per 
Shilling of 

Total Bevenue

Total Bevenue 
Becelved from 

Sale of 
Coffee Crop 
in Kenya 
Shillings

An Index 
of General 
Technical 
Efficiency 

of the , 
Producer'*’

An Index
of

Item Exogenous
Elements^No,

183 570 90 7 1.0070
0,6636
0.5246

184 330 99 2
185 1872 90 7
186 1996 90 2 0.

1640187 90 7 0.
188 488 90 7 1.2111

0.4695
0.9397
0.3524
1.6095
0.3319
0.4066
0.7850
0.5551
1.5604
0.5021
2.7214
0.3728
1.1152
2.0619
0.3219
1.3333
0.4578
1.4514
1.8125
2.1111
0.3089
1.5011
0.3604
3.3767
0.7793
0.4493
0.8364
0.5850
2.0409
0.4902
0.6431
0.5500
1.9313
1.5307
0.6375 
4.9143 
7.0789
1,4383
1.1627
1.7160

189 1770 90 9
190 282 90 2

857191 90 9
192 80210 2

1805193 90 2
194 915 99 7
195 1093 80 9
196 726 99 7

1085197 90 7
198 1926 90 9

140199 90 2
200 2122 90 5

495201 99 5
202 388 99 5

1367203 90 . 9
204 288 90 9

841205 90 7
206 525 80 7

144207 490
208 180 90 9
209 90 9
210 99 2

2672211 90 9
212 215 90 9
213 897 90 5
214 2219

2164
1282

90 2
215 90 5
216 90 5

367217 90 5
218 610 99 5
219 720 90 5
220 1209 99 5
221 335 90 2
222 179 90 2

160223 80 I224 700 99
225 38 90 7
226 1159 1 99 7

424227 490
228 243 499
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Average Total 
Cost of 

Production in 
Kenya

Shillings per 
Shilling of 

Total Revenue

Total Revenue 
Received from 

Sale of 
Coffee Crop 
in Kenya 
Shillings

An Index 
of General 
Technical 
Efficiency 

, of the 
Producer^

An Index 
of

Exogenous
Elements^

Item
No.

405229 0.4790
0.5446
0.5460
0.6708
1.1977
1.1195
1.0909
0.4674
0.2944
1.7111
1.6535
0.6447
1.0286
2.3778
0.5575
1.5160
2.3333
0.5200
0.4599
1.4497
0.5480
0.8224
1.0099
1.1490
1.9124
0.6940
0.1940
1.4205
0.9462
0.4896
2.2066
0.3423
2.5949
2.1900
0.9027
O.258O
0.4456
0.1990
0.6430
0.4758
1.0392
1.3150
0.4583
1.7897
0.5096
1.1000

90 2
230 1010 90 5

870231 99 9
240232 80 7

233 172 80 9
234 385 90 9
235 352 90 9
236 261 490

2174237 70 2
238 99 2
239 90 2
240 470 80 2
241 350 80 2
242 135 80 2
243 635 90 7
244 250 90 2
245 51 80 7
246 900 90 2
247 5730 90 7
248 318 490
249 1405 99 9

490250 90 7
906251 80 2

252 537 80 2
253 217 80 2
254 500 70 2

3660255 90 2
256 283 90 7
257 893 90 7
258 1256

213
2270
311

90 7
259 90 7
260 80 7
261 99 5
262 458 99 9
263 904 90 9
264 2310

2637
3000

90 9
265 99 9
266 70 7
267 633 70 7
268 62 70 2
269 1581 80 2
270 527 90 5

600271 99 7
272 90 2
273 90 7
274 60 80 2

f:
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Average Total 
Cost of 

Production in 
Kenya

Shillings per 
Shilling of 

Total Hevenue

Total Hevenue 
Received from 

Sale of-^ 
Coffee Crop 
in Kenya 
Shillings

An Index 
of General 
Technical 
Efficiency 

of the 
Producer^

^ Index
of

Item Exogenouj
Elements'No.

481275 90 7 1.6944
1.3523
2.8868
0.2905
1.0848
1.3172
0.3462
0.4348
0.8470
1.4822
0.1961
0.8604
1.0486
0.5143
2.1429
2.7111
0.7862
0.1796
0.6069
0.2797
1.3816
1.8000
0.7381
0.5638
0.8528
1.1225

276 599 90 9
265277 90 9

278 2220
1050

80 9
279 99 9
280 290 90 9
281 1170 90 7
282 46 90 9
283 353 90 9
284 253 80 7
285 2106

1784
90 7

286 90 7
287 802 90 9
288 210 70 7
289 105 90 2

45290 80 7
1141
1810
1109
3768

291 90 9
292 80 5
293
294

90 9
80 9

76295 90 9
296 230 90 9

546297 90 9
298 596 90 5

1046299 99 9
300 253 90 7

1
An index of 100 possible points compiled from the fol

lowing factors I
(a) Mulching—a possible 20 points
(b) Fertilizing—a possible 20 points 
(o) Spraying—a possible 10 points
(d) Weeding—a possible 20 points
(e) Planting—a possible 30 points

(the method of planting recently established coffee 
has a significant effect on output)

2
An index of 10 possible points, compiled from the fol

lowing factors!
(a) Altitude range—with a possible 6 points for being 

in the optimum growing limits 
rMge—with a possible 4 points for having 
/ the optimum rainfall level

(b) Rainfall

K
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SMALLHOLDER PRODUCTION COSTS 
(Kenya Shillings)

Materials
and

Transport

Fixed Assets 
and

Equipment
Item
No. Land Labor

656 26? 211
34 93112 xfo 14424 50

24 98 9 2
384 215 211 75

6 30279 513 99
396 54150 157

8 10 330 351
196 463 209 70

663 3411910 335
441 4011 119 11

12 5 113 77
42 154 413 15
84 54614 830

42115 223 79 22
140 49 1416 472
196 349 6917 20
8418 300 2 9
6 242 619 ^5 20

1617520 5
265 1641 421

60 240 622 21
265 341212 335

68387190 -S’' 192
2614825 17 5

26 84 266 850
381
438

6\ 27 59 21
28275 97

36101 317 10
268 42230 27
2831 191 3

838 296 8432 905
407212 75 21
564 4357 13
341 4435 112 11

36 56 6391 20
89 31837 32 9

38 126 3497 10
224 8039 595 22

40 56158 16397
41 894 747 84327
42 168 64359 17
43 140 ^

229 ). 2000
430 1450

44 82 23
45 1099 332 35

646 10817 2
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Fixed Assets Materials
Item and and
No. land Labor Equipment Transport

47 28 284 11 3
48 842251 90 25
49 18755 6>21

60050 70 25 7
12651 46277 13
11852 394 43 11
56 329 620

47957 630
55 28 179 10 3
56 56 313 620

16857 508 81 17
58 28 193 10 3

14059 49133 14
60 81 241 829
61 118 605 41 11
62 94 36329 9
63 84 254 829
64 84 283 32 8
65 50 211 18 5
66 2^5 610 620
67 16321 5
68 83 601 835
69 140 1483 1451
70 98 351 35 10
71 14 210 5 1
72 741223 ?9 22

74
223 82 22
226 81 23

75 84 339 30 8
76 196 719 69 20

18677 65511 19
78 4l 527 22 4

8479 361 29 8
80 84 754 29 8
81 28 162 10 8
82 56 244 620
83 56 270 620
84 56 620
85 168 59 17
86 28 326 10 3
87 61 246 622
88 84 322 29 8
89 140 439 49 14
90 251 355 89 25
91 283 2673 7
92 28 258 10 3

84-, ^ 316 
56 ). 35112 31 • 8

20 6
95 28 450 10 3
96 28 268 10 3
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MaterialsFixed Assets
emd andItem

Land labor Equipment Transport■No.

598 4097 112 11

140
614998 20

49 1499 317
56 6100 310 21

442 486101 .17
942 89102 223 22

56 266 6103 20
56 6104 518 22

134 346 48105 13
106 6139 20

368 14107 511
64241 18 -108 182

84 181 8109 30
89110 251 595 25

28111 550 11 3
42 334 16112 9
14 265 8113 1
56 471 6114 20
67 24115 233 7

116 12628 10 3
78 28 8117 329

118 124 45353 12
67 338119 29 7
82 8120 293 30

479 28121 279 100
33828122 11 3

123 70
140

255 25 7
124 360 1452

80125 223 500 22
126 89 380 830
127 27 130 9 3

148 6128 17 2
433129 25 9 3

28 228130 - 10 3
84131 193 29 3
56 228 6132 20

8133 77 J29 27
134 15 121 5 2

354 28 8135 75
‘ 56136 6377

457
20

28137 10 3
138 818 78221 22

447 683 45158139
140 44358123 12
l4l 28 10209 3
142 168 440 61 17
143 56 361 621
144 17 221 7 1
145 16715 7 2
146 56 6175 20
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Fixed Assets 
said

Equipment

Materials
andItem

No. Land labor Transport

147 14428 312
6148 278 20

149 206 4•15
162 16274150 59

78151 13 5 1
28 149152 10 3
95 350 33 10
28 319 10 3
28155 192 10 3

156 42 4202 19
14157 100 5 1
56158 6291 20

159 56 16159 593
160 98 65307 10
I6l 28 131 10 3
162 254 18

140163
164

295 53 1
146 274 52 15

165 168 63287 17
166 3492 255 9
167 14 120 5 1
168 2670 271 7
169 8170 279 30

67 243170 25 7
16228171 10 3

98 36172 750 10
42 189 415

6559 527 20
48 246175 17 5

176 246 607 104 25
440 440177 12 3

178 28 242 12 3
28 94179 12 3

180 28 72 12 3
181 196 430 69 20

. 182 43 218 18 4
183 l6l 341 1657
184 61 224 627
185 42170 750 11
186 1118 142731 11

363187 114 36501
188 461112 41 11
189 168 587 59 17

6o 184 6190 20
28191 28237 10
44 16192 SI83193 830 )

!■194 140 14332 53
494195 89250 25

196 60 6322 20
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Fixed Assets 
and

Equipment

Materials
and

Transport
Item
No. Land Labor

197 888590 190 25
168198 724 59 17
60199 6290 . 19
140200 63 14575

201 279 11 13
202 251

106 - 223
93 25

203 46 11
204 60 299 621

234205 102 39 11
206 541279 20 23

241 216207 9 2
208 30 352 10 3

84209 295 830
210 98 525 35 10

156211 734 1655
154212 203 55 15

21 98 554 37 10
265 60621 99 27

841215 168700 19
216 144 540 1452
217 182 471 68 18
218 136119 41 11

84219 298 831
168 416220 53 17

221 386179 63 18
222 2I 235 12 3
222 1 79 7 1
22 26257 620

42225 209 415
226 76470 25 7
227 113 328 41 11
228 61 24325 6

65229 100 23 7
230 398103 38 10

116 306231 41 12
232 22 128 8 2

28 162233
234

10 3
94 296 33 9
84235 250 31 8

236 28 70 10 3
168 417237 59 17

238 28 42 10 3
386239 117 42 12

240 56 187 620
241 28427 4010
242 28 281 10 3

37 350 413
482 3081 17 5

245 14 98 5 1
246 41550 18 5
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Fixed Assets 
and

Equipment

Materials
and

Transport
Item
No. Land Labor

556 269 74737247
248 47 47130 327
249 345 .223 2279

145 49250 205 3
625251 199 2070

143 409 14252 50
78 28 8253 302

254 60 6259 21
498255 51 15

256 380 831
518257 225 90 12
460258 28279 100

259 112 . 307 39 11
260 614112 39 11
261 84 685 30 9
262 678223 79 22

16 °263 164 578 58
264 46392 32 9
265 789279 2899
266 434119 39 11
267 245119 39 11
268 81 8170 35
269 140 1451 40 14
270 81229 371 23

84271 8152 30
56 268 6272 20
34 431a73 12 3

274 4320 7 2
224 490 80275 22

276 648119 39 11
154 541277 55 15

278 104 494 37 10
84279 237 24793

56280 6300 20
. 281 71 301 25 7

282 28 160 10 3
283 56 6217 20
284 56 234 10 3
285 43119 259 12
286 642 594 64225
287 168 596 59 17
288 6430 10 3
289 617 205 2

104290 13 5 1
291 580 36335 122

'v.y 292 70 223 25 7
293
294

177 201 18
140478 40

296
873 2

84 8201 29
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Fixed Assets 
and

Equipment

Materials
and

Transport
Item
No. Land Labor

397 56 322 620
298 56 254 620

42299 541 . 85 25
28 244300 10 3

1
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APPENDIX 4

THE DOMESTIC DEMAND FOR KENYA COFFEE

In the near future Kenya will have to face the 

problem of being unable to dispose of all the coffee she 

produces at the going market price and under the existing 

market institutions. Storage of surplus coffee is a very 

short-run solution, and will only exacerbate the problem;^ 

eventually output will have to be reduced. But, it is not 

necessary to reduce output to meet the level of demand 

existing under present structural arrangements. It is pos

sible to ameliorate the shock of change by expanding dom

estic demand at the same time as cutting back output.

The Kenya coffee industry is usually thought of in 

terms of its export markets and its foreign exchange earn

ing power. Producers, processors, and sellers of Kenya 

coffee generally agree that it would be desirable to 

expand domestic consumption, but they see little scope for 

the industry as a whole in that direction. They assume

1
Storage and the acciimulation of stocks, beyond the 

amount needed to operate an ever-normal-granary system, 
means that output will eventually have to be cut back fur
ther than otherwise. There will then have to be subsequent 
e25)ansion when stocks are depleted, and each adjustment in 
total output is’^ound to be a traumatic experience in the 
context of Kenya"^'s dual sector coffee industryt
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that the domestic market can never absorb more than a mar-
2

ginal part of the total coffee crop. But, if the domes

tic market could be expanded, aad the coffee drinking 

habit developed in Kenya, the effect would not only be to 

reduce the amount by which output must be cut back, but

C-"

also to provide a stabiliziag force to mitigate the 

effect on the coffee industry of fluctuations in demand. 

What policy, therefore, should Kenya pursue in order to 

develop the domestic coffee market?

In order to see the position.of the domestic market 

in relation to the total demand for Kenya coffee, we will 

first develop and examine a simple, short-run, static 

model, based on a set of assumptions about the nature of 

the industry, and then examine the effect of changes in

Next, we

will consider the implications of the various outcomes in 

terms of the policy alternatives open to the Kenya coffee 

industry.

the nature of some of the underlying parameters.

First, we will assume, for purposes of our analy

sis, that Kenya coffee is a homogeneous product whether

2
This point was deliberately brought up with estate 

coffee producers, cooperative society officials, and the 
executives of various coffee industry agencies in Nairobi. 
Some of the people spoken with seemed to believe that 
something could be done to induce the local population to 
consume more coffee, through various forms of advertising 
and information dissemination, but very few of them felt 
that prices to the consumer could, or should, be reduced.

1.
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sold at home or exported.^ 

there aretwp distinct and separate coffee markets facing 

the Kenya coffee industry: the export quota market,.which 

is supported and controlled by the operations of the 

International Coffee Organization (I.C.O.)j and the com

bined Schedule-B or non-quota export market^ together with

Second, we will asstune that

•^This assumption may be challenged on the grounds 
that Kenya produces a continuum of coffee grades: from 
the sought after to the Just acceptable, and the higher 
grades are sold first to fulfill the export quota estab
lished by the International Coffee Organization, and to 
satisfy a marginal domestic demand which exists for these 
grades at the international price. Any remaining higher 
grades, and the rest of the crop, must either be stored or 
sold elsewhere for what it will fetch. This is not, 
however, the actual situation. The coffee crop does not 
come to the market in one huge delivery at a single point 
in time, it is delivered and sold almost continuoiisly over 
a lengthy season. . Some combination of grades are sold in 
all markets—export quota, non-quota, and domestic—and we 
are assuming that the combination of grades will be the 
same for all markets. It is true that the very lowest 
grades have been sold to non-quota markets or disposed of 
at home, but this residual should be the raw material for 
the freeze-dried coffee which Kenya must begin to produce 
and export soon. Removal of this residual means that oior 
assumption is a reasonable approximation which does no 
great violence to reality.

ZL
The “Schedule-B“ markets are those listed in the 

International Coffee Agreement as being in nations which 
^e-at present not coffee consumers. The objective here 
is to induce the coffee consuming habit and then switch 
them to the quota covered list. These are the markets 
where competition prevails among those coffee producing 
nations who happen to have a surplus which they cannot 
dispose of as part of their quota allocation, and which 
they would be prepared to sell for any price in excess of 
the cost of storage or disposal by some other means. A 
Schedule-B market is put on the quota list and given an 
official import quota as soon as any supplier has built up 
a steady trade, eind this makes these markets rather un
stable amd unsatisfactory as a long-term proposition.

1
4
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. the presently small domestic market.

Kenya's I.C.O. quota limits the quantity of coffee 

that can be put on the foreign market at or above the sup

ported price. In fig. 1,- this I.C.O. supported market 

demand is represented by CD, with OP as the support 

price floor and OQ the quota which Kenya is allowed to
G

Export Quota Demand

P

Pe

Pe

QeQ'e Q

Pig. 1

1
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export.^
There is also an hypothetical price ceiling 

(OPg) at which point the I.C.O. would intervene to expand

the quotas of other washed arahica coffee producing coun

tries to offset a leftward -shift of Kenya's supply curve, 

say to S^Sg, with a reduction in the quantity si;pplied to 

OQ'. Thus, with demand and supply Kerya just
“ 6 S 00^.

fills her allowable export quota OQ at the I.C.O. price 

of OPg. But what happens if the supply of coffee exceeds 

CiQ and the supply ciirve lies to the right of S S ? There 

are five alternatives.

First, the surplus could be stored, but we have 

already rejected this as a reasonable solution for anything

Second, the development of 

bulk soluble coffee for export could expand the amount of 

raw coffee that Kenya is able to export under her quota 
allocation,^ but this is only a partial solution and one

more than a season or two.

^Unless otherwise states we are, for the purposes 
of this analysis, referring to price to the consumer.
This means that we are assuming transportation, brokerage, 
roasting, and distribution costs out of the picture at this 
point.

This aspect of the Kenya coffee industry is to be 
considered later in a further paper on this subject, 
the moment we will only point out that there is a weight 
loss in the production of soluble coffee from green coffee, 
and the weight loss ratio at present accepted by the I.C.O. 
is most favorable to the producers of soluble coffee.
Also, the establishment of a soluble coffee industry 
another part of the coffee production process back towards 
the point of prod,uction in Ke^a and allows consideration 
of shipments by air freight direct to internal points in 
the coffee consuming countries.

For

moves

1
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which must he undertaken in addition to whatever else is 

Third, more coffee could he sold to the Schedule-B 

markets as designated hy the I.Q.O., hut this is a most 

■unstable and imcertain sotirce of potential demand, where 

Kenya meets competition from larger producers of equally

done.

acceptable coffee who have stocks to dispose of at any

Fourth, Kenyaprice in excess of the cost of storage, 

could destroy the surplus coffee and save the cost of

storage for destruction at a later date, hut this is
7

neither a rational nor necessary policy, 

finally, Kenya can develop its domestic markets and induce 

its people to cultivate the coffee drinking habit.

Coffee in excess of quota needs can he freely sold 

either the Schedule-B market or the domestic market

Fifth, and

on

and, as there are no harriers to shifting between these 

markets, we can treat them as a single market for our 

We will assume that the Schedule-B market

2(A), is relatively price elastic as

purposes, 

demand, as in fig.

^The Ivory Coast is the first African coffee pro
ducing nation to begin burning coffee stocks and d'umping 
its surplus into the sea, hut there is no reason to sup
pose that this will not occur elsewhere in_Mrica if pro
duction is not reduced in line with reductions in export 
quotas under the price policy of the I.C.O. See:
Ahdoulaye Sawadogo, “The Ivory Coast Eliminates its Coffee 
Stu:u1us.“ Coffee Annual: 1968 (Kew York: George Gordon 
Payton & Co., 1969) pp. 73-75. Also:_ “International 
Coffee Organiza'fcion, “ pi'ternational Financial News Survey 
21, no. 28 (July 18, 1969). This s\immarizes a report 
from the Wall Street Journal on the latest quota cuts as 
prices continue to decline in the world coffee markets.

1
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it is a highly competitive market with little product

The domestic market, as in fig. 

is assumed to he relatively price inelastic above some 

minimum price j said then more elastic below that price. 

This is accounted for by the bi-modal income distribution 

in.Kenya, where the main potential domestic market only 

emerges below P^.

2(B),differentiation.

Domestic DemandSchedule-B Demand

P P

Pd

'b

Q O QO

Pig. 2(A) Pig. 2(B)

A horizontal summation of fig. 2(A) and fig. 2(B) 

at all the relevant prices will give us a relation between 

those prices and the various quantities of coffee demanded 

in the two markets combined. We shoTild note that the same 
offered- in both the Schedule-B and domestic

product is
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markets, but the quantity demanded at any price will be 

different. The quantity demanded at any price in each 

market will depend upon incomes, tastes, the price and

availability of substitutes, and the price of all other 

goods in the economy to which that market belongs.

The total supply of coffee consists of what is pro-

We will exclude theduced by Kenya within a given season, 

possibility of imports if prices are high in the domestic

market, and we will assume no changes in stocks during the 

period of our analysis. 5,The total .supply, in fig. 

will, therefore, consist of that part absorbed by the 

I.C.O. export quota (S S ), and the remainder (S S ) which
6 C X-L XJ.

will have to be disposed of otherwise. 8

The Supply of Coffee
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}■8Thus, at any given price S^ - = S^.
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The residual supply c-urve, is reproduced in

conjunction with the combined Schedule-B and domestic

in fig. 4. We can see thedemand schedule, 

implications of this dual market structure by looking at

the most likely case; where the total supply of coffee in 

a given season exceeds the export quota demand. In fig.. 5 

we have the export quota market in quadrant I, the domestic 

and Schedule-B market in quadrant III.. The ratio in which 

the total supply of coffee is distributed between the two 

markets is represented in quadrant II, with the ratio of 

prices between the two markets in quadrant IV.

The Domestic and Schedule-B Market

P

Sn
/

/
/

/
Pn

/
/ Db,d/
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As the supply of coffee increases beyond the quota

level, the domestic and Schedule-B market supply curve,

TheS^S^, emerges and moves to the right, towards 

distribution of the total supply of coffee between the two

markets is indicated by the slopes of the rays ^^'3-

Qv quadrant II, and as the supply of coffee

increases successive rays move away from the export quota

market axis, Q , and towards the domestic and Schedule-B 
©

^ The price ratios,market axis,

^b d^^e ^ quadrant IV, indicates the prices necessary to 

clear both markets.

The prices in both the quota and non-quota markets

determined by factors beyond Kenya's control in the 

the Schedule-B and domestic markets are

are

short-run;

^The quantity ratio is determined by the total sup
ply of coffee and the export quota allocation for any 
given year. There has been a time lag of about seven 
years between declines in coffee prices and reductions in 
total output, and a lag of about four years between price 
rises and output increases. Allowing the full period of 
adjustment in the futixre would result in storage and dis
persal problems of unmanageable' proportions under existing 
institutional arrangements. We will assume that, in the 
short-run, the supply of coffee is determined by weather 
and climate' and pest and disease factors, together with 
the cost of the inputs used to produce the coffee and the 
market price received for a sustained period some seven 
years previously. In fact, we will ass'ume the supply to 
be exogenously determined for the short-run purposes of 
this model.

^^The tastes and incomes and prices of all other 
goods in all the foreign coffee consuming countries, -the 
conditions of supply in all the other coffee producing 
countries, the acti'vities of the I.C.O., and such random 
factors as the clpsure of the Suez Canal or arbitrary 
changes in the fi/feight rates by the shipping conferences.
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somewhat open to price manipulation and thus their price is 

considered hy the industry to he a policy variable within , 

the limits imposed hy the demand schedule. We can see'Ibi 

'fig, 5 that only quite small adjustments in the price 

ratio may he needed to ensure that the Schedule-B and 

domestic market clears over quite a wide range of surplus 

supply after the export quota has heen fulfilled. The 

actual relationship between any change in the distribution 

ratio and the subsequent change in the price ratio which is 

necessary to clear the domestic and Schedule-B market will 

depend mainly on the elasticity of demand in quadrant III.

The implications of our model, in respect of using 

the domestic and Schedule-B market price as a policy vari

able, is that fine price adjustments may be necessary from 

season to season if the accumulation of stocks is to be 

avoided.

Wow let us consider the less likely possibility that 

the total supply of coffee is insufficient to fulfill the 

export quota, i.e., S^ < S^. 

initially assume that the domestic and Schedule-B market 

would disappear completely, however, there are reasons to 

suggest that it may not be wise to allow'this to happen.

If Kenya can develop the coffee drinking habit in the dom

estic market she can reduce the leverage of the Schedule-B 

^ -market;

In this case we would

The Schedule-B market only comes into being at some
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point considerably below the minimum export quota price, 

and it is subject to wide fluctuations iu demand from year 

The export quota market demand is relatively 

stable and predictable, but fluctuations in the Schedule-B 

market will cause considerable leverage on the production 

side of the industry as planned output deviates from esti- 

But, the percentage deviation in demand due 

to the natiore of the Schedule-B market can be reduced.

to year.

mated demand.

relative to the fixed cost of operating the industry, if

Therefore, it will11the domestic market is developed, 

pay to develop and maintain a relatively large domestic 

market, but this can only be done on the basis of q stable

source of supply.

The supply of coffee to the domestic market cannot 

be allowed to fluctuate widely from year to year or the 

consumers in Kenya will never really develop the coffee

^^If Q is the total output of the coffee industry; 
P the average price per mit of coffee sold; Of the total 
fixed cost which wo\;i,ld exist for the industry even if no 
coffee was produced;“and C is the variable cost which is 
incurred as a result of producing coffee, then the 
break-even output where the total cost is just covered by 
the total revenue will be:

qp =
such that

Q = C^/(P - C^)
and the average price which will allow the industry to 
break even will be:

P = C^/Q +
Thus, the greater the total output the lower will be the 
average price which is necessary for the industry to 
break even.

1-
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driiikiag habit. The problem thus becomes how to ensure 

that there will be at least some basic quantity of coffee 

available on the domestic market under all circumstances.

We have held the parameters of our model constant, 

but there is no reason to suspect that there would not 

also be a shift in the domestic schedule as the coffee . 

drinking habit grew, or in other words as tastes changed.

or that the nature of the demand schedule might not change 

over time and become more inelastic. But, let us consider 

how such a two price system might operate for the Kenya

coffee industry.

The export market is already tightly controlled in 

respect of both quota shipments and non-quota shipments to 

Schedule-B markets, and the distribution of coffee to the 

local market is regulated by the Coffee Board of Kenya.

The initial means of control is the coffee factory in 

Nairobi (and the smaller factory in Endebess) to which all

coffee produced in Kenya must be delivered for proc^ssiug. 

There is certaialy a small amount of coffee which is pro

cessed and consumed on the estates and in the few coffee

gardens which still exist dn the suburbs of Nairobi and 

Kitale, but this is hardly a significant factor at present. 

The real problem arises when we have to decide whose cof

fee should be sold at the export price and whose at the 

price which would prevail on the domestic market, 

return to this

We will

estion of whose coffee to sell abroad
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later, for the moment let us examine the limited infor

mation available on the domestic market.

There are no available statistical estimates of the 

price elasticity of demand for coffee on the domestic mar- 

The argument heard in Kenya is- that the domestic

price for coffee is already heavily subsidized and sells ,

12
for about 18% of the foreign market price, 

the low prices quoted represent the sale price to the 

Nairobi roasters "and not the final price to the consumer, 

and much of the coffee so disposed should be used for 

Consumer prices for coffee are consistently 

above the prices for directly competing beverages.

1 indicates the percentage of value added by 

the roasters, packers, distributors, and retailers.

ket.

However,

solubles.

Table 4:

^^We are here taking the foreign market price to be 
Shs. 7,160/-, i.e., the 1965/66 average price per ton: 
Kenya Coffee 51j no. 571 (November 1966). The domestic 
price is taken from footnote 15 below at Shs. 1,255/10 
per ton.

9
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TABLE 4: 1

VALUE ADDED AND VARIOUS RETAIL PRICES 
EOE KENYA COEEEE 
(Kenya Shillings)

6^.

Retail price per Ih.

Equivalent price 
per ton

Average price per 
ton of green coffee 
to the roaster in 
1965/66

Average price per^^ 
ton after correc
tion for weight loss 
in roasting

Per cent value 
added by roasters, 
packers, distribu
tors, and 
retailers

2.508.50 7.00 5.50 4.00 1.00

19,040 15,680 12,450 8,960 5,600 2,240

13

1,255 1,255 1,255 1,255 1,255 1,255

1,530 1,530 1,530 1,530 1,53C 1,530
15

32%92% 90% 88% 85% 73%

13nReport of the C.M.B. for the period 1st October, 
1965 to 50th September, 1966," Kenya Coffee 51, no. 571 
(November 1966): 519-520. A total of 1,152 tons were
consumed locally. Of this amount, 1,094 tons, i.e., 97%, 
consisted of "undergrades" supplied at Shs. 1,050/- per ton. 
If we estimate that the remaining 58 tons had an opportunity 
cost of Shs. 7,160/- per ton, being the average foreign sale 
price received for the grades exported duriug the period, 
then the average price per ton to the roasters would have 
been: Shs. /“(1094 X 1050) + (58 X 7160)_7 1132, 

and this gives us: 1255.10 per ton of green coffee.

^Michael Sivetz, and H. Elliott Poote, Coffee Pro- 
ing Tecitoology, vol. 1 (Westport, Connecticut: Avi 

^^L^^ishing Co., 1965) P- 255. The roasted coffee declines 
in weight by between 15% to 20% depending upon the degree 
of roast. We ane assuming here an 18% loss due to roasting, 
and thus adjusting the average cost per ton to the roaster 
by a factor of 8 
sold.

cess

to equate the type of coffee bought and 
^^alue added % = ^^(Eetail price per ton -
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It should he made clear that hy postulating a con

stant price to the roaster at every level of retail price,

are ass\Miing that there would be no internal economies 

to the roasters if lower retail prices brought greater

Also, the aggregate of a variety of

we

throughput of coffee, 

grades of coffee which we use to derive our average prices

will obscure the extremes of very high quality coffee and 

mbioni which are at present being put on the domestic mar- 

However, it is interesting to note that the equiva

lent value added for the coffee roasters, packers, and

distributors in the United States comes to about 49% dur-

16
ing the same period.

ket.

adjusted price to roaster)/retail price per ton/ x 100.

^^United States Department of Commerce, Business 
and Defense Services Administration, "Green Coffee 
Imports," Washington: April 2§, 1966, p. 1. Average 
price of coffee at U.S. port of entry 57-5 cents U.S. per 
lb. This is equivalent to Shs. 9»671/- per ton at 
$2.82 = Shs. 20/-. When increased by an 18% roasting 
loss coefficient this gives Shs. 6,916/- per ton. Retail 
price estimated at an average of 85 cents U.S. per lb., 
or Shs. 15, 504/- per ton.

9
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TABLE 4: 2

PER CAPITA GROSS RATIONAL PRODUCT, GREER COFFEE 
IMPORTS BY SELECTED COUNTRIES

(b)
Per Capita 
GRP in S U.S. 

1966

(a).
Lb. of Green Coffee 
Per Capita - T966

Sweden
Denmark
Netherlands
U.S.A.
Germany (F.R.)_

Prance
Italy
United Kingdom
Chile
Jordan

27.4
24.5 
15.1 
14.8 
10.7

2,130
1,740
1,360
3,240
1,620

10.1 
, 5.2

1,620
960

3.3 1,550
2.3 4B0
2.0 220

South Africa 1.5 520
(all races) 

180Morocco 
Tunisia 
United Arab 

Republic

1.4
0.7 200

0.2 150

(a)
Source: Annual Coffee Statistics. 1966 (New York: Pan- 

American Coffee Bureau, 1967) table C-25, 
p. A-126.

(b)
World Bank Atlas (Washington: I.R.B.D., 1967).

These "green coffee" figures overstate the actual 
level of consumption by about 18% after roasting.

Rote:

We must now ask once again if it would not be pos

sible, in view of table 4: 2 and by the use of a new pro

cessing and distribution system, to retail coffee in Kenya 

at a price low enough to really develop the coffee drinking

habit and make it a national beverage. The potential is 

exciting. If people in Kenya could be induced to increase
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their per capita consumption to about 1.00 lb. per year, 

there would be an annual market demand for about 5^250 

tons of coffee. 17

The cost of production becomes irrelevant for the 

industry in respect of coffee which has already been pro- 

■ duced and may now involve added cost in storage and further 

transportation and handling. The only truly relevant cost 

and price relationship will be the addition to the indus

try's total income which could be obtained from the dis

posal of such coffee, and the costs which would be 

incurred by keeping it in storage on the basis of a hope 

that some alternative means of disposal might appear in 

the future. Perhaps it would, therefore, be best for the 

Kenya coffee industry to treat its domestic coffee market 

as a special case of the Schedule-B.market if there is an 

exceptionally large surplus available, and allow the dom

estic price to fall as low as necessary to clear the mar

ket under these circumstances. A minimum price equal to 

the cost of, say, two years' storage might be used as an 

initial benchmark.

Every coffee producer in Kenya is licensed annually, 

either directly or through his cooperative society, by the

17
Based upon an estimated Kenya population of 

9,645,000 in 1966. Statistical Abstract: 1967 (Nairobi: 
1967) table 12, p. 15^ We have 4,305 tons of roasted cof
fee; and, adding back the 18% roasting weight loss, we get 
5,250 tons of green coffee.

9
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Coffee Board of Kenya. This efficient system, plus the 

excellent pay out and output records maintained in 

Nairobi, may provide the means to initiate a partial solu

tion to the problem of deciding whose coffee to sell on 

which market. The Coffee Board of Kenya would issue, every

year, and on the basis of the total export quota, a series

These rightsof certificates of "rights" to export coffee, 

would be issued in fairly small quantity denominations and

presented to the producers in proportion to their past 

The producers would then be encouraged, 

perhaps by the establishment of formal trading arrange

ments, to buy and sell these "rights."

The first effect of this would be to give the right 

to export coffee to those producers who had the most to

year's output.

gain or in other words to those who could produce the

The Coffee Board of Kenya couldhighest quality coffee, 

still control the distribution of the total output between

the domestic and export markets by altering the quantity 

of "rights" it issued, and could thus decide at what level 

it was prepared to maintain the supply to the domestic

18 One additional advantage to maintaining, and 
even raising the quality of Kenya coffee on the export 
markets could be to obtain for it the position of a 
"differentiated product" whose relatively inelastic demand 
schedule wotild help protect it from the milder fluctu
ations in the world coffee markets. See: William J. 
Kellner, Competition Among the Few (New York: Augustus M. 
Kelley, iy65) p.' I87.

1
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market when the crop was helow normal and export demand 

was strong.

In terms of the efficiency and growth of Kenya's 

economy as a whole, and the survival of the coffee indus

try within that economy, perhaps the next step should he 

to permit wider competition in roasting and thus enable 

the industry to measure the full opportunity cost of these 

and other operations in respect of the-domestic market. 

This could he coupled to a much needed relaxation of 

restrictions on hulling and polishing—i.e., milliag—for 

the domestic market; and to this end, the purchase of cof

fee hy private hullers and roasters at the estates should 

he allowed and even encouraged. This would also enable 

some of the cooperative societies to integrate their 

operations vertically and propagate coffee drinking among 

the mass of the people. Here is the opportunity to create 

a highly flexible network of local roasters and traders, 

responsive to local wants; and thus to also permit the 

development of the small scale business -units to which so 

much lip service is paid hut about which so very little is 

actually done. 19

19
Eugene Staley and Richard Morse, Modern Small 

^dustry for Developing Coimtries (New YorEl 
Book Go., l95$) pp. 122-124. TETs is a good discussion of 
the economic advantages to he derived from a smaller unit 
of industry, when compared with the massive project 
approach.

McGraw-Hill

9
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APPENDIX 5

COPPEE BERRY DISEASE

Arabica coffee in Kenya is subject to attack by 

numerous pests and diseases. In almost every case, the 

appearance of a new threat to the crop has been offset by 

the discovery of a general exire or means of control. 

However, there is one disease which has defied all the 

best efforts of the planters and the research workers, and 

which has continued to spread throughout the country until 

it now is alleged to represent a very real threat to con 

tinned output at the present level, and this is Coffee 

Berry Disease.^ 

brown rot, which appears on'the skin of the coffee cherry 

at any time d-uring its development, and then works its 

way inside to destroy the bean. The disease leaves the 

coffee shrunken and shriveled on the tree, with some of 

the appearance of buni, but completely useless. There are

The disease takes the form of a dark

^It should be remembered, though in practice it 
seldom is, that the level of coffee output will have to be 
reduced Gonsiderably in a good season by 1970 if Kenya is 
not to have to; store coffee which she cannot sell under 
the regulations of the International Coffee Agreement.
This isinot; meeuLt to minimize the effect ,of C.B.D. on the 
produCers, Yonl5^ to put it in a more genePaliperspective.
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other diseases which cause a similar end result, such as 

the various forms of "die hack," and C.B.D. has been 

blamed for crop losses which have been due to other things 

as well, but to the experienced eye C.B.D. is readily 
identifiable.^

In 1966, the director of the Coffee Research 

Roundation said that an "inspired guess" would suggest 

that "perhaps 20% of the coffee grown in Kenya 

lost because of the disease."^ The Development Plan for 

1966-1970 put the loss at more than 90% on a number of 

holdings, and said that

Despite increasing concentration on the CBD problem 
researchers have not yet discovered any economic 
means of keeping the crop loss below 20-20 per cent 
in cases of severe infestation.*^

Some articulate planters have suggested that Kenya "may

lose anything up to 70% of the crop to CBD with as yet no

proved means of control."^ Observations over the sample

examined in this study gave indications that all these

was• ■ •

2
Haarer, Modem Coffee Production, pp. 305-508, 

There is a very good discussion here of the various 
diseases which could be mistaken for C.B.D., and the ways 
in which they differ from it.

Coffee Disease," The Reporter (October 21, 1966):
3,.

23.

4
Keixya Development Plan: 1966-1970 (Nairobi: 

Ministry of Economic Planning and Development, 1966), 
p. 177*

K. Twist and W. P. Coltman, "Organic Matter and 
Healthy Coffee with Reference to Coffee Berry Disease a-pri 
Quality," Kenya Coffee 51, no. 566: 261.
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estimates are too high, and that they include other ele

ments, such as weather effects, which may obscure the

However, even if losses due to 

C.B.D. in 1966 came to less than 10% of the total amount 

of coffee that might otherwise have been harvested, this 

does not minimize the problem.

Examination of the samples revealed that the 

disease was spreading, and that the losses caused by it in 

years to come are likely to be much higher unless some

actual loss due to C.B.D.

means of cure or control is discovered rather quickly.

C.B.D. was first definitely reported in Kenya dur- 

At that time it seems to have beening October of 1922. 

confined to the area around Soy, to the west of the Rift

At first it was believed that the disease was theValley.

result of neglect of the plantations, and that more care

ful cultivation and weeding would eliminate it altogether. 

Unfortunately, this proved to be -untrue, and successive 

sprays of various chemicals which were tried over the 

years that followed failed also to raise hopes that a gen

eral cure could be fo-und. It was hoped that a spray would 

eventually be found which could stop C.B.D.; this was 

reasonable because sprays had been discovered for every

other fungoid disease which had attacked the coffee up to 

By 1924, it had become obvious that sprayingthat time.

with the standard chemical compounds used for other coffee 

diseases was ha^ng no effect on C.B.D., 

disease was being reported as of serious proportions in

and by 1929 the
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in the Sotik anea.

Continued research hy soil chemists and plant

pathologists throughout the early 1930s produce no effec

tive answer to the problem, but it appeared that the 

disease could be contained within the cooler and damper

In 1939, C.B.D. appearedareas over 6,500 feet altitude, 

on a small scale in the Nyeri area, well to the east of

the Rift Valley, and the altitude safety level showed 

signs of being lower than was previously suspected. By 

June of 1951, there were signs of C.B.D. in the Upper 

Kiambu area, outside Nairobi, the heart of the best coffee 

growing district in Kenya.®

Initially it was thought that the emergence of 

C.B.D. in the lower and drier areas east of tha Eift^

Valley was due to temporary weather conditions, but when 

infestation continued at altitudes of around 6,000 feet in 

the Nyeri and Kiambu areas, it was decided that the only 

hope would be the development of a disease resistant strain 

of coffee, and to this end it was suggested that there 

should be replanting of some estates with "Jamaican Blue 

Mountain" coffees in place of the more usual "French 

Mission" which existed throughout most of the Kenya indus

try."^ But, from then on things happened very quickly; and

®E. W. Eayaer, "Coffee Berry Disease—A Survey of 
Investigations Carried out up to 1950," The East African 
Agricultural Journal 17, no. 3 (January 195^): 13O-I58.

Planters"^Hill,
Progress, p. 135*
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"by 195^, planters were reporting to the Coffee Conference 

in Fairohi that C.B.D. was a serious prohlem in Upper 

Kiamhu, and threatened to spread to nearly areas, includ

ing some of the ne^wly planted smallholder coffee, 

the 1956 Coffee Conference it was reported that there was 

trouble in obtaining competent specialists for research on 

C.B.D., but that the future looked brighter and that it 

appeared as though there were several new fimgicides which 

would control the disease, and that recommendations would
Q

be made to the planters within a short time.

In 1961, Wellman's classic work on coffee reported 

that C.B.D. was the worst disease of coffee in East Africa, 

and that it appeared to be spreading.

Research Foundation, in its 1964/1965 annual report, stated 

that the disease continued to spread throughout the coun

try and that it had caused considerable loss of crop. 

However, the report also pointed out that the data on '

8 At

The Coffee

8
Greater research efforts were 

urged, but no additional expenditure was appropriated for 
the project.

Ibid., p. 147.

/^Ibld., pp. 132-135. This writer also recollects 
: ; thatsa^ managers and specialist staff, at

was selling for record high prices,
present at the con-

fereiuje suggested Qffering inuch highe salaries to see if
from some other

employment. A planter in the Hyeri area to whom this sug
gestion was put at the time, and in respect of more com
petent managerial staff, said that it would be
unsporting tl

10 Coffee, p.: 272'"Wellmi"I
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actual losses from C.B.D. were highly suspect, 

actual toimage marketed in 1964 was only 1500 less than 

had been estimated, and yet the Minister of Agriculture 

put the loss due to C.B.D. for that year at 10,000 tons, 

when he addressed the annual Coffee Conference in 

Nairobi.

The

The discrepancy may have been due to the plan

ters allowing for possible C.B.D. losses when they sub

mitted their annual crop estimates, but it seems more

likely that there was a gross over-statement of the dam

age done, even if damage from all possible causes was 

ascribed to C.B.D. 11 A dry season in 1965 did not stop

the spread of C.B.D. and losses were reported from all the

growing areas; C.B.D. had now come down from the higher

altitudes, and was being found in all but the driest parts
1 Pof the country where coffee is grown.

What is the prospect of a cure for C.B.D.? 

moment several lines of research are being followed, and 

with the allocation of $172,020 to be spent specifically 

on C.B.D. over a three year period, it is to be hoped that

At the

11
1964-1965 (Ruiru, Kenya: 

Research Rcundation, February 1966), p. 1.

12
Annual Report:

Annual Report: Coffee

1955-1956, p. 5.

9
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15'r However, at the moment the 

best recommendation to the planter appears to be that he 

should prune so as to remove the older foliage and growth 

which appears to be more prone to the disease, provide 

optimum water and nutrition for the tree, on the assump

tion that strong trees which are otherwise healthy will 

stand a better chance if they are exposed to the disease, 

and then spray with recommended chemicals which appear to 

be beneficial in certain circumstances.

Although there may be a breakthroiigh at any time, 

the best hope for the moment appears to lie with some of

something will be found.

15"Notes of the Month," Kenya Coffee 51, no. 567 
(Au^st 1966): 287. An appeal to the governments of East
Africa, through their joint research organization, for 
$282,000 was unsuccessful. With unusual frankness, the 
industry noted that

"it appears that other appeals for financial aid from 
t overseas governments or organizations are likely also 
to fail, the reasoning being that coffee is an over
produced crop anyhow and a drop in yield from a pro
ducer country is to the benefit of the world position." 

They might have added that for an industry which had 
enjoyed over ten years of exceptionally high prices, it 
might have seemed a bit much to ask others to bear the 
research aspect of the cost of production. Having failed 
to get any outside agency to pay its research costs in 
respect of C.B.D., the Coffee Board of Kenya, at its meet
ing on July 20, 1966, allocated from its own revenue (which 
is derived from a V/0o tax on all coffee sales) an amoimt \ 
of $8,460 for the remainder of 1966, $67,680 for 1967, and 
$47,940 for each of the following two years. "GBD Research," 
Kenya Coffee 31, no. 368 (August 1966): 352. The Inter-
natlonal Atomic Energy Agency has, however, provided some 
aid in the form of radio-isotopes and equipment for their 
use in research.

9
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the newer fungicides being tried. However, these tend to 

be very expensive, and are not yet available in the quan

tity that would be needed. The lEBD/ICO/FAO tripartite 

coffee study, vdiich included Kenya, was due to be com

pleted in July of 1967, hut the team had to return to 

Kenya to vuidertake substantial rewriting of their report 

due to rising crop losses from C.B.D. Perhaps the Kenya 

coffee industry's preoccupation with flading a cure for 

C.B.D. indicates that they have realized that the Inter

national Coffee Agreement cannot siu?vive in the long-run, 

but whatever the professed reason, this is a problem which 

is accepted as such and which is being attacked with 

energy. 14

Coffee Research Foundation: Income and Eiopen- 
diture Accoimt for the Year ended 30th September, 1966," 
Kenya Coffee 51, no. 575 (December 1966): 565.

9
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APPEEDIX 6

THE COPFEE FACa]ORY

We have, during this study, referred to the coffee 

processing factories which are owned and operated hy the 

estates and the cooperative societies. These factories 

consist of a simple arrangement of equipment necessary to 

remove the outer casing and the silverskin, or next inner

most layer of covering, from the coffee hean. Because the 

coffee travels through the factory on a continuous stream 

of water, and because water is used to ferment the silver- 

skin casing for subsequent removal, the operation is 

referred to as the "wet process."^ This means that the 

factory will be most easily operated if it is located on 

the side of a hill, with the source of water above, and the 

final drying system and storage below. Very few of the 

factories in Kenya are well laid out, though most of them 

do take some advantage of an available slope.

in simple outline, the steps involved in the wet

N. Gosh, '‘A Review of the Mechanization Prob
lems of Oof fee Processing," Kenya Coffee 51, no. 366 
(Jtine 1966): 257-259. This is a good outline of the pro
cess: and dii^ various systems
of haMlir^ lflieicoffee in the factor

3
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process are:

1. Bring the coffee to the factory and load it into a 
hopper.

2. Feed the coffee from the hopper into a machine which 
will remove the outer skin and the pulp from the 
cherry. This machine is called a pulper, and consists 
of two rough surfaces, either on discs, or in the.case 
of older equipment a drum, which rub the skin and 
pulp from the cherry and leave the two beans separated 
but still in their parchment and mucus coating.

3. Wash the beans and float off any pieces of pulp that 
are still with them.

Retiu?n any unpulped beans to the pulper for repassing 
and repulping.2

5. Pour the pulped beans into concrete tanks and allow
the mucus to come loose from the bean through a, process 
of fermentation.5

Run the fermented beans through washing channels and 
soak them to remove the mucus substance.

7. Grade the beans by flotation during the washing pro
cess, and separate them into further bulk tanks from 
which they are loaded onto trays or spread on tables

4.

6.

2
This is done in a separate small pulper which is 

called a repasser.
5
This takes from 20-50 hours, but the process can 

be speeded up through the use of artificial enzymes, and 
the reusing of the same water for successive fennentations. 
However, the reuse of the same water requires that the fac
tory be equipped with special pumping facilities, and 
enzymes have to be bought; therefore, the factory manager 
will have to decide how important time may be. There is 
one case where time is very important, and this is where 
factory facilities are limited and there is a large crop 
to be processed. The cherry canaot be stored for more than 
a very short time for fear of beginning to dry out.
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4to dry.

The bears are turaed and dried in the sun, and 
covered at night, until the moisture content has 
fallen from about 54% to about 12%, which takes about 
50 hours if the weather conditions are good.5

The beans are then removed from the drying tables and 
bagged for removal and delivery to the mills.

8.

9.

4
The beans are roughly graded after the pulpiag. 

This is done by directing the lighter beans, the ones 
which float, into one stream of water, and the heavier and 
larger beans into another. The final grading in the 
washing channels is done in a series of steps, as succes
sively lower barriers in the channels catch successively 
lighter and smaller types of bean and direct them into 
different tanks.

^Being dried and bleached in the stm appears to 
have a very beneficial effect on the subsequent flavor of 
the coffee. The Chief Liquorer in Nairobi has claimed 
that he can tell when a batch of coffee that he is test
ing has been dried mechanically. However, mechanical 
driers do exist, and their use is spreading. One of the
major uses of labor in the coffee factory is the putting
out of the coffee onto the tables to dry, the regular
turning of it by hand, and the subsequent removal of it
from the tables. Various tjrpes of mechanical diyer are 
produced in Nairobi by Heat Exchangers Limited, who pro
vide plans to the producer, and also supply the more com
plex equipment.

r

'9
.f-
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THE LAYOUT OF A COFFEE
FACTORY
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APPENDIX 7

THE MODEL EXPANDED TO EXAMINE MANAGERIAL EFFICIENCY

AND OTHER EXOGENOUS FACTORS

In this appendix we present the findings with res

pect to the introduction of two additional categories of 

variable: an index of managerial efficiency, and altitude 

above sea level as a proximate variable for climate and 

other exogenous elements.

Management

A management efficiency index of 100 potential 

points was developed for the estate sector. Each producer ^ 

was graded on the basis of ten points for each of the

following characteristics:

Overall condition of the coffee

Condition and operation of the factory

General level of maintenance on the fixed 
assets

Record keeping

Reaction to, and awareness of, coffee 
diseases

Labor relations

Planning
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Cost aWareness

Innovation

For the smallholder sector a 90 point index was 

developed, "based upon the following characteristics: 

Mulching 

Fertilizing 

Spraying 

Weeding 

Planting

(20)

(20)

(10)

(10) .

(50)

Both indices were developed as an attempt to elim

inate any management bias in the cost-output relation

ship.^ It has not been possible to construct an index of 

management efficiency in the same terms for both sectors.

However, we selected the best measvire available in both

cases.

Climate and Other Exogenous Factors

For the estate sector we chose to use altitude, in

feet above sea level, as the proximate variable to repre-
2sent climate, weather, and the other exogenous factors.

^B. F. Hassell, "Elimination of Management Bias 
from Production Functions Fitted to Cross-Section Data:
A Model and an Application to African Agriculture," 
Econometrica 55, no. 3-4 (July - October 1967): 498.

2
The Economic Development of Kenya (Baltimore: 

published by the Johns Hopkins Press for the International 
Bank for Reconstruction and Development, 1965), p. 4— 
'Trying in equatorial latitudes, Kenya experiences differ
ences in climatic conditions caused mainly by variations 
in altitude."
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Altitudes are not recorded for individual smallholdings, 

hut they can he estimated from the excellent survey maps 

which exist. However, altitude alone was deemed to he 

insufficient for purposes of differentiation between 

smallholdings in terms of exogenous factors, therefore, a 

ten point index was developed using estimates of hoth 

altitude and rainfall:

Altitude (helow 4700 ft.) = 1 

(4700 - 5500 ft.) =6 

(over 5500 ft.) = 3 

Rainfall (helow 40 ins.)

(40 - 55 ins.)

(over 55 ins.)

= 1

4

= 1

The Expanded Model

The basic model took the form:

= b^(TR) u (1)AC

where

AC = average cost per shilling of TE 

TR = total revenue in shillings

The model is now expanded to include the two new

elements and becomes:
h, bp h,

AC = a(TR) (Mgt.) ^ (Alt.) ^ u 

where

(2)

AC and TR are as before,

Mgt.= the index of-^anagerial efficiency
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Alt. = the altitude in feet

u = unaccounted for residuals in the observed relation 

and a, h^, 1)2, are the constants -which will determine, 

hy their sign and magnitude, the nature of the observed 

relation. -

We now transform the esqpanded equation (2) using 

common logarithms to obtain the linear form:

Log AC = Log a + b^ Log(TR) + b2 Log(Mgt.) + b^ Log(Alt)

+ Log u (3)

Using a least squares technique, and the data 

developed by the two sample surveys, the results for the 

two sectors were as follows:

The estate sector

0.7984 -1.1169-0.4362 (Mgt.)

(2.9938)

(Alt.)

(2.7181)

(4)AG = 158,889(TR)

(8.5593)

R^ = 0.5853

The exponents represent the elasticity of each 

independent variable with respect to average cost.

T-values, in parentheses, indicate that the partial corre

lation coefficients are significant at the following proba- 

99.99% for total revenue (TR), 99.95% for 

management efficiency (Mgt.), and 99.95% for altitude
o

The R indicates that over 58% of the relation 

between the dependent and independent variables is

The

bility levels:

(Alt.).

I
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5
accounted for by the equation.

The matrix of simple correlation values was as

follows:

(AC)(Alt.)

-0.5987

. (Mgt.) 

0.5856

(TR)

-0.6864(TR) 1

-0.2042-0.1886(Mgt.)

(Alt.)

0.5856

-0.5987

1

0.75051-0.1886

1-0.2042 0.7505(AC) -0.6864

Selected values of total revenue and average cost 

in table 7: 1 are plotted as a two-dimensional approxi

mation of the. cost-output relation in chart 7' 1- How

ever, we should note that the range of output in the 

estate sector causes the chart to be greatly condensed 

horizontally.

^Analysis of the variance;

Degrees of 
Freedom

Sum of 
Squares

Mean
Squares F-ratioSource

59 4.6290Total

Due to 
Regres
sion

2.7097 0.9052 26.55555

1.9195 0.054556Error

Standard error of estimate = 0.1851. (n = 60)
A plot of the residuals was examined and they were 

found to be normally distributed. The F-ratio indicated 
that there is a better than 99*9% probability that the 
relation does exist. The standard error of estimate indi
cates that 68.27% of the Log values of the items will lie 
within 0.1851 of the estimated relation.

1
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TABLE 7: 1

ESTATE SECTOR

SELECTED TOTAL EEVIMJE VALUES AKD THEIR

RELATED AVERAGE COST

. Total Revenue 
(Shs.)

Average Cost 
(Shs.)

4.28 5,832 

22,496 

46,335 

86,150 

282,700 

494,700

725,100 

1,944,320

Source; computed from the regression equation

1.49

1.29

1.12

1.00

0.77
0.67

0.53

As with the basic model, we examined the 50 small

est estates and the 10 largest estates in the sample 

separately. The results are presented in table 7' 2.

1
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TABLE 7: 2

ESTATE SECTOR

REGRESSIONS ON THE 50 SMALLEST AND 10 LARGEST
4PRODUCERS

50 Smallest 10 Largest

Coefficient 5.5999 5.8969

Coefficient -0.4670
(7.6707)

0.1345
(0.2780)

99.9% 65%Significance

0.0472
(5.6249)

b2 Coefficient -0.4165
(0.5457)

99.9% 65%Significance

L, Coefficient -0.1211
(2.8427)

-1.6469
(I..O519)5

99.5% 85%Significance

R^
0.563

(19.792)
0.177 ^
(0.4297)

99% 70%Significance

Standard Error 
of Estimate . 0.1725 0.2474

4„
The T-values ane in parentheses below the coeffi

cients to which they refer. The P-ratio is below the r2.

9
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The matrices of simple correlation values for the 

two regressions were as follows:

50 Smallest Estates 

(Mgt.)

0.5075

(TR) (Alt.)

-0.4817

-0.1953

(AC)

(TE)

(Mgt.)

(Alt.)

(AC)

1 -0.6106

-O'. 01880.5073 1

-0.1955-0.4817 0.07121

-0.6106 -0.0188 0.0712 1

10 Largest Estates- 

(Mgt.) 

0.2625

(TR) (Alt.) (AC)

(TR)

(Mgt.)

(Alt.)

(AC)

1 0.2080 -0.0095

0.2625 1 0.1261 -0.1550

0.2080 0.1261 -0.59371

-0.0095 -0.1550 -0.5937 1j

An examination of the residuals revealed no viola

tion of the assumptions in either case, 

significantly weaker for the very large estates.

The relation is

Thus, we

cannot put as much reliance on the estimated population

average cost of production for the very large estates as

We cannot speak with as much assur

ance about the average cost for big estates in general.

we can for the rest.

9
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The smallholders

0.8084 0.0870-0.5741 (5)AC = -0.1301(TR)

(22.4114)

(Mgt.)

(5.2055)

(Alt.)

(1.8196)

= 0.63.12

The partial correlation coefficients are signifi

cant to tiie following levels: 99-9% for total revenue,
2

99% for management, 97% for altitude. The R indicates 

that the regression equation accounts for 65.1% of the 

relation.

No outliers were rejected. Examination of the 

plotted residuals gave no indication that the assumptions 

of normality or constant variance were violated.^ As 

with the estates, there is no reason to expect 

autocorrelation.

The matrix of simple correlation values was as

^Analysis of variance:

Degrees of S'um' of 
Source Freedom Squares

Mean
Squares F-ratio

299 55.1528Total

Due to 
Regres
sion

20.9259 6.9755 168.86585

12.2269296 0.0413Error

Standard error of estimate = 0.2032 (n = 300)

The F-ratio indicates that the total relation is 
significant at the 99% level, and the standard error of 
estimate indicates that 68.2j% of the Log values of the 
individual items will lie within 0.2031 of the estimated 
relation.
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follows:

(TR) (Mgt.)

0.1066

(Alt.)

0.1673

(AC)

(TR) -0.78361

(Mgt.)

(Alt.)

0.1066 1 0.0347 0.0300

-0.06590.1673 0.0347 1

(AC) -0.7836 0.0300 -0.0659 1

Table 7: 3 aad chart 7' 2 record selected values

of total revenue and the associated computed average costs.

TABLE 7: 3

THE SMALLHOLDER SECTOR

SELECTED TOTAL REVENUE VALUES AND THEIR

RELATED AVERAGE COST

Average Cost 
(Shs.)

4.98

Total Revenue 
(Shs.)

26

2.26 103

1.54 200

0.82 500

0.65 1,000 

2,038 

3,000 

5,730

Source: computed from the regression equation

0.43

0.27

0.23

Again, we examined the largest 30 producers and the 

smallest 27O separately, and the results eire presented in 

table 7: 4.
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TABLE 7: ^

SMALLHOLDER SECTOR

REGRESSIONS ON THE 270 SMALLEST AND 50 LARGEST
PRODUCERS^

270 Smallest 50 Largest

0.1356 -4.2154Coefficient

-0.5595
(22.9989)

b^ Coefficient -0.4105
(4.2582)

99.9% 99%Significance

1^2 Coefficient 2.6767
(1.8118)

0.7050
(2.8552)

99% 95%Significance

b^ Coefficient 0.1054
(2.1997)

0.0218
(0.0851)3

99%Significance. Minimal

r2 0.666
(177.0929)

0.414
(7.2011)

1

99.9% 99%Significance

Standard Error 
of Estimate 0.1943 O.25O8

6
The T-values are in parentheses below the coeffi

cients to which they refer. The P-ratio is below the e2.

9
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The matrices of simple correlation values for the 

two regressions were as follows:

270 Smallest Smallholders 

(ngt.)

0.1057

(AC)(Alt.)(TR)

-0.80610.1605(TR)

(Mgt.)

(Alt.)

(AC)

1

0.01850.035810.1037
-0.05050.0358 1O.I6O5

-0.0505 10.0185-0.8061

50 Largest Smallholders 

(Mgf.)

0.1427

(AC)(Alt.)

0.5495

(TR)

-0.6187(TR) 1

0.1755

-0.1753

0.1669(Mgt.)

(Alt.)

0.1427 1

0.1669 10.5495

-0.6187 1-0.17550.1755(AC)

The residuals were plotted and examined; no viola

tion of the nrida-pl yirg assumptions was revealed in either 

However, the relation is significantly weaker for 

the 30 largest smallholders than for the 270 smallest ones.

Again, we cannot put as much reliance on the results pro-
7

duced by the model for the larger producers in general.

case.

%

Chow test revealed that the coefficients in the 
■ two smallholder regression cases were more likely to have 
come from the same population than for the two estate 
regressions. However, both estates and smallholders were 
significant in Chow terms. See: Gregory C. Chow, "Tests 
of Equality Between Sets of Coefficients in Two Linear 
Regressions," Econ^pmetrica 28, no. 5 (July I960): 591-605.
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Other Forms of Selation Tested

For purposes of elimination we examined the linear

form of the model for each sector. The results were as

follows:

The' estate sector

AC = a + h^ TR + b2 Mgt. + Alt. + u

Coefficients (-O.OOOOOI5I) (0.0145) (-O.OOOO55) 

(2.9902) (0.9329) (0.2768)

(85%) . (65%)

(6)

T-values

(99%)Significance

R^ = 0.157i P-ratio = 5-4705, significant at 90%

An examination of the analysis of variance indicated that

the linear form could explain little of the observed 

relation for the estate sector.

The smallholder sector

AC = a + b^(TR) + b2(Mgt.) + b^(Alt.)

Coefficients (-58.1944) (0.0019) (-0.0267)

(8.2707) (0.3159) (1.2065)

Significance (99%) (65%) (75%)

R^ = 0.194, P-ratio = 28.7219, significant at 99%

Again, the analysis of variance supported the view that 

the linear form explained less than the basic model for 

the smallholders as well as the estates.

(7)+ u

T-values

4.
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A Problem of Qrdinality

Up to this point we have treated the two additional 

variables, management and altitude, as if they consisted

Unfortunately, 

they are, in fact, ordinal.numbers; both are indices

of cardinal numbers on an absolute scale.

representing ordiaal rankings of qualitative characteris

tics. The usual method for handling qualitative variables 

in regression analysis is by substituting dummy

We have, therefore, respecified the expanded 

model using dummy variables for broad groupings of manage

ment efficiency and altitude range.

8variables.

b T, ^.5
12 ^21 ^22AC = b^(TE) 

where

(8)

AC and TR are as before, b 

and the new vEiriables are as follows:

b^ are constant terms.o ’ • • • 5

Estate sector

'Management

^11 ^12

Mgt. < 45 

Mgt. < 60

Mgt. ^ 60

1 0

45 ^ 0 1

0 0

8
J. Johnston, Econometric Methods (New York: 

McGraw-Hill Book Co., l965;, pp. 221-22g’.

1

■ a



500

Altitude

®21 ®22

Alt. C 5500 1 0

Alt. < 6500 0 15500

Alt. ^ 6500 0 0

Smallholder sector

Management

D D21 22

Mgt. < 90,

Mgt. = 90

1 0

0 1

Mgt. > 90 00

Altitude

2 1 0Alt.

2 Alt. ^ 7 0 1

Alt. = 9 0 0

We then transformed the expanded equation, using 

common logarithms, and the results were:

Estate sector

-0.4196 -0.2155 -0.0289AC = 65 (TR) (9)^1211

(7.6659) (2.5778) (0.4085)

0.0574 
22 ^

(2.0676) (9.5116)

= 0.5784 1
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Q?he T-values, in parentheses under their respective 

coefficients, indicate that all coefficients are signifi

cant at the greater than 99% level except D 60%, and

®21’ 97.5%. -An F-ratio of 14.8180 is significant at 99.9%, 

and the standard error of estimate is 0.1901.^

12’

The use of dummy variables for the estate sector 

thus supports the findings of the expanded model without

The cost of management rises as the 

level of output increases, though we have no way at this

dummy variables.

stage of saying how this increased cost of management 

increases total revenue. We can also say that the level 

of managerial efficiency per unit of output declines as

output rises, according to our measure of managerial 

efficiency.

clear-cut for use as a basis for policy decisions, 

altitude coefficients indicate that coefficients indicate 

that costs rise as altitude rises, but again the relation

However, the relation is not sufficiently

The

9
The matrix of simple correlation values: 

(TE)

-0.4609 -0.1158 0.5556 -0.0159

(Dll) -0*^609 1 -0.5558 -0.0864 0.0096

(D^2) -0.1158 -0.5558 1

(D23_) 0.5556 -0.0864 -0.1846

CD22) -0.0159 -0.0096 0.1227 -0.5641

(AC) -0i6872

(D21) (D (AC)22)

(TR) 1 -0.6872

0.0850

-0.1846 0.1227

-0.5641

0.2224

1 -0.0899

1 -0.0505

-0.08^0 0.2224 -0.0899 -0.0505 1
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is not clear enough to warrant weight being placed upon it.

Smallholder sector

-0.0555-0.5755 -0.1077 (10)AC = 58.16 (a?E) ^11 ®12

(22.5651) (5.4207) (2.0555)

-0.0057-0.0548 ®22®21 u

(0.1940)(1.5990)

= 0.6559

The T-values indicate that the first three coeffi

cients are significant at the 99% level or better, but

that the two coefficients of the altitude dummy variables, 

are significant at 95% less than 60%

The R-ratio, 101.8254, is gj^tfifica:

®21

levels respectively, 

at the 99.9% level.

and 1*22’

^*^The matrix of simple correlation values:

(D22) (AC)(B21)(TE) (Bii) (D12)

(TE) -0.0156 -0.1797 0.1440 -0.78561 -0.0

(Dll) -0*5>S79 

(D^g) -0*0156 

(D23^) -0.1797 

(D22) 0.1440 

(AC) -0.7856

-0.4859 ' 0.1052 0.0082 -O.O5I6

0.0^

0.0715

1

-0.0296-0.4859 -0.08961

-0.59500.1052 -0.0896 1

-0.5950

0.0715

-0.08090.0082 -0.0296 1

-0.0809-0.0026 1-O.O5I6

9
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As with the estates, there is evidence that the 

dummy variables support the expanded model results; how

ever, the relation between the independent variables and 

average cost is not sufficiently clear to allow use of the 

expanded model for policy conclusions in the smallholder 

case either.

This appendix presents the introduction to an area 

of continuing investigation which will, it is hoped, lead 

to a more complex model which can take account of 

additional variables as they become available in. usable 

form.

1
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