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AB-STRACT
I
The study describes the organizational structure of

the sugar industry in Kenya and how the existing structure
affects performance at farm, factory and consumer levels. The
study was conducted mainly in the Nyanza Sugar Belt and examines
the problems of cane procurement and ex</~£S-capacity. The
analysis reveals that the excess capacity problem Is a conrmon

*
phenomenon in virtually all the Five Sugar factories in Kenya

and that this problem originates from inadequate cane supply

to the factories.

At farm level, the out-growers in the Nyanza Sugar Belt
are faced with many organizational, technological and socio-
economic problems which result in poor performance and hence tend
to kill farmers®™ incentives in cane production. Lack of farmer-
processor integration, inadequate machinery and transport services,
inadequate credit facilities, and problems of extension services
and cooperative movementgi are some of the factors contributing
to low performance at farm levels in most of the factory zones,

*
with the exception of Mumias.

The study conduces by recommending structural re-
it
organization in cane pixxjucticn to step up cane output at farm
levels, by encouraging farmers to inprove their cane husbandry
techniques. It is furtheﬁ’recommended that more formal links should
be set up between the factories and the farmers to ensure that the

factories receive adequate cane supply, and that they inturn provide

inputs or services to enable farmers to improve their yields.



CHAPTER 1

t
INTRODUCT 10N

5

1.1. Historical Note: »

Ccmpared to sugap:industrd.es in other parts of the world,
the Kenyan sugar industry-has a short history. Just about half
a century ago the first oentrifugal sugar factory was set up near
the shores of Lake Victoria, east of Kisurau at Miwani in 1924,
starting with a modest production of about 3000 metric tans per
year. Hitherto, Kenya"s rising demand for sugar from the increasing

number of European and Asian settlers had to be met wholly by inport

sources.

Before 1924 sugarycane as a crop had been grown by the
indigenous population for local uses such as chewing and brewing.
By the close of the 19th -century some Indians, vino had come to
Kenya as coolies and artisans during the construction of the Kenya-
Uganda Railways, -began establishing light commercial and industrial
undertakings along the shores of Lake Victoria and the Kenyan Coast.
A few of these Indians séarted planting some sugar cane for the
production of jaggery (="gur'), a non-oentrifugal sugar known to
Indians from time immemorial and whose production and end-uses as
a sweetener they had had much experience with in India. The
manufacture and use of jaggery soon spread to other parts of Kenya.
However the jaggery sector, the pioneer in sugar manufacture in
Kenya, can new only derive satisfaction from its historical

mb™*

status, since its present condition is in gloomy contrast to its

glorious past. Jaggery-production is new mainly centred in the

\

*
i

i



more remote cane growing areas where centrifugal sugar factories

have net been set op (See Appendix VI).

Immediately after the Miwani factory had started produ-
ction, two other centrifugal sugar factories were established at
Muhoroni and at Karubi River about fifteen miles from Nairobi
(Bp-46). 1In 1927, another sugar factory was set up at Ramisi on

the south east coast of Kenya near Mombasa Csee Map, Fig- 17.D).

During the Second World War some of the sugar factories
ran into Ffinancial difficulties culminating in the closure of
the two factories at Muhoroni and Karubi. Despite increased
demand for sugar in Kenya during and after the Second World War,
the Kenyan sugar industry, had to content itself with the two
factories at Miwani and Ramisi until 1965/66 when a third factory
came up again at Muhoroni. This was followed closely in 1967/68
by another factory at Chs&nelil, both in the Nyanza Sugar Belt,
where Miwani had pioneered sugar production some 40 years earlier.
In 1973 Mumias in Western Province became the latest addition to
the list, new comprising, of five factories in total (Fig. 1.1).
At the time of writing (1977), two other factories are in advanced
stages of construction, one at Nzoia in Western Province and the
other at Awendo in SouthiNyanza, and both are expected to be in
production by 1979/80. THe striking feature about the new factories
that have been establish?d since 1965 is the direct government

q

participation in terms of greater share-holding and more say

within such companies. Miwani and Ramisi however are still under



FIG. 1-1 MAP SHOWING PRESENT

AND PROPOSED SUGAR SCHEMES
IN KENYA (1977 )
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private ownership (Table 5.19).

Apart from the ocnventicnal large sugar plants, plans are
under way and feasibility studies are being conducted on the
possibility of establishing®"open pan' and "mini sugar plants,
as a basis for small scale sugar production. These would be
complementary rather than alternative to the large scale production
units. One such factory is already set up at Kabras in Kakamega
District and several are planned for the future under the auspicies
of the "Small Scale Sugar Production™ C.S.S.S.P.) project studies

sponsored by the Kenya Government (Appendix V).

Thus the industry has seen considerable expansion since
Kenya gained political independence in 1963. However, despite the
increase in the number of sugar plants and subsequent increase in
domestic production, Kenya has remained a net importer of sugar up
to the present moment. The trend and development of domestic
production can be seen in Table 1.1 which summarizes production

since the inception of the industry in Kenya.

1.2 An Overview of the Role of Agriculture iIn Kenya

It is convenient at this juncture to emphasize that Kenya, <
like most developing countries depends heavily on agriculture and
agro-allied industries like sugar processing for its general
economic growth and development. Agriculture provides the larges"t
source not only of incone, .but also of employment and f'-
exchange earnings. About 2%% of Kenya®s total Gl

agricultural sector of the.eccnony (14.3 p.8). It



TABLE 1.1: ANNUAL SUGAR PRODUCTION IN KENYA 1923 - 1977

C"000 Metric tons)

Year Production Year Production
1923-1930 5.5 1967 60.0
1931-1940 11.3 1968 81.0
1941-1950 11.3 1969 115.0
1951-1960 21.5 1970 125.0
1961 33.0 1971 124.0
1962 33.0 1972 92.0
1963 38.0 1973 138.0
1964 35.0 1974 163.0
1965 29.0 1975 183.0
1966 36.0 197§, " 190.0

1977 195.0*

Source: (i) 1922 - 1960: ™Commodity Review Series No.l: The World
Sugar Economy 1880-1959", UN,FAO, 1959. .

(11)1961-1977: "Statistical Abstract” and Kenya Statistical
Digest."

(iii)"East African Statistics of Sugar 1966-1974"

Note: * = estimated.

1i
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reckoned that not far short of 80% of Kenya"s population earn
their living in rural areas on holdings of under 20 hectares

(14.3 pp = 40;80).in 1976 it was estimated that out of a total
population of about 13 million, Kenya"s economically active
population numbered about 6.6 million and that only 14% of

these were engaged in the monetary sector of the economy. The
remainder were engaged as self-enplcyed or unpaid family workers
on rural farms or in urban informal business establishments;»while
the rest were either seeking employment in urban areas or were

pursuing higher education (14.3 p.40).

Recognizing that 80% of Kenya"s population depend an rural
farms for their livelihood, the current Kenya Development Plan
places great emphasis on increased public expenditure on rural
programmes geared to helping the rural farmer. The plan reflects
an increasing ccnoem with widespread poverty and relative income
disparities in the rural areas vis-a-vis the urban sector. High
priority is given to the development and modernization of the
agricultural sector with the ultimate aim of increasing farm .
incomes and generating rural employment opportunities. With the
important role of agriculture in mind the Development Plan sets
out the following targets for the agricultural sector: -

"(a) to achieve an average annual growth rate of 6.7 per-
cent of the marketed production through intensified resource

use;

((0)) to improve the distribution of rural income througil

significant increase in the production of farmers who obtain a



cash income from their land;

(©) to devise methods of developing the less favoured
areas and to promote a more even development among different

areas of the country;

(d) to improve the opportunities for employment in the

agricultural sector;

(e) to improve standards of living and nutrition in

the rural areas;

() to attain self-sufficiency in food supply and

increased agricultural exports;

(@ to complete the Kenyanization of large-scale mixed
farms and make significant progress towards Kenyanization of

ranches and plantations™ Cm.4 Vol. 11 p,2).

The sugar industry, which is the theme of this study,
being by its nature a rural agro-based industry has a significant
role to play in realizing some of the above targets set for the

agricultural sector,l

1. 3. The Role of the Sugar Industry in Kenya

Food processing industries like that of sugar
using agricultural raw materials offer a good starting point

for the early stages of 1industrialization. This is particularly



so TfTor a country like Kenya "endowed with particularly
favourable geographical conditions for the production of a wide
rangs of crops—— which lend themselves to food and beverage

processing” (13. p-1).

Although Kenya is still a net inporter of sugar, local
production by providing about 80% of the current domestic needs
goes a long way to helping save badly required foreign exchange
reserves. In addition it is estimated that the sugar industry
enploys about 15000 people directly. It is further forecast that
by 1990, if Kenya can produce about 550000 tonnes of sugar required
by that tine for domestic consunpticn, the industry would be able to
enploy about 100000 people (46. p-33). Apart from direct enployment
in the industry the field survey conducted during this study reveals
that there are about 19000 family farms growing sugar cane and

supporting about 160000 people (see Table 5.1).

Sugar cane as a crop in Kenya earned for farmers about
KE9.618 million out of a tctal of KE 252.4 million from marketed
production in 1976 (14.3). This represented 5% of total marketed
gross farm revenue from all crops and 3.8% of total gross farm
revenue. Table 1.2 shows how sugar cane ranks among the major
cash crops in Kenya and records its contribution to gross farm
revenue from 1964 to 1976.
if, 1 .
iom,m i
Since sugar c™ne farms are in the rural areas, it can be

deduced from tables 1.2 and 5.1°that the impact of the sugar

industry towards achieving distributional objectives in the



TABLE 1.2 GROSS FARM REVENUE AND PERCENTAGE SHARE OF SUGAR CANE IN KENYA 1964-1976 (KE"000)

1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976

1.Cereals 6793 7009 6994 9640 12940 11577 9000 10746 12953 14491 17658 28928 39246

2.Temporary Indu-
strial crops:

- sugar cane 1490 1544 991 1598 2179 2942 3509 3457 3038 4453 5916 8230 9618
- others 1893 2502 3631 3755 3986 2890 3005 4024 5271 4919 6286 75 92 7504
Total temporary
industrial crops3383 4046 4622 5353 616 5 5832 6514 7481 8309 9372 12202 15822 17122

3.0ther temporary
Crops 643 597 1132 1029 1237 2783 2746 3497 4249 3563 5356 7123 8309

4.Permanent Crops 30770 26478 33965 27881 25950 31645 40238 35181 44881 59406 96108 68571 143755

5.Livestock and

Products 15901 16228 18963 20148 21672 20940 23303 26049 31438 32172 32457 36123 37873
6.Unrecorded Mar-
keted Production 2888 2865 3155 3257 3342 3425 4950 3741 4100 4299 4668 5404 6070
Total Crops 41589 38130 46713 43903 46292 51837 58498 56905 70392 86832 111324 120439 208432
Total Gross
Farm Revenue 60978 57223 68831 67308 71306 76202 86751 86695 105931 123303 148449 161966 252375
Sugar cane as
% of total crops 3.4 4.0 2.1 3.6 4.7 5.7 6.0 6.0 4.3 5.1 5.3 7.0 5.0
Sugar cane as % of
total 2.5 2.7 1.4 2.4 3.1 3.9 4.0 4.0 3.0 3.6 4.0 5.1 3.8

Gross Farm Revenue
Source: Calculated from figures and tables Tn "Statistical Digest™ 1964-1976 various volumes, Central

Bureau of Statistics, Ministry of Finance and Planning.



eccnony, is quite considerable. The earnings from cane accrue

to rural households where the poor, who are engaged in agricultural

and allied occupations, are disproportionately located.

Other beneficiaries from the sugar industry apart from
cane producers, include processors, distributors, retailers and

their employees.

In addition to the benefits already mentioned, sugar forms

a significant part of the government revenue source for excise

duty. Details of government excise revenue receipts from
various commodities in 1976 show that sugar ranked third after

beer and cigarettes (See Appendix I111A).

1.4 Uses of Sugar in Kenya.
Economic matters aside, nutritionally sugar is a very
important source of energy in many Kenyan diets. Sugar has become

a common household foodstuff, especially among the urban dwellers

to whom it is now an essential rather than a luxury dietary con-
stituent. Its use in various forms has also spread extensively to
rural households where it was once regarded as the preserve of

the wealthy and urban sophisticated families. Sugar in Kenya is
used in various ways:-

(1) As a sweetener in tea, coffee, milk, porridge, pudding and

and other foodstuffs prepared in homes. S&éétneg; is an important

sensation to humans as it improves food palatability and taste.
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Although the relative importance of taste and calories
in accounting for sugar ingestion my be difficult to quantify,
it is apparent that the large consumption of sugar in Kenya
occurs more because people like its sweet taste and less for the
energy it provides.

|

(i) in industrial processes for sweetening, texturing, fermenta-
tion, preservation and other purposes in the manufacture of such
products as beverages, confectioneries, beer, canned fruits and

other foodstuffs.

With growing dietary sophistication and urbanization in

Kenya this latter use in bound to grow in importance.

1.5 Industry Problems
1.5.1. The Problems

The problems in the sugar industry are many and varied. First,
Kenya is stiTl not yet self-sufficient in sugar and the overfall
annual rate of growth of total domestic consumption has been
estimated.at per. cent (14.2 p.14). The present (1977) con-
sumption of sugar in Kenya is estimated to be about 219000 tonnes
and of this amount only about 195000 tcnnes is being produced
locally (14.7). National consumption*needs therefore must of
necessity be met gy importing about 24000 tonnes to supplement
domestic production with the subsequent drain an the country®s

foreign currency reserves.



The government has since independence (1963) been committed
to a policy of self-sufficiency with an ultimate target of a
domestic surplus for stock . The strategy which thelgownnnent
pursues to achieve this objective, is to increase the number of
white sugar factories and encourage cane production in both large

and small outgrower farms so that factories can operate near to

full capacity.

The problem of excess capacity is widespread in all
existing mills except Mumias. The under-utilizaticn of capacity is
most acute in the Nyanza Sugar Belt, where the study found that
the three factories (Miwani, Chemelil, and Miihorani) cnly use
from 30 to 60 per cent of their normal capacity. This situation
came to a head in April 1977 when Miwani Sugar Mills suffering
from lack of adequate cane supply threatened to close down and

lay off over 2000 employees.

This study analyses the problems and causes of excess
capacity and cane procurement in Kenya with sp;;ial emphasis cn
the Nyanza Sugar Belt. At the moment expansion and improvement of
the industry is cne of the major pre-occupations of the Kenya
Government. To that end a sugar rehabilitaticn programme has been
proposed under a special five-year programme, which Is expected to
be launched when the World Bank oompletes a study on how to improve
production of the Nyanza Sugar Belt and R;misﬁ-kgctories. This

programme is recognition by the government of the existing failures

and problems under present arrangements in the industry. Under the
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programme about Ksh.500 million will be spent an updating the

four old factories and bringing them into optimum production

(46p - 33).

In summary, problems in the sugar industry include pricing policy
(18p-336) under-utilization of factory capacity, alleged exoessive
processing oosts, and alleged inefficiencies arising from the
system of distribution and illicit sales to neighbouring countries,

resulting in local and national sugar shortages (18 p. 335).

1.5.2 Relevance of the Study

The sugar industry has a vital role to play in the growth and
development of the Kenyan economy (8 p.2) and this alone points to
the need for strengthening the industry through research and
evaluation studies. The present study describes and analyzes the
current organization, structure and practices in the industry. It
also evaluates the problems inherent in the system. Recent inter-
national shortages of sugar and the relatively high world prices
(6-2) ejgperienoed during the 1974-1976 period call for re-examination

of the national sugar policy (see Appendix VII).

The current objective underlying Kenya®s sugar policy is
to achieve self-sufficiency with stock surplus by 1980/81. To
this end the government has embarked on ambitious projects, involving
over-all expansion of the industry togpther with proposed rehabili-
taticn and improvement of the older projects in the N”anza Sugar

Belt and at Ramisi or the Coast. The rehabilitation programme is
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aired at boosting cane production to help reduce the
chronic problem of unused capacity experienced at Miwani,

Cherelil, Muhoroni and Ramisi factories.

lhe present study looks at the root causes of excess
capacity in the three factories in the Nyanza Sugar Belt. Ilhe
study therefore lays special emphasis on cane procurement problems
in -the whole area. It must be emphasized that with persistent
cane supply problems and subsequent under-utilization of existing
factory capacities, the Kenyan self-sufficiency objective migjht
be defeated despite physical expansion of existing or new factory
projects. Recent analysis of the trend of production and con-
sumption in Kenya (14.6) shews that other approaches in addition
to physical expansion are necessary if self-sufficiency in
sugar is to be realized. One useful approach is to carry out
research studies such as the present cne to analyse important

problems facing the industry.

The study consists of nine major chapters. Chapter I,
the Introduction leads on to Chapter Il which gives an over-view
of the structure and organization of the sugar industry in
general. The literature Review is done in Chapter Il11. Chapter
IV discusses the objectives and methodology used in the study,
while Chapter V explains the analysis and results. Chapter VI
is devoted to the analysis of the excess capacity problem,
while Chapter VIl deals with cane procurement problems. Tests of
hypothesis are formed in Chapter VIIlI and Chapter IX presents

the summary, conclusions and recommendations of the study.



CHAPTER 11

AM over-view OF THE STRUCTURE AND ORGANIZATION OF THE INDUSTRY

2 1 Introducticn:

In this chapter an attempt is made to describe the in-
stitutional and organizational set-up within the sugar industry
inKenya, startingwith the sugar cane farmer and proceeding to the processing
firms and the final consumer. To be able to understand problems
inherent in the industry, we need to know and examine the various
operations and organizational arrangements in cane production, sugar

processing and marketing.

2.2 Sugar-cane Production:
It is appropriate to give a brief account of sugar cane
growing conditions in Kenya as a background to the discussion that

will follow on the industry.

2.2.1 Environmental Requirements for Sugar

Sugar-cane (Saccharvim officinarum L.) is the sole source of
sugar produced in Kenya. Beet sugar can only reach the domestic
market through import sources. Sugar cane grows in the equatorial
regicn and the tropics, and even in warm temperate zones, between

v

3B North and 25° South (35p-93). By world standards, Kenya may be
considered a marginal area for commercial sugar cane cultivation.
On average sugar cane requires a minimum of 1500 mm. of rainfall,

distributed throughout the year® i f a satisfactory yield is to be

realized (Ip.193). In Kenya, with the exception of Mumias in Western



Provinoe, most cane growing areas like the Nyanza Sugar felt
and Ramisi at the Coast hare variable and often deficient rain-
fall often resulting in drought dankge and poor yields.

\'

\

In Kenya sugar cane is grovin from a few metres above sea- ,
level at Ramisi (Il the Coast to 1500 metres in Nyanza and the
Vfestem Provinces. Due to higii altitude effect, the typical maturity
period for cane in Nyanza and West?/rn Provinces ranges from 22 to 24

months for the plant crop and 18 tO;Z months for ratocns, while
9

at the coast it can be as short AS 12 to 14 months for both
I

plant and ratoon crops. K

Another ecological factor affecting cane growth and yield
is soils. It is generally recognized that sugar cane tolerates a
wife variety of soil ccnditicns, bqt for good yields free drainage

P
and a proper supply of nutrients ape necessary prerequisites. Among

d

the present sugar schemes, cnly Murtiias seems endowed with less
problematic soils. The coastal suglur zcne has reddish brown alluvial and
sandy soil formaticns with relatively good drainage but lew moisture
retaining capacity, thus making the coastal areas most marginal and

very sensitive to dry spells. The Nyanza Sugar Belt soils are in-

variably heavy "black cotton™ (@o~tmorilonitic) soils with inpeded
drainage. In addition these soils are too hard to break during the
dry season and again too sticky ana plastic during rains, thus requiring

heavy machinery and extra expensesjfor land preparation.
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2.2.2 The Agricultural Fhase 4

Apart from the geo-physical environmental factors described
above, sugar cane needs proper attention by the farmer if reasona-
ble economic yields are to be reelized. This section is devoted to
d description of cane husbandry practices recommended for sugar

cane farmers in Kenya at the time of writing (1977).

2.2.2.1 Land Preparation i
i
Preparing the land for the plant crop is both time-consu-
ming and expensive (1 p.194). Clearing, destaging, levelling and gra-

ding in the case of virgin land or ripping and removal of old cane stools
t

in the case of old cane landmans some of the initial operations.

The soil is opened up by deep ploughing and then several rounds

-
0

of light ploughing and harrowing must be done to ensure a suitable

soil tilth. Heavy machinery lik? crawler tractors with heavy

i
cultivators and subsoilers are often used on heavy soils as in the

>
case ofF Nyanza Sugar Pelt. In "areas with lighter soils like Mumias,

- t

the conventional wheel tractors can be used successfully, thereby

reducing costs considerably. J

2.2.2.2: Planting |
| .
After final harrowing the land is furrowed to make appropriate
]
planting "furrow holes" about X5 - 20 cm deep and spaced 1.2 to 1.8

metres apart. ldaally cane forplanting should be obtained from
nurseries which have beenestabf@shed from heat treated cane5as a
control measure against ratoon jstunting disease. However, few farmers
are known to use such heat- tréated seed-cane. At planting, the

seed-cane is cut into about thiee-node stem pieces called "setts"™
&

¢
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which are then planted end-to-end and buried horizontally about
5-8 on. deep with the buds pointing sideways and not upwards
or downwards in the furrow. Ihe tine of planting should coincide
with the cn-set of rains if proper cane establishment is to be
ensured.
2.2.2.3 Fertilizers .

Sugar cane requires nitrogenous,potassic and phosphatic
fertilizers and lime. Little or no response has been noted from
the application of phosphate and po&ash in most cane growing areas
in Kenyajbut especially so in the. Nyanza Sugar Belt. Thus nitrogen
remains the most important fertilizer for the crop. About 65 to 80 kg of
nitrogen per hectare in two split applications during the rains is
considered an average application rate for either the plant or ratoon
crop. In Mumias and at the coast phosphate response has been realized
and in addition to nitrogen about 65 kg P2 Og per hectare applied at

planting time is kncwn to give goodfyield response (1.p-196).

N.2.2.4 Weed Control

For good yields sugar cane ﬁields should be kept weed-free
throughout the crop life. Hoeing or”~hand weeding is widely used,
although due to increasing wage rates and shortage of casual labour/
during certain seasons, large farms”and factory nucleus plantations

extensively use herbicides and/or mechanical weed control.

*

Ne2.2.5 Harvesting

Harvesting is done when cane; is considered mature and millable.
£

sll areas of Kenya, sugar cane is. cut by hand using "pangas'™ or

°ther cutlery. In most cases the dkne is burnt before cutting to



uake harvesting less laborious.

5

Ideally, cane should be sent” for milling immediately after
harvesting, at least within 48 hours if quality and sugar content
are to remain higji. However, cn certain farms cane seldom reaches

factories in a good state because %f inadequate labour and transport

facilities.
t

2.2.2.6 The Crop Cycle Y

Generally speaking three harvests are obtained in a five-year
cycle period in all areas other than the Coast where a crop cycle
takes three years (14.2 p.13). On outgrcwer farms, the tendency is
to extend the crop cycle by taking®, off more than three to four ratocns
before the field is ploughed out and replanted. Yield levels often
drop with subsequent ratocn takings and this may explain the cannon

lcw yield levels an outgrower farms (see Table 5.14)

2.3 Sugarcane Production System”:

Historically and still in moSU/Sut countries sugar cane is mainly

a plantation crop. However in Kenya sugar cane growing as described

above (in section 22) takes place* under three major distinct types
of farming systems, namely, the nufcleus estates, and the outgrcwer
. ti. N

farms consisting of large farms and small scale farms.
1

2.3.1 The Nucleus Estates

_I|_*n ETA

The Kenya Government, thou™i) carcmitted to encouraging small
t-

farmers®™ participaticn in the industry, still recognizes the importance
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fk
\
Of providing a oentral plantation, knjwn as a "nucleus estate"

Y
fn orcter to ensure a steady and nealifble source of cane supply to
|

the factories. This type of arrangement avoids the danger of totally
1

relying an the whims of outgrowers for cane supply to the factories.
Apart from helping balance the flow qf cane supply to the factory,

a nucleus estate is also intended to™act as a '‘demonstration and

<4
service centre for small outgrower firms around the factory'.

J
r

4

(40 p. 90)

All the existing five factories and those planned for the

future have provisions for a nucleus ,"estate (see secticn 5 .3.3.1).
*

As shown in Tables 2.1 and 2.2 Ramisi relies heavily cn its nucleus
4

estate for its cane supply since it accounts for about 83% of its cane
area and 75% of total cane delivery. ?ﬂ area basis the proportion of
the cane area accounted for by the nucleus estate under each factory

r

is as follows:- Miwani 30.8%; Mumiaq 29%; Chemelil 22%; and
«

. X
Muhoroni 21%. However, on the basis <f cane supply, nucleus estates
with the exception of Ramisi, account for about 20 - 30% of total cane
delivery (Table 2.2) t
i
v
Although the nucleus estates still supply a significant
proportion of cane to the various factories, it is apparent (Table

2.2) that except for Ramisi, the outgrowers are bound to be the

dominant suppliers.



TABLE 2.1:

ESTIMATES OF CANE LAND AREA DISTRIBUTION BY TYPE OF PRODUCER IN KENYA - 1975/76 (hectares and %)

Type of Farm
Factory ha
a
Mumias™"" 3238
Chemelil 2833
Muhorcni 2024
Miwani 3228
Ramisi 4856
TOTAL 16189
Souroe:

Adapted from Economic Review of Agriculture Vol.

Note: a

M

Nucleus Estate

Large Scale Small Scale

Growers GRcwers
i % ha % ha % %
b c a b c a b Cc
28.6 28.6 0 0 0O 8094 71.4 71.4.
“ VV *el* U e »-C = * O HI%E . N K e* v
21.9 18.9 6475 50 43.2 3642 28.1 24.3
20.8 13.9 1214 12.5 8.3 6475 66.7 44.4
30.8 25.0 5666 53.8 43.8 1619 15.4 12.5
82.8 36.9 202 3.4 1.5 809 13.8 6.6
32.1 24.2 13557 26.9 20.2 20639 41.0 30.8

7 No.
hectares; b = % of total cane acreage
% of total canable land area

umias zcne has no large scale farms.

Total Cane Additional Total
Area Cane Land Land
ha % ha % % ha
a b Cc a b Cc a
11332 100 100 O 0 0 11332
, P
12950 100 88.9 2024 15.6 13.5 14974

9713 100 66.7 4856 50 33.3 14569
10522 100 81.3 2428 23.1 18.7 12950
5868 100 44.6 7285 124 53.4 13153
50385 100 75.2 16593 32.9 24.8 66978

1, 3975 p .12.

Canable



TABLE 2.2: PROPORTION OF CANE SUPPLED TO THE FACTORIES BY NUCLEUS

ESTATES AND OUTGRQUER FARNS in KENYA -

197|7 )
Source of Cane Supply Factories
Mumias Miwani Chemelil Muhoroni Ramis i
A B A B A B A * B A B
Nucleus Estate 31 33 33; 33 30 2 0 20 n.a. 75
Outgrowers 69 67 67_C 67 70 80 100 80 n.a 25
>
Total 100 100 ico.; 100 100 100 100 100 100 100
t
Source:

A = Authors Field Survey, 1977; B = Economic Review DFf Agric.

Vol. 9, No.2, 1977 p.37.J
C

*®
’

* —

During the survey Hiihoroni insisted on regarding

their nucleus esta%a as an outgrower farm (see section

5.3.3.1.) I

n.a = not available?

\Y

2-32 Large Fanrs {

In the early stages, the development of Kenya®s sugar industry

was carried out by settlers from England and India (40 p. 89). It is

these types of settler who acquired large farms and who actually formed

Lhe outgrowers in the early stages of the industry. With the advent of
t
political independence (in 196 3) sonte of these farms changed hands
*£
trough the government policy of Kenyanizatian of the large farms. As

can be seen in Table 5.1, apart froirj_-Mumias, all the other factories
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large-scale farms accounting for"a significant proportion of
cane area in their respective zcnes. These farms are arbitrarily
classified as those with sizes ranging from 20 hectares and above

(see section 5.2) . -

2 3,3 Sm=01 Scale Farms

A third group supplying cane t1(;) the factories is the nume-
rically superior small scale farmers .with between 1.2 to 6 hectares
of cane. A rough estimate made during this study puts such farm
units at about 16000 to 20,000 in thetcountry Csee Table 5.1).
Some of the small scale farmers have formed cane production and
marketing cooperatives while others operate individually (see section
5.2.4). In the Mumias zcne, where virtually all outgrowers are
small-scale farmers, an outgrcwer comgany has been formed (in April

0

1977) to co-ordinate in liaison with Mumias Sugar Company all the

activities of cane outgrowers in that-2"area including production and

marketing. )]

A breakdown of cane delivery to factories in Tables 2 .2 and2 .3
indicates the trend and importance ofo}):he contribution that the
various categories of sugar farms makf towards meeting cane supply
needs of sugar factories in Kenya. It"is worth noting that the small-
holders have proved to be both the numerically superior and the
dominant cane supplier group,presentlz/ accounting for about 62% of cane
delivered to the factories (Fig. 2 .1)j lhe leading position held by
snail scale farmers as a group of carl? suppliers is bound to remain

So even grow stronger as the new factory projects in South Nyanza
P

~d ifeola come into production with aldinost the same set-up as

Mumias. -
1

ft



TABLE 2.3:TOTAL SUGAR CANE PRODUCTION

Factory Nucleus Estates

LaX"gB rdfdls -

Small holders: a.Private

b .Cooperative
Societies

c.Settlement
Schemes

TOTAL

Source:

1971

tcnnes

434270

-3 Ok B~
100262
89399

221916

1378002

Adapted from Economic Survey 1975 - 1977.

BY TYPE OF GROWERS IN KENYA
.1972 1973
% tcnnes % Tcnnes
Share Share
31.5 351967 33.1 534132
88.6 ®RYG Hr.D *~ 5-70595
7.3" 165361
» 86872 8.2
6.2 3 78444
16.1 171057 16.1 196530
100 1062295 100 1545062

1971 - 1976
1974 1975
% Tcnnes % Tcnnes
Share Share

34.6 622056 36.2 551752

-36-9 -Bft f _15 3 _124721-

10.7 427595 24.9 443654
5.1 238117 13.9 326562
12.7 202957 11.8 207894
100 1719083 100 1654583

1976

% Tcnnes
Share

33.3 487328

138353

26.8 500479

19.7 332603

12.6 193834

100 1652697

%
Share

29.5

30.3

20.1

11.7

100
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FIG2-1 .GRAPH SHOWING TOTAL CANE PRODUCTION AND SUPPLY

SHARE by TYPE OF PRODUCERS IN KENYA
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24 Sugar Cane Marketing System
2.4.1 Cane Marketing and Pricing

The sugar factories form the markets for all the sugar cane
produced in each factory zone. In some zcnes jaggery production and
chewing” of sugar cane which would offer altematil\e markets for
cane are legally banned. This Ieaves;sugar cane produced in each
factory zcne to be purchased monopsonistically by the factory. Even
CI]’]:EtitiCh among sugar Tactories forr cane procurement is thoroughly
checked and discouraged by the government throu™n a strict zoning
scheme. No farmer is allowed to sell his cane to any factory outside
his zone and no factory is allowed to procure cane from another
factory zone without express permission from the government. Factory-
grower relations are largely set by the government. Cane prioes are
fixed and constantly reviewed by the government as is also the case
for the price of sugar. The farmers are paid on the basis of the
weight of cane delivered rather than bn quality basis as no grading
either on sugar content or on physical quality aspects is ever done.
It has often been felt that cane prio)e/s have been quite low in the
past thus discouraging farmers from increasing production, (18 p.338)
leading to underutilization of factory capacity. The cane producer

prioes as fixed by the government during the last decade are shewn

in Table 2.4.

~,K2 Cane Transport ?

lhe transportation of cane toffactories is usually done by
tractor-dr,"axn trailers or large truck :.lorries, often hired from the
mﬁ/ or from private transporters or owned by the farmer in the

e °f some large farms. The transport charges are standardized by
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TABLE 2.4: CANE PRODUCER PRICES IN KENYA 1966 - 1977
Year 1966 1967 1968 1969 1970 1971 1972 . 1973 1974 1975
Price Ksh/tcnne 42.20 42.20 46.00 45.20 45.20 45.20 50.00 51.80 61.80 89.40
Source: Statistical Abstracts 1966-1977; Economic Review of Agriculture Vol. 7 No.l.
TABLE 2.5: TRANSPORT ZONING AND CHARGE RATES IN THE NYANZA SUGAR BELT
: “Vv - ‘ [ B T - | I’I|I
Zoning Distance (km) Charge Rates Ksh/tcnne
old* (1976/77) New™""(1977/78) old (1976/77) New (1977/78)
A 0=10 0=10 21 25
B 11-16 11-16 23 28
C 17-24 17-24 26 32
D Over 24 25-32 28 34
Over 32 negotiable

Source:

* 0ld Charges: Study Survey
** New Charges: Daily Nation 4th Nov. 1977

1976 1977

104.50 133.00

Y Y,
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-tte government an the basis of constant reviews by a locally

instituted ""transport committee" in-each zone. The charges now range
fpan Ksh . 25 to Ksh. 34 per tcrne :/\vithin a radius of 3R Kilometers
(lable 2*5). Gross margin analysis shows that after cane establish-

Jient cost, transport cost appears to be the second highest single

variable cost item per hectare of gane produced.

24.3: Cane Quality and Grading:

4

As menticned earlier, sugar cane in Kenya is paid for by

the factories at a simple flat rate; based cn weight and not quality
«

of cane delivered. This system is not without its problems; it
*

neither awards bonuses to good quality cane nor does it give

penalty for poor cane marketed to {the factory.

2.4.3.1 Factors Affecting Cane Quality

Good millable cane of high quality and recoverable sugar
content Is an asset to factorycomers especially in a place like
f

Kenya where cane is paid for on quantity rather than on a quality

basis. Cane quality is known to be affected by some of the following

-

factors:- -

(i) The age of cane at harvest: It is therefore important
i

to harvest cane at the right age of" maturity.
-
_ _ ! _
(i1) Burning of cane: Cane-:burnt either for ease of han-
Asting or through arson deteriorates very fast in quality as a result

the inversion process triggered - off by the fire . Such cane ought
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to-ib cut and delivered to the factory immediately.

%
~mjj - Other factors such as the type of cane variety, climate

and agrcncmic practices are also known to affect cane quality.

2,5 The Processing Phase

2.5.1 cane Hilling:

All the five factories processing sugar in Kenya work
basically cn the same principle. After weighting at the mill yard
the cane is conveyed and fed into cutter units and shredders which
prepare the mass of sugar cane Tfor “roller mills where it is squeezed
to extract juice. The juioe is strained through screens, then subjected
to a "clarification”™ process involving heating, liming or
phosphating to raise pH and prevent inversion of sucrose to simple
sugars. Further boiling of the juice follows In evaporators to remove
water. After evaporation the next."process is crystallization where
the thick syrup obtained from the; evaporators is fed into vacuum
pans where at lew pressure a super-saturated mixture of molasses and
sucrose crystals form the massecuite.The massecuite js then led to
crystallizer (open pans) where it is agitated by stirring to encourage
growth of sugar crystals. The ma$secuite is then purged in automatic
centrifugals with a modicum of washing which separates the crystals
from the molasses (40p.91). Theé'sxxw crystals are then dried and
bagged in 100 kg bags which are..]Jthen stored within the factory

precincts to await distribution;, to KNTC depots. Figure -2.2 shows

a schematic flew chart for cane® sugar manufacture.
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2.5.2 Sugar Quality and Refining

The sugar produced in all the Kenyan factories is what
is termed "mill-white sugar™ or "commercial raw sugar'™ but not
"refined sugar'. The Kenya sugar produoed locally has therefore
a brownish colour due to the incomplete removal of molasses
coating jwhich may vary from factory to factory or from time to
time with a given factory depending cn the extent and method of
processing. The government of Kenya however has put a minimum
quality standard as regards colour and foreign matter content of
sugar based cn the "International Ccmmissicn for Uniform Methods
of Sugar Analysis” (=1.C.U.M.S.A.) units. lhe acceptable I1.C.U.M.S_A.
unit range put by the Kenya Bureau of Standards for locally
produced sugar is within 300 to 500 taking refined sugar to be 100
such units. The lower the units the better orwhiter the sugar but
the more costly it becomes to produce as it approaches the refining
process, which entails additional expenditure cn energy and
chemicals. It is not surprising therefore that most factories tend
to produce brown sugar given that under government regulaticns they
have to sell all the sugar at the same price irrespective of colour

provided it is within the acceptable ICUMSA unit range.

The Miwani Sugar Mills used to operate and still retain
machinery for refining but they had to abandon refining as it proved
uneconomic,since the price was the same for both refined and un-
refined sugar. According to Miwani figures, they used to lose as much
35 30% of raw sugar equivalent byweight 1in the refinery 1i.e.

instead of 670 bags of raw sugar per day they would cnly obtain 470 bags
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per day using the same amount of cane (6 Nov. 8 1977).

2.5.3 By-Products of Sugar Manufacture
The range and utilization of the by-products in Kenyan
sugar industry is still quite limited. The following are two of

the present by-products of some economic significance

2.5.3.1 Bagasse:
Bagasse is the fibrous stem waste material left after juice
extraction. In Kenya the bagasse is mainly used as fuel in the
factory boilers and with the current high world oil prices, the
use of bagasse provides a great saving an fuel oil in the industry.
It is estimated that 3kg of bagasse with 45 cent water content
is equivalent to one kg. of coal (35 p.-101). In some countries, like
South Africa for example, other uses of bagasse include the manufacture

of particle board, plastics, higjh quality writing paper and furfural.

2.5.3.2 Molasses: This by far is the most important by-product, of the
sugar industry in Kenya. At present same of it issold Ilocally and userl
as an ingredient in cattle feeds>while some is used for the manufa-

cture of industrial spirits and fermentation alcohol. So far only

Miwani factory has a distillery for spirits attached to it. Unfortunately
its capacity is so limited that it cannot even cope with molasses from
Miwani factory alcne. Molasses from other factories which cannot be

sold locally are exported in raw form bia Mombasa to Europe and the
United States. Due to lacik of storage and railway transport facilities

some Tactories have had to run some of their molasses to waste. The

production and export figures for molasses in Kenya during the last



ctecade is given in Appendix HID, while the prioe structure for

molasses in 1976 is given in Table 2.6 below.

TABLE 2-6: PRICE STRUCTURE FOR MOLASSES IN KENYA-1976

K.Sh / tonne

Ex-factory 228.00
Rail transport to Mombasa 72.00
Siding Charges 1.50
Handling Charges 16.00
Warfage 2.50
f.o.b. Mombasa 320.00

Source: Small Scale Sugar Project Report (op. cit)

At the time of writing (1977) a factory intended to utilize
molasses for the manufacture of spirits and other industrial products
was planned to be put up in Kisumu. This project is expectecj to

expand the domestic market and utilization of molasses in Kenya.

2.6 Sugar Marketing System

As a net importer and with neigjhbouring countries experie-
ncing persistent shortages resulting in smuggling of sugar across
the border, the government of Kenya has long been obliged to have
full control over the pricing and marketing of sugar. In 1973, this
control was further tightened when sugar cane and sugar were both

declared special produce under section 190 of the Agricultural Act

1
which also established the Kenya Sugar Authority.



26.1 Sugar Supply Sources
The sugar found in Kenya"s domestic market is either
produced in the five local factories or is imported from abroad

(see Fig. 2.2 and Table 2.7).

Although consumption still outstrips domestic production,
the contribution of the local factories to the domestic market new
stands at about 80% as compared to 31% in 1965 (Table 2.7)#ihe
share ccntributicn to the domestic market by each of the fTive

factories is shown in section 5.3.2 and Table 5.20.

2.6.2. Sugar Distribution

2.6.2.1. The Sole Distributor: The general distribution and marketing
sug-r, is arranged by the government through the Ministry of Commerce
and Industry. The Ministry, through its Department of Trade and
Supplies, instructs the various sugar factories in the country to
dispatch a stated quantity of sugar to various Kenya National Trading
Corporaticn (KNTC) depots. The KNTC with a system of 18 depots
strategically located throughout the country is a government-owned
commercial concern which acts as the sole distributor of sugar in

the country. It also receives imported sugar from the Kenya Farmers
Association (Coop..Ltd) which is the government agent for handling

imported sugar.

26.2.2. KNTC Sub-agents (Vhole-salers )
The sugar received iIn the various 18 KNTC depots is distri-
buted further by selling to appointed distributing (whosesale )

agents in various consumption centres in the country. To be appointed



Year

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

TABLE 2.7:

PRODUCTION,

Domestic Production [Imports

M.T.

17
20
20
28
28
30
33
33
38
35

29

Source:

%

31

31

29

39

36

34

35

33

39

33

26

NB:

M.T.

28

45

49

43

50

58

60

67

60

70

83

IMPORT AND CONSUMPTION

Consum- Stocks
ption
M.T. M.T.

55

65 -
69

71 -
78 -
83

93
100 -
98
105 -

112 -

Year

1966
1967
196 8
1969
1970
1971
1972
1973
1974
1975

1976

OF SUGAR

Domestic Produ-

M.T.

36

60

81

115

125

124

92

138

163

180

170

% - domestic production as % of consumption;

IN KENYA 1955 - 1976("000 M.T.)

ction
%

30

50

61.4

81

79

69

47

64

72

77

77

Inports

M.T.

85
61
51
27
38
59
114
76
80
50

50

"Statistical Abstracts'™ and "Statistical Digest'” various issues
None

Consump-
tion
M.T.

121
121
132
142
160
183
195
217
224
203

195

Stocks

M.T.

23

38

33

25
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a KNTC distributor for a girep area, one has to fill KNTC
distributorship application forms in which the applicant states

his business experience and financial ability.

2.6.2.3 The Retailers*are numerous and scattered everywhere in
most centres of ccnsunpticn. They include and range from small
traders in the country-side to kiosk-dealers, shop-keepers, general
store dealers, super-market and self-service store owners in the
major urban oentres.lhe retailers buy in bulk (at least 100kg-bag

each) and sell in smaller quantities as desired by the consumer.

2.6.3 Pricing of Sugar

The government of Kenya controls prices
for berth sugar cane and sugar at all levels of their respective marketing
channels. As a corollary, therefore, all the margins ranging from ex-
factory to retail price margins are regulated. The government
imposes some excise duty on all sugar consumed in Kenya (see Table 2 .9

and Appendix 111 A).

Since 1966 several government legal notices hare appeared
making successive price increases in sugar and sugar cane prices. Table
Z 8 below shows such changes and helps to illustrate the extent of

government control in the sugar pricing system.

Z6.3.1 The Pricing Structure
From 1961 to 1972"the government fixed ex-factory price
of sugar was linked directly with the Commonwealth Sugar Agreement

formula. Thereafter the pricing system seemed to hare deviated from the
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TABLE 2.8. CANE AND SUGAR PRICES IN KENYA SET BY VARIOUS LEGAL

NOTICES 1966-197*

1
Year/Date Legal Notioe Ccine Price Mill-White Sugar Consumer Prioe
Ksjh/tcnne Ex—factory_prlce Ksh/kg
before excise
Ksh/tcnne
3
1
Pre-1966 - 7-38 - 1.55
Oct.1966 LN334/1966 | 45 919.38 1.55
April 1969- LN 11371969 ; 1 MS 904.90 1.65
1971 LN 136719711 1
X
Marchl972 LN 54/72 | 5 50 1080 1.85
LN 55/1971 '
!
Jan.-Feb. r
=-60- 1230 2.40
1974 LN 35/74 j60-62
i
March 1975 LN 30/75 *90-92 1860 3.50
1976* - 1p4 .60 1860 4.50
1977* - 1:33.00 3700 4.50

Source: Economic Review of Agric. Jan-March 1975
N.B. * Author®s Survey; - Not available

t

I
C.S.A. formula (44p.83) ever”uptothe time C.S_A_became defunct in

1975. However in formulating jthe prices and the trader®s margins
the government takes into accjount:- (&) the trend in the rising costs
of production at farm and faﬁtory levels; (b) the world price levels

and the sugar equalization fiUnds requirements needed to subsidize



TABLE 2.9: COMPONENTS AND STRUCTURE OF SUGAR PRICES

Description 1971
Cane Acqusiticn Cost (TC/TS=10:1 452.00
Factory Milling Margin 1+52.90
Price paid to the factory 904.90

Government Levies:-

Excise duty t+H+0.90

Sugar Equalization Fund 100.00
Distribution Cost 24.70

Value as at KNTC Depot 1470.50
" KNTC Margin *181 00

KNTC selling Price to Wholesalers 1488.50

Whole-salers®™ Margin 34.00
Wholesalers* Selling Price to

Retailers 1522.50
Retailers* Margin 127.50
Retailers* price to consumers 1650.00

Calculated from

Source: /Tale & Lyle Report Vol_.l p.81 and Small Scale Sugar Production Report Vol

1972

500.00

580.00
1080.00

440.90
100.00
49.10
1670.00

18.00

1688.00

34.00

1722.00
128.00

1850.00

39

1973

518.00

562.00
1080.00

440.90
100.00
49.10
1670.00

" 18.00

1688.00

34.00

1722.00
128.00

1850.00

IN KENYA

- 1974

618.00

612.00
1230.00

440.90
500.00
49.10
2220.00

"18.00
2238.00
34.00
2272.00
128.00

2400.00

1971 - 1976

1975

894.00

966.00
1860.00

440.90
800.00
71.50
3172.40

37.60"

3210.00

40.00

3250.00

250.00

3500.00

(Ksh/teni, , )

1976

1045.

1255.00
2300.00

440_70
1376.00
70.00
4186.00

= 17.00
4203.90
59.00
4262 .90
235.00

4500.00

111 Appendix 1.2



sugar imports in the face of rising world prices; (c¢) the cost of
distribution and the cost of livi«V index in the country with

regard to the consumer. Table 2_.9tebove gives a break-down of sugar
prices as per 1971-1976. -'I

Trade margin analysis teﬁq to shew that the sugar price
structure is heavily burdened with government levd.es in the form

. . £ e
of excise duty, sugar equalization fund and distribution costs. In
$

1975 for exanple, the government Charges accounted for about 37%
of the consumer prioe while the margins for KNTC, wholesale and

retail each accounted for 1.1%; 1il% and 7.1% of the consumer price

k

respectively. Lew trade margins a] both wholesale and retail levels

f
(Table 2.10) may be one reason foj; hoarding and smuggling resulting

«
in shortages in some areas. |

\
)

TABLE 2.10: SUGAR TRADE MARGINS QS PER-CENTAGE OF SELLING PRICE 1971-1976
I

1971 1;72 1973 1974 1975 1976
A
Government 38 35 35 45 41 45
KNTC 1.2 'O 1.1 0.8 1.2 m 0.4
Wholesale 2.2 l 2.0 1.5 1.2 1.4
Retail 7.7 $.9 6.9 5.3 7.1 5.2

Source: Calculate”™ from Table 2 .9



i
2 g## Sugar Consumption and Dengnd
! Sugar consumption now Esti-mated to be increasing at 7%
(4.2 op.cit) is determined by ~“e\eral factors, the major ones
being (i) Disposable inocmie per capita; (ii) Retail price
of sugar; (iii) Prices of other products including manufactured
products using sugar; (iv) Timgt trend factors which include such
factors as urbanization, unprO\}/ed sugar distribution and transport.
|
A fhnngfi sugar consumption in Kenya shews a very close fit
to a 71% increase per annum beltween 1955 to 1975, in the last two years
with the prioe new at Ksh. 4.50/kg there has been a significant break
in the trend resulting in a decline in ccnsumpticn (see Fig-2.4 and
Appendix 111 B). This is becappe "for the first time in nearly 20
years, the price of sugar has 0/l(a’een increased very sharply both in
terms of other goods and in relation to disposable income™ (10.5
op-.cit). |
Projections done by tjie Ministry of Agriculture (10.6 op.cit)
forecast self-sufficiency b’\lﬂ1980/81. The same projections forecast
I

deficits re-emergingby 1987 ur]less new projects,net yet planned for

ncwre started just before tKkt 72ate  (Pig-2 -4 and Appendix. I111IB).

Industrial sugar utilization in Kenya accounts for a very
J
low percentage of domestic consumption (see Fig. 2 .4 and appendix 111c)

Hcweuer this percentage is exjected to increase given the rising per

capita incomes and increasingfindustrialization and urbanization.



FIG. 2-4: GBAPH SHOWING ACTUAL AnND PROJECTED CONSUMPTION AND PRODUCTION ur )n Anin i~ v
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2 7 Government Facilitating Programmes in the Sugar Industry

4,
Not only has the government of Kenya been a dominant factor

in sugar pricing and marketingj but it has also been involved in
planning and financing various .programmes aimed at facilitating

rapid development within the industry. The government has been in-
volved in the ccnstructicn of new factories through direct investment
of public funds. It has also engaged in negotiating foreign loans

and expert management contracts to help establish and run the new

factories. . )

v

Infrastructural development, provision of extension services
and research are other programmes undertaken by the government. These
programmes invariably entail intricate inter-Ministerial involvement
and sometimes a clear-cut divi%ing line may not be easy to draw with
respect to the role played by E?e various Ministries in the government.
The Ministry of Works for example undertakes the responsibility of
supplying and maintaining adequate all-weather road net-works around

s

the sugar schemes. The Ministry of Commerce and Industry on the other
hand provides the distributi.cnVdepots through KNTC. Technically the
Ministry of Agriculture throug%'its Extension and Training Diyisicn
together with the Crops Division is supposed to be in charge ox all the
extension work an various crops including sugar cane. However extension
services among sugar cane farmsrs in Kenya are provided by a variety

it.

of staff from different institygtional organizations.

In the Muhorcni zone tfie Settlement Sugar Organization (S.S.0-)

instituted by the Ministry of Jemds and Settlement is the dominant

source of the extension services. In Chemelil and Miwani zones however?



with nore powers to control the industry. However at the moment,

¥
K.S.A. lays down the blue-print and carries out tire appraisal for
sugar development and expansion schemes in the whole sugar industry.

f
\Y

In accordance with Chapter 318 of the Agricultural Act, the
Minister for Agriculture instituted tireK.S_A. to consist of tire
foilwing:- (i) a Chairman (ii) two permanent secretaries from the
Ministries of Agriculture agl Finance and Planning (iii) one chief
executive officer (iv) farmers®™ representatives and (V) representatives
of sugar factories (40 p VoI,X'I p.-54). The K.S.A is expected to expand
both in scope and powers; and at the time of writing (1977) several
job advertisements had appealed in local papers requiring some
specialized perscnnel to joir11 the Authority.

i
*
2.8.1.2.The Kenya National Trading Corporation (K.N.T.C.)

The KNTC, started hr 1965 , is a commercial concern owned and
financed by the Industrial afrd Commercial Development Corporation
(1.C.D.C.) of the Ministry of Commerce and Industry. The distribution
of sugar is solely monopolized by the KNTC. Though initially star-fed
to deal mainly with sugar, tire KNTC now handles a range of products
including salt, oement, textiles, edible oils, rice and various other
items. However, sugar still remains the dominant product handled by
the KNTC accounting for aotjjt 70% of the Corporation®s turn-over
(Table 5.11). During the field survey for this study, many people
interviewed felt that with n;')any products to handle, KNTC"s role in
sugar distribution left a lot to be desired and there were suggestions

«

that K.S.A. should take over! this task.



the Sugar Belt Cooperative U_nion (5-B.C.U) at present, with the help
of a German organization Frie*'drddi—Ebert—Stiftung (F.E.S™, 1s monitoring
and co-ordinating various rartP activities including extension services
to the small scale sugar cane farmers. Thus the Ministry of Cooperative
Development has also a role to play in trie industry. In the Mumias zone
the Sugar Company provides extension and other services in Fiaison
with the newly formed I\/umias_——Outgrowers' Company .

l‘r

t

With respect to research, Kenya has a well-established sugar

cane research station at Kibds which falls under the Research Division
of the Ministry of Agriculture. The station conducts research on

various aspects covering breeding, variety selection, agronomy, soil

chemistry, sugar technologyentomology and pathology.

2. 8 Other Institutions involved in the Industry
2.8.1 Government Sponsored "Organizati ora :

Although sugar is ar.tximportant commodity in Kenya, the govern-
ment control has been direc%I rather than through a statutory board as

has been the case with most (agricultural coirmodities. But now it
W

seems the government has futly adapted amove towards handing over the

control of the industry to a sxatutory body in xhe face of rapid

development in the industry,

2.8.1.1. The Kenya Sugar Authority: (K.S.AD)

«

This is an advisory’-body formed vrithin the Ministry of

Agriculture ~ 1972 un«”~r Ifegal Notice 32/72 vMch also declared

sugar a special crop. Hie /pthority was started with the inixial

objective of promoting aid ~fostering the development of cane cultivation
*

and sugar production. In the long-run K.S.A. is intended to be vested



TABLE 2.11: KNTC TU-RN—.OVE_LR FRQM SU,%AR AND OTHER PRODUCTS
I

__________________ "]
1965 - 1974 1
*
*
<
F
v Val\jJe K£ Million
ear
_ Other Products> Total Sugar Value as
Ending 30th June Su»ar i % of Total
*
1965/66 7.5 8.13 92.3
{ °-63
1967 7.6 £0.36 7.96 95.5
1968 8.4 > 2.90 11.30 74.3
w
1969 9.1 < 3.23 12.33 73.8
1970 9.8 i 4.90 14.70 66 .7
1971 11.3 b( 4-7? 16.02 70.5
1972 13.8 A 6.29 20.09 68.7
1973 15.9 > 8.06 23.96 66.4
1974 18.8 IV 7.08 25.88 72.6

a

Source: Tate and Lyle Report 1976 €op.cit) Vol. 1 p.24.

3 .
f

2. 8.2 Non-govemment Organizations
2.8.2.1 Labour Organizations
Collective bargaining” in the form of a labour union is a legalized
process characteristic of mostjindustrial set-ups in Kenya. Nearly all
the regular wage workers in thle sugar industry are members of the Kenya
)

Union of Sugar Plantation Workers (K.U.S.P.W.) CHOp.-92). The _K.U.S_.P.W.

b - -
acts as a watchdog to ensure that workers enjoy their rights and privileges

]
I
v
!
|



. -

%

as stipulated by la-n Thus the union watches against any elements

of injustices like bad working Conditions, subsistanoe wages, long

hours and sudden or arbitrary 1&y-offs which may be effected by

the various sugar firms due to .greed or in an attempt by management

to earn extra profits. The Unicn bargains with the respective sugar-

4
companies in case of minor prdt&eins. For irlagjor industrial disputes or
X

if the Union and the employer () are at logger-heads on air issue, the

matter is taken to the Kenya Industrial Court where the Union bargains

with the Kenya Federation of Employers (K.F.E) representing the sugarl

) Ve
firms. V

»

2.8.2.2. The Kenya Sugar Manufacturers® Association (K.S.M.A.)

The K.S.M.A is a body-formed by tiie various sugar manufacturing
conpanies in Kenya with the sole purpose of inter-changing ideas among
the various firms. The organization also presents sugar manufacturers
views to the government and the Kenya Sugar Authority on various

aspects concerning the iIndustry.
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CHAPTER H I
[ ——
UTEEFtTURE REVIEW
\Y
3.1. Introduction: q
\Y

This Chapter is intended to analyse and give a sunmary
of available literature deemed relevant to the present study.
It is a matter of commcn knowledge and frequent comment that

?
in developing countries literature cn most topics is hard to

come-by, and the present study topic is no exception in this

Vv,
respect. For systematic analysis the review will first start with
literature cn the Kenyan and East African sugar industry before

touching cn other literature .-elsewhere.
t, >
3.2 Literature cn the Kenyan and East African Sugar Industry

»T
*

3.2.1 Studies by Frank

There is only a limited amount of published material cn
the sugar industry in Kenya,."|The most recent and relevant study
was by Frank in 1964 under the title of "sugar Industry in East

Africa”™ (12.3) in which he analysed some problems and policy
N

questions relating to the exp?nsion of the sugar industry in

East Africa . "Sugar Industry in East Africa" is a combination

of two earlier studies by Fr™nk on "Tne Production and Distribution
of Sugar in East Africa" (12%L) and the "Analysis and Projection of

Demand for Sugar in East Africa” (12.2). The two studies had earlier

1

been presented as papers to "the East African Institute of Social
-?

Research Conference at Makenare University during 1963 and 1964

/

sessions. i
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In his study, Frand® carried out some analyses which
are of relevance to policy|makers and planners in the industry:

(i) First, Frank reveals 1j?at as far back as 1955 Uganda (hew
A\

a net importer!) had experienced consistent surplus production
over ccnsunpticn, while Keriya. and Tanzania had persistent short-

falls forcing them to import sugar from Uganda and abroad through-
v

out most of the past. Further he observes that there has been
ft

a high per capita sugar ccnsunpticn in urban areas of East Africa
and that most of the sugar ;has been consumed by a small and
£

relatively wealthy proportion of the population. His study also

I
noted the lew industrial ccnsunpticn of sugar which accounted for
I

only about 3 to 5 per oent of total ccnsunpticn in 1964.
*

(ii) Using, least squares estimation techniques Frank analysed .
>

and projected sugar demand .in Kenya and East Africa upto 1970
using projection models estimated with time series data from
1954 to 1963 (12.3 p 33 axi 12.2 pp. 1-5).

&
3.2.1.1 Frank’s Demand Model

. i i _ _
Given that governments in East Africa always import sugar

>
and sell it at prevailing internal fixed prices, Frank postulated

that "the supply of sugar Effectively has been perfectly elastic
|

with respect to prioe” (12,~ p.l), and that all changes in demand

are attributable to factor2 affecting tine sugar demand schedule.

*

Such fTactors include:-
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(i) per capita disposable income (Z2); (ii) the retail price
of sugar (Z3); and (iiiQ) oth!er time trend factors difficult
to neasure (Zg). Grouped uncl:ler tine trend 5’\) are fTactors lilce—
(@ inproveirent in transport and distribution;
(b) changing food habits; (¢) increased knowledge; and
(d) changes in inoome distribution favouring la-; incare households
which tend to have higher individual incare elasticities (12.2 pp
1-3 and 12.3 p. 39).
Thus the basic demand equation can be written:

X =al+ a2 Z2 +a3;Z3 + a2, (&l 1}>where

X is a neasure of sugar consuilipticn cn a per capita or an aggre-

gate basis; 279, z», 7Z§ are as defined in parentheses above. And

also for z~: 1954 = 0 ;1963 = 9 .s§, a~, an, @ are carsrancs.

v
*

Under tlie assunpticn that the price and income elasticities
of demand for sugar decrease with increasing levels of per capita,
sugar consunpticn and that tire increasing trend In sugar carsumj cion
results In a constant absblute increase in per capita ccnsuiipticn
over tine (12.2 p.5 and 12.3 p.HO), Frank formulated the following

equation (Eq Il) from EqA I:

y =al + a9 log™® w2 + a3 log® w3 + af w» (Eq II);

v;here y = sugar cansunpticn measured either on an aggregate (Local)

basis or on a per capita;basis; v = disposable income, also
neasured either on an abrogate or per capita basis; w3 = retail
price of sugar ; wi{ =_. "tine trend.

%

—



A third equation CEq.l111) was also formulated under the

assuption that the price and income elasticities are constant

I
and the trend factors result.-in a constant percentage increase

i
in ccnsunpticn per unit time” (12.5 p.5 and 12.3 p.UO op.cit).

Most of Frank®"s discussions yjere based on results obtained from

this assumption using equation 111, formulated as follows:
i
loge y =/ logh-w2 + a3loge w3 + ~ w4 (&P 111 )
V

where vy, w2, w3, w are the; same as above.
i
From equation 111, with: 6y/6w2; 6y/6w3 and 6y/6w"

representing partial derivatives one obtains the following:

i
(i) Income elasticity of de{end = (by/sw9). (1) = a,
y 1
(ii) Price elasticity of defend = (-6y/6w3). (Ws) = -as3

1

(iii) Percentage rate of in%rease of sugar consumption per unit

time (By/6w. ).
4

3.2.1.2 Frank"s Regression Results

Frank found that the; time trend factors (Z4) were highly
I

significant while retail prtloe and disposable incorre effects on

J.
sugar demand were very weak (Table 3.1)



TABLE 3.1 :

Basis of :
neasure-
nent of
ccnsunp-
tion and
income

Aggregate
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FRANK®"S RESULTS FOR KENYA®"S SUGAR DEMAND REGRESSION

Income
Varia-
ble
defla-
ted

Yes

No

Yes

Price
Varia-
ble
defla-
ted

Yes

Yes

Yes

Yes

Const” m Income Price
ant Elasti- Elasti-

city city

al *2 a3

3.39 0.45 -0.46

3.82 0.27 -0.44

11. 32 0.27 -o.ft

13.72 -0.12 -0.52

* Significant at 0.05

Source:

level using t test

Annual! . R2

%
Trend
Incre-
ase
al] x
100

*

3*7 :

4.5%*

St

7.8

6-3“

0.936

0.931

0.978

0.977

Significa
nt corr-
elation (r
between
Independ-
ent
variables

Income
and
Trend
0.84

None

Income
and

Time

0.97

Income
and

Time
0.96

Frank, C.R.: "The Sugar Industry in East Africa" p.43
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3.2.1.3 Commants cn Frank’s Study

In the three works, Frank had in mind the possibility of
developing a common sugar policy within the (new defunct) East
African Community (12.3 p.10) as opposed to the policy of autarchy.
A common sugar policy as envisaged by Frank is now out of the
question following the break up of the East African Community.
Kenya, Tanzania and Uganda obviously must each pursue a policy of

autarchy with respect to sugar and similar commodities.

Howewr, some of his comments on such aspects as distribution,
transportation, future expansion and government policy in the
industry are still relevant to any current planning or policy issues
in the sugar industry. His demand model structure is a useful
guide for predictive and projection purposes, but it calls for rede-
finition of coefficients in relation to ccntenporary conditions.
Frank himself points out that his work should not be regarded as a
definitive study of the economics of the sugar industry of East
Africa . Indeed ever since his study was done (1964) many changes
have taken place in the industry and in the East Africa economies

in general.

12.2 Study by Mwebesa and Owiti

Another study on a similar line is by Mwebesa and Ctoiti (29)
which outlines : factors of production (land, labour and capital),
marketing (demand and supply), and policy issues in the sugar
industry. In all fairness to the authors, one would say that the

paper is actually a summarized varsicn of Frank®s bock on 'Sugar



Industry in East Africa" which bears the sane title and to which
the authorsrefer extensively. The authors ccnoede that it is not
easy to cover the economics of an important commodity like sugar in
a few pages (ten) of their report and that they have left the
reader to explore further what they have generalized C29 p.l1 and

p.10)

12.3: Ministry of Agriculture Demand and Projection Study

In March 1977, "the Development Planning Divisicn of the
Ministry of Agriculture in Kenya prepared a paper (of 22 pages)
entitled "Projections cn White Sugar Consumption in Kenya to 1990,
Their Reconciliation with Sugar Production and Policy Implications"
(14.6), which among other things dealt with:-
(i) An analysis of past trends of sugar consumption in Kenya from
1954 to 1976; (ii) Pricing Policy and Sugar Consumption;(iii) The
projections for sugar consunpticn in Kenya to 1990 and their recon-
ciliation with the proposed expansion of sugar production;
(iv) The inherent risk in a major sugar export programme; and Cyil

The industrial uses of sugar.

3.2.3.1 The Analysis and the Results

The Ministry"s paper analysed the historic trend of sugar
consumption in Kenya with data from 1954 to 1976 using a linear
regression model (similar to that used by Frank). From economic

theory the paper suggested the following demand function for sugar

(14.6 p.3).
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Ds = f(Y,Ps, Pn, T), where Ds is demand for sugar
Kg/capita; Y is income per capita; Pg is prioe of sugar; Pn are
prioes of other products including manufactured products using

sugar; T is a trend tern.

After modifying the above demand function and running
several regressions using ccnsunpticn as the dependent variable
and deflated disposable income and retail prioe, and time trend
as the dependent variables; only disposable income and time trend
came out as significant explanatory variables in the regression.
Therefore, there have been upwards shifts in demand explained by
rising income and time trend, but a meaningful prioe-quantity
relationship (change in demand) was not established, no doubt
because of the relatively stable pattern of controlled sugar prices

between 1954 and 1976.

Thus the paper®s resulting equation was:
C =0.25 + 0.36 Y™ + 0.30T, with R* = 0.955 where
C = sugar consumption, kg/capita/annum
Y~ = deflated disposable income, KE/capita /annum.
This regression result means that "for each increment in per .
capita deflated disposable income of KE 1, sugar consumption
increased by 0.36kg per capita; and each year that passed, per

capita ccnsunpticn increased by 0.30kg" (14.6 p.-7)

Using this regression result and taking into account the
annual growth rates of population and disposable income the authors
projected future sugar consumption for Kenya upto 1990. The fore-

cast is that ccnsunpticn will be 260 thousand tonnes by 1980 rising



to between 358 and 375 thousand by 1985 and reaching about 500

thousand by 1990.

In its concluding remarks the paper advocates inter alia:
(i) a slower rate of expansion especially after attainment of
self-sufficiency in 1980/81. Expansion schemes should restart by
1987 when shortages may re-emerge; Cii) the use of price policy
to regulate demand to enable orderly expansion, given the higjh
cost of expansion and limited resgurces; (iii) a modest rather
than an ambitious export programme, given the unreliability of
world sugar prices; (iv) an appraisal of the starting of refining
plants, given the inevitable rise in industrial sugar consumption
projected to be about 40 thousand tonnes by 1990; (v) the need to

appraise other refined sugar substitutes like jaggery and corn

sugar .

3.2.3.2. Comments cn the Paper

The above paper is the most recent one on sugar projection
and demand analysis in Kenya. It points out that the trend in the
sugar industry cannot be reversed but must be met by appropriate
economic, technological and institutional adaptations. Policy "makers
and planners in the industry ought to be familiar with the paper
and take to heart some of the points raised.

i

OF course the predictions made in the paper assume success-

ful rehabilitation of "existing sugar schemes and the completion of

the planned new projects. It is therefore relevant to the present
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stud/ which looks into the structure and performance of the

industry.

3.2.4 General Studies

3. 2.4.1. Few authors have made a specific study to the sugar
industry in Kenya. Heyer, et al C18 pp 334-337) tackled briefly

a few of the current problems in the industry but not with an
analytical perspective. Heyer remarks that the major sugar marketing
problems include: "pricing policy, under-utilization of factory
capacity and excessive factory costs, inefficiencies arising from
the system of appointment and remuneration of sugar whole-salers and
retailers, and illegal sales to Uganda resulting in local and national

sugar shortages™ (18p. 335).

She further notes that 'producers have been paid too little
and this has clearly affected supply of sugar cane to the factories
and resulted in a great deal of under-utilizaticn of factory capacity
in the past” C18 p. 336). Heyer further alleges (without any enpirical
evidence) existence of malpractices and favouritism In appointments
of sugar distribution agents, whereby "influence rather than
efficiency or ability to distribute sugar™ is the basis used for

selection (18p 337).

Heyer* s paper raises many points which have lasting and far-
reaching significance to current policy issues in the country®s sugar
industry. These problems warrant urgent attenticn in the process of
modernization of Kenya®"s sugar industry and the present study looks

at some of them.
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3.2.4.2: Tate and Lyle Report:

This study was done under joint World Bank/Kenya Govem-
nent sponsorship and gives a general description of the present
sugar industry in Kenya with a view to reconrrending strategy
for rehabilitation, improvement and expansion of factory and
farm facilities for stepping up production. It is a generag study

but the final report is not circulated outside Government of Kenya

Therefore it would be prejudicial to comment on the findings.

3.2.4.3 Small Scale Sugar Production Study:

The Agro-Invest Industrial Consultants and Management Agents
group (2) carried out in 1976 a survey on the feasibility of "Small
Scale Sugar Production in Kenya'. This study done on behalf of "the
Ministry of Agriculture also gives an overview of the present sugar
industry and concludes by recommending the desirability of setting
up at least 60 small scale 'open pan'™ or "mini sugar plants'™ in
various parts of Kenya (see Appendix V). Already two such factories
are ready,one in Kakamega District, at Kabras, and the other in

Siaya District, at Yala.

Despite Agro-Invest®s defence of the small scale sugar
plants on the basis of "appropriate technology”™ and socio-economic
benefits, many people in the industry tend to view the scheme with

skepticism especially from the standpoint of economies of scale and

cane conversion rates into sugar in such "mini plants.
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3.2.5 Agronomic Study.

3.2.5.1. Acland, J.D. (1) gives a clear description of the
geographical distribution, ecology and agronomic practices for
sugar cane in Kenya and in the whole of East Africa (1 pp- 192-201).
His work under the title of "East African Crops ...", is a good

handbook for fanners, farm managers, extension workers and scholars

in Agronomy.

Written by an agronomist, some of the recommended levels
of variable inputs may reflect ideal agronomic applications. Most
of the prescriptions are ‘'blanket recommendations'™ for good cane
husbandry practices, leaving economic implications to the extension
services or the farmer to decide on. Although Acland describes
agronomic practices with which most people engaged iIn sugar cane
production are quite familiar, the implications of his prescriptions
on the other hand may be a complete mystery to the majority of
farmers, as evidenced by low yields obtained on most sugar cane
farms. It remains the task of agricultural economists to constantly -
appraise and adjust these recommendations in the form of “farm mana-
gement guidelines to suit changing farm input and farm product
prices. Acland need not be over-criticized for the extent to which
his agronomic practice recommendations dominate all other economic

considerations.

3.2.6. Geographical Studies
Other studies connected with the sugar industry in Kenya

include geographical studies by Obara (31), Ochung (32) Ogungo(30),
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and Oduol (34). Written by geographers, they are necessarily
superficial and less comprehensive on agrcncmic and socio-

economic problems of the industry.

However, the most striking study in this field is the cne
by Obara (31), which in many geographical aspects reviews the
problem with a multi-disciplinary approach. In his conclusion
Obara noted some problems of agricultural production affecting
performance in the Nyanza Sugar Belt where he did his stud/. These
problems include:- *"farmer®s age and health; lack of title deeds;
lack of dynamic leadership; absenteeism; land disputes; incomplete
migration of family to the sugar farms; illiteracy; religion; un-
availability of credit schemes and fencing materials against wild

animals™ (31 p.219).

To solve these problems Obara recommends a multidisciplinary
approach among scientists towards the study and solution of the

problems in the industry.

3.3 Literature from Other Countries.

Outside of East Africa, there are numerous publications cn
sugar in general and industries in particular. However, given the
East African and Kenyan geographical, economic and social setting
only a few may be cited as relevant to our sugar industry:

- /

3,3.1 Hirch (20) in 1959 made a study of North India®"s sugar

industry. In the stud/ he gave a description and analysis of

the industry as regards background setting, procurement, marketing and
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consumption. However, Hirch®"s work lacks relevance for Kenya®s

current situation given lapse of time since its publication and

the Indian conditions in which the study was made. One other asnect

worth noting in Hirch"s work is the proportion of the study
voted to jaggery and other sugar sweetening products, which

in most studies are often ignored.

3w3.2 Smith (40) edited on behalf of "Sugar Y Azucar
Journal™ publishers, a series of fivevolumes of "Sugar Y

Azucar Yearbooks™. The fifth volume in this series published in

including Kenya. To prepare this volume Smith had to make extensive
tours to various parts of Africa visiting sugar factories and
plantations and carrying out discussions with various private and

government personnel.

During his study tour in Kenya, Smith noted (thougih citing
no statistical data) many problems some of which were:
Ci) Continued high levels of sugar imports in Kenya despite expansion

schemes in the industry.

(i1) The tendency among independent outgrowers to take off a larger
number of ratoons than the plantations, where the practice is to
have cane production cycles of one plant crop and two to three

ratoons.

(iii) Poor stands on outgrower farms resulting from poor land pre-
paration and planting techniques and inadequate or total lack of

fertilizer application.
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Civ) The unsatisfactory factory-grower and enployer-enployee
relations which seemed not to have achieved the importance they
have in other countries.

(v) Problem of adequately trained technical and skilled Kenyans
for posts requiring special scientific and managerial training;
people trained in such jobs "prefer to live in the major urban

centres, rather than isolated sugar properties™ (40 p. 91).

(vi) Problems of research and development in the industry which
included substantial past reliance cn research results from South

Africa.

Smith"s study though short and lacking in statistical
analysis gives a fair over-view of the status of the industry at
present. According to the publishers, Smith"s research " _._.of
the sugar industry of this vital continent is the most extensive

ever undertaken"™ (40 p.3).

3.3.3 Paturau (37) in his paper presented to a Joint UNEP/UNIDO
seminar cn the "Implications of Technology Choioe in the African
Sugar Industry" dealt with question of "economies of scale in the
sugar industry' using his experience with the sugar industry in
Mauritius.

On cane growing, Paturau observed that large estates and
smallholcter cooperatives can use mec;énized implements for land
preparation, fertilizer application, planting, herbicide treatment,

cutting and loading which would not prove economical cn very small



fields. This is an important aspect to note for our Kenyan

situation.

On processing he stresses that under-utilizaticn of
factory capacity or its over-utilization will lead to increased
milling cost per tame of cane. The former causing cost increases
through idle capital and the latter through rapid wear and heavy
maintenance. He observes that earlier studies show that with each
factory working at its designed optimal capacity there is a general

trend towards lowering of production cost with increasing capacity.

As an approximation he gave (without any statistical support)
relationships between capacity and three categories of cost items

in the cost structure of sugar production as follows:

(i) That cost ratio of factory employees does not increase in direct
proportion to the factory capacity, but that it increases fairly

slowly with capacity; it increases as the 2~ g~ power of the ratio of

capacity. Thus: = CO 2 , Wwhere P~ and P2 represent original
p T
2 n0.2 and new costs of enployees respe-
2

ctively, and C"and C2 represent

original and new capacities respectively.

(ii) Capital cost ration of a factory varies approximately with tire
7/10th the capacity ratio,Capital cost includes costs of depre

ciaticn, repairs, maintenance and plant insurance.

(iii) All other costs may be assumed to vary directly with the

capacity of the factory.



Paturau concludes that a large oentral sugar factory
can prove beneficial given efficient organization. However, it

is worth noting that interesting as these findings nay be, they

were obtained under Mauritius conditions and are not supported by

any hard statistical data.
3.4. Literature on the International Sugar Situation:
On the international sugar marketing scene literature is

abundant, with same noteworthy references mentioned below:

3.4.1- Hegelberg and Harris C16) in their paper "Pluralism and
Uncertainty in the World Sugar Economy™ examine current trends
and development in world sugar trade and sound a warning about
uncertainties facing the world sugar economy, but conclude that
with some policy adjustments a balance between supply and demand
does seem likely.- The authors note that recent developments in

the sugar economy are only imperfectly understood:

"Never before has the world sugar economy faced so many
uncertainties. Developments such as the quintupling of oil prices
between 1972 and 1974, the increased monetary and trade Tinstabi-
lities of the 1970°s, the lapse of the U.S. Sugar Act since 1975,
the replacement of the Commonwealth Sugar Agreement by the Lome
Convention, also in 1975, and increased threat of product sub-

stitutes, have all served to change the rules of the game.._..

(16 p. 271).

These authors further note that arbitrary government policy

changes and unpredictability of world sugar developments in
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individual countries, and the absence of regular and reliable
forecasts, are the crucial uncertainties in the world sugar

eccnony .

Remarks by Hagelberg and Harris are relevant and worth
noting especially if Kenya has to pursue a policy of self-

sufficiency which may entail exporting sugar in the world market.

3.i+.2.  Another publication of relevance on the international

sugar situation is the "Intematicnal Sugar Colloquium Official
Report™ published in 1975 (23). The report reviews present and
future prospects for world sugar production and demand during the
next ten years. The colloquium received contribution from many
participants. On the outlook for intematicnal sugar trade a
participant noted that ' despite the break-dcwn of some of the
special Arrangements in the intematicnal sugar trade, these will
one day be reconstituted in seme form and will cover the bulk of
movements in world sugar” (23 p. 13). However, another participant
sounds a warning that "there is considerable uncertainty about world
forcasts for 1980 and beyond owing to many political decisions and
factors. If producers and governments do not change their policies
there will be no chance of producing the 100 million tennes which

are needed and the world will run short of sugar”. (3 p-3).

It is such uncertainties in the world sugar situation that
makes it really necessary that Kenya develops her sugar industry

by every means possible including economic research studies.
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2.4.3: Other publications touching on the International sugar
situation include: F.A.0., "Committee on Commodity Problems 1974"
(10.2) and F.A.0: ™"Commodity Review and Outlook 1975/76" (10.1)
reports which also point to the uncertainty in the future world
sugar market. These reports note the rising sugar consumption

and current prices, paralleled by world sugar shortages and

increasing production and expansicn costs.

Timoshenko and Swerling (27p- 344) had in 1957 warned that
"sugar can hardly insulate itself against the effects of general

inflation or deflation of commodity prices™.

3.5: Concluding Remarks on the Literature Review

In conclusion to the Literature review of the Kenyan and world
wide sugar industry we can note that most of the observations made
by the various authors cited are relevant to current sugar policies
and schemes in Kenya. Particularly in reading the existing literature
cne fTeels the need for further research and constant appraisal of
certain aspects of the sugar industry in Kenya. The current study
which looks into the structure and performance of the Kenyan sugar
industry goes a long way in trying to bridge some of the gaps. Thus
such aspects as industry concentration, integration schemes, in-
stitutional and technological problems including that of excess

capacity are new treated by the present study.



67

Thus it is really from the inadequancies of existing
literature cn the economics of the sugar industry in Kenya that

the research has been guided in its enphasis. And therefore while

mthe literature may have suggested certain areas for investigation,
it is true to say that the study undertaken has very much had

to depend an independent and first-time inquiry.
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CHAPTER 1V

OBJECTIVES AND METHODOLOGY

M1 Objectives of the Study

The relevant objectives of the study can be summarized

generally as follows

(i) To analyse the structure, conduct and performance of white
sugar production and marketing systems.

(i) To identify some of the major ccnstraints in the industry
at producticn, processing and marketing levels.

(iii) To lock at specifically and determine the extent of excess
capacity in sugar factories in the Nyanza Sugar Belt and relate
it to the whole industry.

(iv) To examine the root causes of such excess capacity.

(v) To determine the extent and causes of the cane procurement

(supply) problem in the Nyanza Sugar Belt and relate the problem

to the whole industry.

4.2 Questicns Answered in the Study:

Against the background of these general objectives the

study attenpts to answer the following questicns:

(i) What are the major factors affecting sugar production? Who
grows sugar cane? What problems faoe the sugar cane growers and
to what extent, if any, do such problems affect the industry®s
performance? What area is under cane for white sugar? How much

sugar cane is produced and by how much can this be increased from

economic and agronomic standpoints?
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(ii) Who own sugar factories? How much sugar does each factory
produoe? What are the normal capacities of the existing factories,
and to what extent are these capacities under-utilized? What

are the causes of such under-utilization of capacity? Do factories
experience cane shortages? If so when and why? What is the role

of the nucleus estates? What costs are involved in sugar produ-

ction?

H*

nvolved in

(iii) What are the major institutional organizations
the production, processing and marketing of both sugar cane and

sugar? How efficient are these institutions?

(iv) To what extent if any is there \ertical and horizontal

integration in the sugar industry?

Cv) To what extent is the government involved in the industry and

how does this affect the industry®s performance?

4.3: Methodolopy

4.3.1. Hypotheses were formulated as counterparts of the objectives set
and questions answered in the Study“Specific hypotheses tested

were:-

©O) lhat unit production costs differ significantly betwee
the outgrower farms and the factory managed nucleus estates:

To test this hypothesis it had been originally intended to
get the cost structures for both the nucleus estates and the
individual outgrower farms sampled. As it turned out, many farmers
particularly some members of the cooperative movements did not

know how much they spend on cane production. This 5s because most

cooperative societies undertake all cane operations and only deduct
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their costs when cane is marketed. It was decided to test the
hypothesis by using servioe charge rates used by the Cooperatives
together with charge rates recommended by the 'Land Preparation
and Seedcane Costs Sub-committee™ appointed by the Joint Hilling
Committee and the Kenya Sugar Authority. These charges were
calculated and compared cn a per hectare basis with the nucleus

estate costs provided by the companies.

(i) That cane yields per hectare cn outgrower farms are
far below the yields realized cn nucleus estates, because the
cane fields in the nucleus estates are managed better than those

on outgrcwer farms:

To test this hypothesis the farmers sampled were asked vhat
yields they realized with both plant and ratocn crops cn their
farms. They were also asked how often they weed and when they
carry out other farm operations. Further more, they were asked to
rank in importance the cane production problems they experience cn
their farms. The nucleus estates were also asked to give their

comparative yields and respective production problems.

(iii) That at least some of the factories often work below
capacity and that this results from the problem of cane procure-
ment:

In orcter to test this hypothesis information regarding
each factory®"s nominal capacity and actual output was sought using
a questionnaire (see appendix Il). Technical excess capacity for

each factory was calculated an the basis of actual output figures
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expressed as a percentage of nominal capacity. Further information
gathered from some sugar experts pointed out that the nominal
capacity of a factory very much approximates the economic optimal
capacity. An index of capacity was then constructed using Mumias

as the base, since Mumias in 1976 managed to operate at 91% nominal
capacity. He Tfactories were also asked to give reasons if any,for

the excess capacity.

Civ) That the factory zoning system meant to define the
catchment area of each factory is not satisfactory to both farmers

and the factory managements:

To test this hypothesis farmers were asked in the question-
naire whether or not given free choice they would remain under the
same factory zones. The farmers were also asked to rank the
factories according to their preference and give reason for such
ranking. The views of the various factory managements and the

Kenya Sugar Authority regarding the zoning system were also sought.

Cv) That outgrower farms respond to price changes:

A cross sectional response to price changes was sought by
asking the farmers whether they would increase, decrease or have
no change at all on their current cane acreages Ca) if cane price
was increased by KSh 25 per tonne; (b) if the price remained as
it was at KSh 133 per tonne; Cc) if the price per tonne decreased
by KSh 25.

Cvi) That there are barriers to entry in the sugar industry:
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To test this hypothesis; first,farmers were asked
whether they ever sell their cane anywhere else apart from
the sugar factory in their zone. The sugar oonpany managements and
the Kenya Sugar Authority officials were also interviewed about

the prospects of starting new factory schemes.

(vii) That the distributicn system is inefficient and the
reason for this includes the monopoly of sugar distributicn by the

Kenya National Trading Corporation (KNTC):

The sugar companies” views regarding KNTC were sought through
a questionnaire. Through interviews with some government officials
and other private individuals in sugar trade further views were sought.

The KNTC officials were also interviewed to get their views.

4.3.2. Data Collection

lhe study is based cn both primary and secondary data.

4-3-2-1. Primary Data Collection

A. Location of the Study

Due to limited money and time it was decided to conduct
the field survey mainly in the Nyanza Sugar Belt covering Chemelil,
Miwani and Muhoroni sugar factories and their outgrowers. The
map of the study area is shewn on the next page (Fig- 4.1)_Ramisi
and Mumias areas were excluded in the primary data survey. However,copies
of the companies”™ questionnaire used iIn the survey was posted

to them to get more information about them to augment the secondary

data sources, but only Mumias responded.
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The® following reasons led to the choice of the Nyanza

Sugar Belt for the study:-

(i) This area has three out of the five sugar factories in
Kenya and at present accounts for about 58 per cent of the

total annual sugar production in the country.

(ii) The three factories iIn this area represent two distinct

types of ownership, namely:

Ca) private ownership in the case of Miwani which would
henoe be expected to simulate the management and administrative

set up found in Ramisi, another privately owned company.

(b) Government sponsored or semi-government owned factories
as in the case of Chenelil and Muhoroni each with over 80% government
share. These two latter cases therefore represent to some extent

the situation iIn Mumias.

(iii) In the Belt are also found outgrowers of different economic,
ethnic and social backgrounds. The farmers here are from three major
ethnic groups, viz: (&) the Asians, (b) the Luos and (c) the Kalenjin
(the Kipsigis and the Nandi) tribes. The farms here also consist of
both large scale and small scale farms, which is not the case in the
Mumias zone where all outgrcwers are small-holders. The small scale
farmers in the Nyanza Sugar Belt are further categorized into
private, cooperative and settlement farmers. The Settlement farmers
acquired land through government settlement schemes and their case

is unique in that their farm plans and budgpts are structured

according to the settlement scheme regulations. In this area are
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also farmers who have been there for long, formerly engaged in
subsistence agriculture and have just recently shifted to comrer-
cial cane growing with the emergence of the new factories at

Chemelil and Muhoroni.
(ivOThe Belt is also unique for study in that it is where geographical
or locaticnal concentration of the sugar firms seems to have
occurred in Kenya despite the fact that the area is not all that

big.

(v) Lastly the three factories were reportedly experiencing cane
procurement problems with subsequent utilization of factories below

capacity. This latter reason needed urgent research attention.

B. The Survey

The survey was conducted from April-June 1977 using
(@ Interviews with the sugar companies in the Nyanza Sugar Belt;
(b) Farm Surveys;
(©) Interviews with officials from various government departments,
the statutory bodies and other organizations involved in the

sugar industry.

(@ Sugar Companiesl Survey

A standard questionnaire was used to gather information
from all the three sugar conpanies in the Nyanza Sugar Belt (see
Appendix 11). The respective personnel and administrative managers
of these factories were contacted to arrange for convenient intem-
view dates. As it turned out, all the three companies needed more

time to study the questionnaire before they could fill it. On



76

average they each took two to three weeks to fill in the questionnaire.
With the exception of Chemelil, the other two factories did not
respond well to some of the questions, and in some instances were

either reluctant or totally unwilling to divulge certain information.

Apart from the structured questionnaire, arrangements were
also made through -the respective personnel departments to have
appointments with the various departmental heads in the three
companies.Through such arrangements and where possible the following
were interviewed in each company:- the General Manager, the Chief
Accountant/Company Secretary, the Agriculture Manager, the Factory
Manager, the Personnel Manager and other section heads. This type
of interview was conducted using some question guides and in most
cases was in the form of discussion to find out problems and view-
points of these people as regards the industry in general and thier
compnay and the sections they head in particular. Extensive notes
were taken during such discussions, and infact these meetings appear-

ed more informative than the formal questionnaire.

(b) Farmsl Survey.

The farms® survey was conducted using a standard questionnaire
different from the one _.used for companies®™ survey, (see appendix I).
Ttoo assistants were trained to help the author interview a total of
130 small scale farmers. The large scale farmers C15 in number)
were exclusively interviewed by the author. The term "large scale
farm” is used here to refer to farms of 50 acres (20 hectares) or
more in size. This is the definition being used by Chemelil Sugar

Company .
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Having discovered that the three conpanies had no comp-
rehensive lists of the farms in their respective factory zcnes,
it became obvious that making a random sample using such a list
which could have been a simpler ex ercise, was out of questicn.
Only Chemelil had such a list but only for its 22 large scale

farms and none on small scale farms.

From the information gathered from the Cooperative Unions
and the government officials, it was estimated that there were
about 10,000 small scale farms in the Nyanza Sugar Belt. Each
factory zone was estimated to have between 3000 to UOOO small
scale farms. The large scale farms are estimated to number about
100 in the whole Sugar Belt with Chemelil and Muhoroni each having

about 20 farms while the rest are under Miwani.

It was decided therefore to use a stratified two stage
cluster sampling technique to include both the small scale and
large farms in the survey. The Nyanza Sugar Belt was divided into
three primary cluster units using the factory zones as the basis
for the division. Further sampling units in each factory zone were

defined with the aid of the map of the area as described below

and the samples were drawn as follows:-§

(i) Muhomni Zone:

Farmers in the Muhoroni Zone were put into eight cluster
units. The Tirst seven clusters were basedcn ™the Settlement
Scheme sub-divisions, namely: God Abuoro, Songhor, Gdu-zo, Muhoroni,
Tamu, Koru, and Fort Teman sub-scheme areas. The eighth cluster

was defined to cater for non-settlement scheme farmers in the
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g”a bortlering the Kisumu-Kericho main road. Fifty small scale
farmers were randomly picked from these 8 clusters aiming at

g or 7 farms in each cluster. The first farm in each

cluster was selected arbitrarily. To make the exercise approxi-
mate random sampling home-steads were used as a proxy for farms.
After interviewing a farmer in cne home, the next threehomes in the
imnediate area were skipped before picking a hare for interviewing
another farmer. In case of no response the next hare was picked.

The exercise was repeated in Scngftor and Koru areas to pick 5

large scale farms in this area.

(if) Chemelil Zcne

A total of 40 small scale farmers and 5 large scale farmers
were interviewed in the Chemelil Zcne. Since Chemelil had a list
of 1ts 22 largje scale farms, a random sample was drawn from this
list by writing down the name of each farm on a pieoe of paper

then mixing the papers in a container from which the 5 farms were

selected.

As for the small scale farms, a sanple was drawn by dividing
the Chemelil Zone into 6 distinct subdivisions with the aid of a
map. Using the map, three parallel lines were defined made up
of the Kisumu - Muhorcni road, the Kisumu - Nairobi railwayline
and the Kisumu - Kericho road which were used to divide the zcne
from East to West. Three other feeder roads linking the Kisumu -
Kericho and the Kisumu - Muhoroni major roads were further used to

make the 6 cluster units. As in the case of Muhoroni 6 or 7 farms



were picked from each cluster unit by using homesteads to
represent farms, skipping every 3 other hones after each intem-

\

(

farms and 40 small scale farms were sampled. For

iew and replacing a non-response hone with the next.
il

i) Miwanl Zone < In the Miwani zone as in Chemelil,5 large

the small scale farms the zcne was sub-divided into 4 cluster
units using the same railway line and the two major roads as in
Chemelil and the local feeder roads. About 10 farms per cluster

unit were picked using the same technique used under Chemelil.

The large farms in Miwani zcne are concentrated just
between the railway line and the Nandi Hills escarpment and were
cnly divided into two clusters east and west of the factory.
Sampling was done by picking up cne farm and skipping every other

5 farms before picking another.

Tie Farm survey can be summarized in a table form as below:-

TABLE 4 .1.SUMMARY OF FARM SURVEY PROCEDURE FOR RANDOM SAMPLING
(APRIL - JUNE, 1977)

Estimated*
Number Sample Size Cluster Units
L.F. S.F. L.F. S.F. L.F S.F.
Muhorcni 20 3000 5 50 2 8
Chemelil 22 3000-4000 5 40 List 6
Miwani 60**3000-4000 5 40 2 4
Note: L.F = Large Farms; S.F. = Small Scale Farms
* = Estimated an basis of factory information and
Cooperative fTiles:
** = Subsequently found to exceed these numbers on

basis.of Central Bureau of Statistics Sugar



C. Interviews with Other People:

The information gathered through interviews and discussion
with people connected with the sugar industry form an important
part of this study. The following categories of people were inters
viewed or consulted during the study and extensive notes were made

during such consultations

(i) The Settlement Scheme Officials:
- the settlement scheme Area Controller at Miithoroni
- the settlement field superintendents and supervisors workir."

with the cane farms.

(ii) The Cooperative Officials:
- The Sugar Belt Cooperative Union (S.B.C.U.);
- Friedrich-Ebert-Stiftung (F.E.S.), a German organization
advising the cooperative movements iIn the area;

- Ministry of Cooperative officials.

(iii) The Ministry of Agriculture Officials : both field extension

staff and the research staff at Kibos Sugar Research Station.

(iv) The Kenya Sugar Development Authority Staff.

(V) The Government Administrative Staff (the local chiefs arid Hie

district officers).

3.2.2 Secondary Data Collection
Extensive use has been made of relevant literature and statistics
as valuable source of information during the study. The information

gathered from secondary source include:-
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(@ the sugar ccnsunpticn patterns and production levels in
Kenya;

(b) the projected ccnsunpticn and production;

(©) the proposed sugar schemes;

(d the government policy on the sugar industry;

(e) the world sugar situation and outlook.

The secondary data forming part of the survey was

mainly gathered from:-

(@ Une Central Bureau of Statistics in the Ministry of Finanoe
and Planning;

(b) The Government annual reports made by provincial and district
heads in the Ministries of Agriculture, Cooperative Develop-
ment, and Lands and Settlement;

(©) Ihe Feasibility Studies cn sugar projects done in Kenya by

various consultancy firms.

4.3.3 Data Analysis
Both the primary and secondary data collected were

analysed to get a consistent information about the sugar industry.
Descriptive analysis, supplemented by relevant statistical data,

has been used to describe the agronomic, processing and marketing
conditions. The computer facilities at the University Institute of
Computer Science VJere used to analyse both quantitative and quali-
tative data gathered from farmers. This was mainly aimed at finding

out the problems facing the sugar cane farmers.



(i) In carrying out computer analysis of farmersl problems,
first, the questicnnaire was reooded to suit available computer
programmes. In all, 165 quantitative and qualitative variables
were coded. For quantitative analysis the ICL Computer XDS3
programme was used to run a correlation matrix for 43 selected
quantitative subset variables to determine their importance for

further analysis.

From the same 43 subset variables some linear regression
analysis was done using the same XDS0 programme to find out what
factors related to cane acreage and other farm enterprises on the
farm. First a general regression was run with all possible

variables from the subset just to see the effects of these variables.

Later, fewer variables were selected for further regression
to determine how they are related to cane acreage. These included such
variables as farm_size, subsistence acreage, maize acreage as a
cash crop, other cash crop acreage, cane yield, family size and
permanent labour. Other variables were excluded either because of
too many missing values or die to lew correlation. The variables

exclucted are such variables as number of years of farming, amount

of credit, amount of grazing land, family labour and casual labour.

(ii) The "XDS™ programme ‘was also used to calculate the means, the
standard deviations, the minimum and maximum values of the

quantitative variables.

(iii) For qualitative analysis of farm survey data, the"ICL EDIT
programme’™ was used to count the frequency of response to a

qualitative question. This procedure helped sort out the numbers
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of farmers with similar responses. An electronic calculator was
then used to conpute the percentage of response for a given sample.
Cross tabulations were done for each qualitative variable to shew

the number of respondents and the percentage of response.

(iv) The sugar companies’questionnaire was however analysed with
the aid of an electronic calculator because only four factories

were involved.

Cv) Secondary data were also analysed by electronic calculator.

4 .4 . Problems Encountered in the Study
Many problems were encountered during the course of this

study, but the following are worth mentioning

(i) Lack of response from some farmers especially absentee farmers
who left instructions for their managers net to release information

without their consent. This was particularly serious an large farms.

(i1) Though the timing of the field survey in the April-June period
was desirable in order to find the farmers at their busiest,

it was unfortunate that in 1977 Jhe long rains in the area at this

time were exceptionally heavy end made communication difficult.

(iii) Some important variables in the questionnaire turned out to
have many missing values Especially for cooperative farmers who were
unable to tell more about their farms because the cooperatives
sometimes take over farm operations leaving the farmer just as an

observer. This made analysis more difficult.



(iv) Some sugar companies were also unwilling to divulge seme
information about their firms. Such data could not be

released from the Central Bureau of Statistics (C.B.S-) witnhout

some consent from these firms as there is a legal clause preventing

C.B.S.from giving out such data without prior permission
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CHAPTER %V

DESCRIPTION OF ANALYSIS AND RESULTS

5.1 Introduction:

The sugar industry is a heterogeneous collection of
enterprises and functions tied together by common product interest
and a variety of economic and social forces. The analysis of the
industry therefore includes such sectors and institutions as the
farming, transportation, processing and distribution systems. In

this section the farming and processing sectors are analysed.

E2 The Farming Sector: Structure, Conduct and Performance

Three categories of farms supply sugar cane to the factories.
These are the factory nucleus estates, the small scale farms with
less than 20 hectares of land each, and the large scale farms
each with over 20 hectares. The nucleus estates are large plant-

ations averaging about 3000 hectares.

5.2.1 The Number and Sizes of the Sugar Farms:

Census data on actual number and sizes of sugar farms are
lacking, except for the large farms and henoe it is not easy to
give a precise statement with respect to the number and size per se.
This study estimated that in 1977 there were altogether 19077
sugar cane farms in Kenya serving the existing five sugar factories.
This number excludes the five factory nucleus estates. Of the
19077 farms, 123 are large scale farms and the rest are small
scale farms. It was further estimated that excluding labourers

employed, these farms supported about 160,000 family members
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living on such farms (Table 5.1) .

TABLE 5.1 ESTIMATE OF NUMBER OF SUGAR FARMS AND DEPENDANTS BY

FACTORY ZONES (Excluding Nucleus Estates). - 1977.

Description Miwani Chemelil Muhoroni Mumias Ramisi Total
Large Scale-Farm~ 77 21 21 0 4 123
Small Scale-Farms™ 3661 4019 490.8 6000 366 18954
Total No of Farms 3738 4040 4929 6000 370 19077
Average Family *
Member/Farm 8.7 8.9 8.6 7. 4 8 * 8.4
Total Family

Members 32521 35956 42389 44400 3108 158374

Source: Author"s Survey 1977, (1) Central Bureau of Statistics,

Sugar Census Files.

2) Ministry of Cooperatives Annual Reports

* C.B.S. Integrated Rural Surveys.

The farm sizes in the study area were found to vary from
zone to zone and so were cane acreages. The average size for the
small scale farms in the Nyanza Sugar Belt was found to be 3.4
hectares. The small scale farms tended to be bigger in size in the
Muhoroni zone with a mean of 4.2 hectares followed by Miwani with

a Dean of 3.2 hectares. The average for Chemelil zone snail scale farms
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was relatively lower being only 2.9 hectares.

In the large scale sector, Miwani zone had more of such
farms (77 in total) but relatively smaller in size. The Miwani
large farms had a sanple mean size of 94 hectares with a standard
error of 37hectar?s. Muhoroni and Chemelil on the other hand
had each about 20 large farms with sairple mean sizes of *#®
hectares with a standard error of 103 hectares for Muhoroni, and
737 hectares with standard error of 250 hectares for Chemelil
respectively. Overall , the analysis found that the large
scale farms in the Nyanza Sugar Belt as a whole, had a mean size
of 424 hectares with a standard error of 29 hectares. Table 5.2
below shows the mean farm size and cane acreage analysis in the

study area.

TABLE 5.2: AVERAGE OUTGROWER FARM SIZES AND CANE HECTARAGE IN THE
NYANZA SUGAR BELT, (in ha.) - 1977

Miwani Chemelil Muhoicni hole Nyanza

Sugar 3elt
X S.E X S.E X S.E X S.E
Mean Farm large
Size Scale 94 37 737 112 442 46 424 29
Small

Scale 3.2 0.3 2.9 0.04 4.2 0.14 3.5 0.1

Mean Area Large
under cane Scale 68 11 297 98 281 99 215 84
Small 1.9 0.14 1.9 0.05 2.2 0.12 2.0. 0.1
Scale

Souroe: Study Survey, 1977.
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Statistical tests were carried out to investigate whether
or not there were any significant interzonal differences between
any pair of farm size means in the Nyanza Sugar Belt. Separate
tests were done for both the large and the small scale farms.

The Null hypothesis H-: *h= or yn= o0 1i.e. that there is
no difference between the pair of means, was set against an alter-
native hypothesis, namely that the pair of means under comparison

are not equal i.e. H": or y~~ ~ 1| o.

For small scale farms, these tests showed that only between
Muhoroni and Miwani was it judged that any difference occurred
between the population means at both 0.05 and 0.01 levels of
significance. The difference noted between Muhoroni and Miwani
small farm population mean sizes is notsurprising given that
Muhorcni farms are predominantly a part of recent goxemment settle-
ment scheme where farm sizes had been predetermined by government
regulations, while Miwani small scale farms are in a traditional
rural area where subdivision of farms ha\e taken place unabated
as population pressure increased. Chemelil small scale farms on
the other hand has a mixture of both traditional rural farms and

a few settlement farms.

A similar test of significance done on the means of small
scale cane acreage showed no significant difference between the

means in any pair of zones compared.

Although preliminary analysis shewed that Chemelil had

bigger large scale farm units followed by Muhoroni and Miwani in
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that order, there was no significant difference noted between the
mean sizes of Huhoroni and Chemelil large scale farms. On the
other hand, significant differences were noted between the means
of Miwani large farms and those of either Chenelil or Muhoroni

at both .05 and .01 levels of significance.

One striking feature about the large scale farms, however
is that there was no significant difference between the means of
the sugar cane acreage at both .05 and .01 levels of significance,
although Chemelil and Muhoroni farms had bigger mean cane acreage

(Table 5-2).

On the basis of proportion of farm area allocated to cane, it
was found that on average: (@) Miwani zcne had the highest proportion
of farm area allocated to sugar cane in the large farm sector,
followed by Muhoroni and Chemelil in that order; (b) In the small
scale sector Chemelil had bigger farm proportion under cane followed

by Miwani and Muhoroni in that order (Table 5.3).

TABLE 5.3: PROPORTION OF "ARM AREA ALLOCATED TO SUGAR CANE -IN

iTYANZA SUGAR RFI.T (¢>. - 1971

Factory Zcnes

Descriptions Miwani Chemelil Muhoroni
Large Farms 73.2 HO. 3 63.6
Small Farms " 59.2 65.5 52.4

Source: Author”™ Surrey, 1977.
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5.2.2 Concentration in the Farming Sector:

Sugar cane farming, like many agricultural activities,
approximates the requirements of perfectly competitive industry.
There is a large number of sellers (producers) thus no farmer
can independently affect market price and supply perceptibly
by his production policy. The sugar cane grown is nearly
homogeneous with neither objective nor subjective standardized
grades. Brand names and advertising as a means of boosting sugar
cane sales are unheard of. The farming sector of the industry fits
the description of unconcentrated industry. The large scale farms,
now numbering about 123 have been losing the market share to the
small scale farms steadily since 1963. By 1976 the large farms
accounted for only 8.4% of cane supply to the factories, compared
to 42.6% share they held in 1972. The smallholder farms totalling
about 19000 have increased their share of cane supply from 24._.3%
held In 1972 to about 62% at the moment. Comparatively the factory
owned nucleus estates™ share has been showing a downward trend
from 33.1% in 1972 to 29.5% at the moment (Tabled .4). Thus at
present no single group of farmers hold the monopoly of cane
supply to the factories. On average however, the nucleus estates
taken as single farm entities occupy a dominant role in each

zcne controlling about 1/g of the cane supply to the factory.
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TABLE 5,i+: PERCENTAGE OF TOTAL CANE SUPPLY TO FACTORIES IN KENYA ACCOUNTED
FOR BY THE NUCLEUS ESTATES, THE LARGE AND THE SMALL SCALE FARMS
1972, 1974 AND 1976.

1972 1974 1976 Number of

Farms now
Factory Nucleus Estates 33.1 36.2 29.5 5
Large Farms 42.6 13.3 8.4 123
Small Scale Farms 241 50.6 62.1 18954
Total™* 100 100 100 19082

Source: Calculated from Economic Survey 1975 - 1977 and Table 5 .1

Note: “totals may not add up to 100 exactly due to rounding
up of some figures.

5.2.3 Specialization Among Cane Farmers

lhe degree of dixersification in the surveyed sugar farms
was found to be quite low. The stucfy reveals a marked tendency
towards specialization in cane production within both large and
small scale farming sectors. Apart from subsistence plots, which
had significant acreage allocation among the farm enterprises, no
cash crops appear to compete cane for farm resources (Table 5.5).
Land allocation to grazing in the study area was found to be”
minimal and according to farmers, diseases and stock theft have
discouraged livestock farming. The few livestock that are still kept
in the area especially among the small scale farmers are usually
grazed communally or in between the cane fields and ncn-canable land.

Given the low degree of diversification on the sugar farms with the
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TABLE 5.5: MEAN HECTAREAGE ALLOCATION AMONG VARIOUS ENTERPRISES ON THE SUGAR FARMS STUDIED
Factory Zcnes
Miwani Chemelil Muhorcni Total
Enterprises a b c d e f a b c d e f a b c d e f a b e d
Nucleus Estates 3804 2914 0O O 0 03246 1992 0 0O O O wooox oA A A A
Large Scale 94 68 0.4 0 0.9 0 737 297 1.2 0 1.9 24 442 281 1.9 0.7 1.5 28 424 215 1.2 0.2 1
Small Scale 3.2 1.9 0.04 0 0.97QP429 1.9 0 00.81 0.08 4.2 2.2 0.04 0 1.2 0.2 3.5 2.0 0.04 0.9

Source: Study Surusy, 1977.
Note a = Farm Size; b

Sugarlcane; c¢ = Maize as a cash crop; d = Other Cash crops;

e= Subsistence; fF Grazing; * =No response.
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TABLE

Zcne

Miwani

Chemelil

Muhoroni

Total

Source:

Type of Farm

Small

Large

Small

Large

Small

Large

Small

Largs

AMONG THE SAMPLE STUDIED

Scale

Scale

Scale

Scale

Scale

Scale

Scale

Scale

Full time Part time
No % No %

31 77.5 9 22.5
4 80 1 20

39 97.5 1 2.5

3 60 2 40

37 74 13 24

3 60 2 40

107 82.3 23 17.7
10 67 5 33

Study Survey, 1977.

NUMBER AND PROPORTION OF RJLL TIME AND PART-TIME FARMERS

Sairple Size

40

40

50

130

15



au

significant area proporticn of most farms not under cane

(Table 5.3) it seems the sugar farms are underutilized.

Apart from spscializaticn on the basis of acreage
allocation to crops, farmers were also asked whether or not they
had some other occupation or business in addition to growing cane.
lIhe results showed that a significant proporticn of the large scale
farmers tended to be engaged in other business or occupation as
opposed to the small scale farmers who tended to be full tine far-
mers. However in both cases the majority of respondents were full time

farmers (Table 5.6).

The part-time farmers are engaged in various activities
ranging from teaching, other government or private employment in-
cluding general trading business. lhe category of part-time farmers
also included the so called absentee farmers who had delegated the
management of their farms to some employee or relative. Cases of
extreme absenteeism, where nobody lived on the farm were also noted
during the study, but due to lack of respondents, such farms could
not be included in the survey. Such abandoned farms were usually
in abject state of neglect, and indeed some factory and government
personnel often blamed them for the low cane supply situation

prevalent in the Nyanza Sugar Belt.
if i - 3 |
B:
s,2.4 Integration by Sugarcane Farmers
5*2.4_.1 Horizontal Integration: - The Cooperatives
Sugar cane farmers are integrated to some extent. Ilhe most

important structural integration is the horizontal integration in

form of cooperative movements. During this study, 98.5% of the



130 smallholders interviewed were found to belong to some

sugar cane cooperative society. Among the large scale farmers

however, only 33.3% of the farmers interviewed were members of

sone cooperative movement (Table 5.7).

TABLE 5.7: EXTENT OF COOPERATIVE MEMBERSHIP AMONG THE SAMPLED

* FARMS IN THE NYANZA SUGAR BELT.
Category of Member- Miwani Chemelil Muhorcni Total
Farm ship
Number % Number % Number % Number % Sanple
Size
Yes 39 97.5 40 100 49 98 128 98.6
Small Scale No 1 2.5 0 0 1 2 2 1.5
Sanple-
Size 40 40 50 130 100 130
Large Scale Yes 1 20 0 0 4 80 5 33.3
No 4 80 5 100 1 20 10 66.7
Sample*®
Size 5 5 5 15 100 15
Source: Study Survey 1977:
At the time of the survey C1977) there were altogether
about HO sugar cane cooperative societies in the Nyanza Sugar Belt

out of a national total of 44 sugarcane cooperatives, thus giving

Nyanza the highest concentration of sugar cane cooperatives in the

J
|
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country. These cooperative societies in the Nyanza Sugar Belt
were affiliated to two major Cooperative Unions, namely: -

-Hie Nyanza Sugar Belt Cooperative Union (S.B.C.U.) with a
neiribership of 34 cooperative societies, and the Muhoroni
Cooperative Union (M.C.U.) with 8 societies mainly from the
Settlement Schemes. While the M.C.U. caters only for the settle-
ment scheme farms under the Muhoroni factory zone, S.B.C.U on
the other hand caters for societies in the non-settlement scheme
farms under all the three factory zones in the Nyanza Sugar Belt.
Table 5.8 gives a full list of the sugar cooperative societies in

the study area.

As mentioned earlier, the Nyanza Sugar Belt with 42
sugar cane cooperatives has the highest number of such cooperative
societies compared to other sugar producing zones in Kenya (Table
5.9). Ramisi factory zone in the Coast has only one society, while
in Mumias zone iIn Western Province the societies have d-rindled from
4 in 1974 to a single active one by 1977. Perhaps the formation
of an outgrcwers®™ conpany at Mumias has overshadowed the cooperative

movements in the zone.

(i) Cooperative Activities

Most cane cooperative societies were formed to alleviate
the farmers® problems of cane production and marketing. In the
Nyanza Sugar Belt the societies under S.B.C.U were classified as
either "Marketing Cooperatives Societies”™ or Production Cooperatives

Societies”. Initially the marketing societies were formed solely to
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Miward

Society
Name

Keyo
Onyisa
Olik
Cliero
Magare
Chiga
Kabcnyo
Chemursoi
Magare
Nyakcko
Kajulu

total

Source: Ministry of Cooperative Development _Annual Report and Registry
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LIST OF SUGAR CANE COOPERATIVES AND MEMBERSHIP IN THE
NYANZA SUGAR BELT 1976 - 1977
Zone Chemelil Zone Muhoroni Zone
Membership Society Membership Society Name Membership
Name
1976 1977 1976 1977 1976 1977
600 362 Orago n.a n.a Kipsitet 808 966
620 780 Kibisem 300 301 Kaitui 307 300
500 546 Nyatao 340 290 Mariwa 40 40
300 370 Haranibee 191 191 Monbwo 61 61
600 802 Jaber 300 259 Makindu 157 154
364 355 Amilo 344 400 Pala 230 280
200 186 Nyang 185 185 Chilchila 140 143
219 370 Mikiria 183 222 Koisagat 150 n.a
316 329 Nyakunguru 179 199 Unafiki 157 n.a
300 160 Simbi 304 324 Songar “ 478 n.a
Chemase 491 500 Tamu ** 421 n.a
Ngeny 194 210 God Abuoro* 329 n.a
Oowiro 250 200 Muhoraii* 480 n.a
Mas aka n.a. n.a. Odiwo* 180 n.a.
Mbidhi 400 400 Fort Teman* 275 n.a.
Kunyak* 431 n;a.
Koru* 450 n. a.
4019 4260 3661 3681 5094 -

Returns.

Note: * =

The 8 Societies under Muhoroni

unesterisked = Societies under S.B.C.U.

n.a. =

not available.

Cooperative Unicn»
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5.9 NUMBER AND MEMBERSHIP OF SUGAR CANE COOPERATIVE IN KENYA
AND THEIR TURN-OVER 1976/77

District  Zone No. of Member-  Turn-over Share Capita] Locational
Societies ship Ksh.*000 K.Sh =000 Ccnoentra-
tion %)
*
Miwani 10 4260 1
Kisnu Chemelil 15 3661 147727.20 y 4.5 "95.4
Muhoroni 17 5094 - ]
Kakame- @
o2} Mumias 1 430 36.4 107.0 2.3
L}
Knale Ramisi 1 366 1285.7 6.3 2.3
total 0 44 13811 49049.30 117.80 100

Source: Calculated from ""Coaperativs Statistics'™ and"Registry Files"

Ministry of Cooperative Development (1975-1977).
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f -gjnbers® cane and were mainly canoemed with cane transport
p3tet It' 1
&OOQePEg}IF to the factories. In marketing societies therefore,
A were individually responsible for all other farm
nenters
1 tions including procurenent of inputs. The marketing societies

however advanoe loans to members to carry out farm activities

s loans were to be recovered in full during the sale of

first cane harvest.

lhe "production societies”™ cn the other hand, were formed
to act In conjunction with the parent union (S.B.C.U) to organize
farm operations including harvesting for the members. In principle
the farmer Is supposed to carry out the weeding and general main-
tenance of the crop. During the survey however it was apparent that
the cooperative movements in fear of losing a crop and money invested
in it, often intervened to carry out all the cane operations there-
by rendering the farmer redundant on his own farm! Many farmers
interviewed were critical of this type of intervention especially

when they were not kept informed of the expenses involved.

Although i1n theory the societies under S.B.C.Uwew dichoto-
Nously divided into "production'” and "marketing' cooperatives, in
Practice all societies are now known to combine both production and

~eting activities.

The Muhorcni Cooperative Unicn (M.C.U) formed to provide
h Production and marketing servioes to its members has had mis-

~ernent problems throughout most of its past. At the time of the
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survey it was being run by a special committee appointed to replaoe
the old officials suspended following a recommendation by a
Conmissicn of Inquiry instituted by the Ministry of Cooperative
Development. Most of the farmers in the Muhoroni zone have either
acted independently or resorted mainly to the Settlement Sugar
Organization (S.S.0) of the Ministry of Lands and Settlement with
respect to production and marketing of their cane. The S.S.0. was
meant to be a stop-gap institution, and the inability of M.C.U to

help its members is unfortunate.

(i) Farmers Attitude Towards Cooperatives

Many farmers interviewed felt that the cooperatives have
performed poorly and have therefore not lived upto their expectat-
ions . There is an air of mistrust among members. About 74% of the
small scale farmers interviewed were dissatisfied with their coop-
eratives. Another 79% felt that their societies and their parent

unian(s) were too poor to render adequate services to the members.

An overfall analysis (see Table 5.10) of farmers® response
shews that farmers under Muhoroni got less help from cooperatives
compared to the ones under Chemelil and Miwani. This is understandable
given that the parent union. M.C.U., had problene of mismanagement

and was reportedly financially incapable of handling centralized

activities and services to members.

The S.B.C.U and itsaffiliated societies catering for non-

settlement scheme farmers, especially under Miwani and Chemelil
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TABLE 5.10

)pOPTTrf) OF IHTERVIF-ED SMALL SQAIE FA* TTpg RECEIVING COOPEPATTVF

Rpnefit Zones
Miwani Chemelil
No % No
Advice 30 75 21
Credit 14 5 *H
Transport 14 35 22
Land preparation 11 27.5 21
e
Sample Size 40 40

Source: Study Survey, 1977
Note: No = Nuirber.

%

52.5

87.5

55

52.5

60

Muhoroni

No

17

13

18

33

50

%

26

66

Total

No %
68 52.3
62 47 .7
54 41.5
36 27.7
70 54.0
130



zones, seemed to have performed better than M.C.U. although it

waS also not free from problems and blames.

Cooperative Problems
According to the farmers some of the inherent problems

with the cooperative movements include:-

(@ Inadequate financial outlay and capital stock leading
to inability to provide adequate:
- machinery services;
- transport facilities; and

- credit facilities to members.

(b) Mismanagement of cooperatives by the officials leading to:
- Tinancial losses;

heavy depts and lack of faith among creditors;

- expensive court cases against creditors seeking
court injunction for repayments;
- poor services to farmers;

mistrust of the officials by the members.

(c) Staff with inadequate knowledge of management.

(d) Alleged "mysterious”™ deductions made cn farmers®cane proceeds
without satisfactory explanations.

(e) Problems of pooling farmers® land into large block systems
without proper boundary demarcation and accompanying
recording system that ensures each farmer gets his dues
according to the size of his land and magnitude of his

contribution in such block systems.
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Alleged "farmer politics™, clanism or sectionalism including
sone forms of favouritism resulting in:
- feuding factions among both officials and
members;
- electing officials not cn administrative qua-
lities , but out of sheer personal favours;
- apathy and ineptitude among dissatisfied

members.

lhus in conclusion, cne would assert that the farmers in the

sugar industry are far from satisfied with the cooperatives in that

sector.

5.2.4.2: Vertical Integration in Cane Farming
Vertical integration is limited in sugar cane Production.
Farmer-processor integration is mainly in Mumias and to some extent

in Chemelil where the farmers get services and advice from the

i
factories. Through farming cooperatives sone attenpts have been made

by farmers to combine cane production and transport under s;=re management
but still private transporters dominate the industry (see Table 5.11).
<Main only in Mumias have farmers recently (1977) formed an outgrower
company charged with the responsibility of maintaining administrative
®id technical link between farmers and the factory.5
5~r
farmers 1 Institutional and Technological Environment
-b.1. Institutional Environment
lhe sugar cane farmer is subjected to many institutional

~nizaticns which affect the economic environment and performance.
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These include:

(1) The government public institutions which direct the national
sugar policies like the Ministry of Agriculture and the Kenya
94}%’Authority which review and advise on cane pricing, transport

farm rehabilitation programmes and factory zoning systems.
The Ministry of Cooperative Development also advises sugar cooper-
ative movements, while the Ministry of Lands and Settlement through
its Sugar'l Settlement Organization (S5.S5.0) advises settlement

farmers under Muhorcni zone.
(ii) The factories which form the sole buyers of farmers®™ cane.

(iit) The cooperatives, which as already discussed were formed to

help improve productivity and marketing of sugar cane among farmers.

5.2.5.2. Farmers® Technological Environment

Modem sugarcane production and marketing entail a lot of
technological innovation on the part of the farmers. The establi-
shment and maintenance of a good cane crop requires proper land
preparaticn, planting, weeding and fertilizer application. Adequate
transport facilities are also neaassary for proper scheduling of

cane harvesting and delivery to the factories.

During the study, many farmers complained of:
(1) inadequate land preparation equipment and machinery for hiring;
(ii) inadequate transport facilities; and
(iii) i1nadequate distribution systems of such inputs as fertilizers

and herbicides.
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Kn ; SOURCES OF FARM MACHINERY AND TRANSPORT USED BY CANE FARMERS

$BLE
INTERVIEWED (%)
Source of Factory
Machinery Miwani Chemelil
S.F L.F S.
Lard Pte- Farmers®™ own 0 80 0
ration:
Sugar Company O 0 7
Cooperative 35 20 83
Settlement
Organization O 0 0
Others (private) 65 0 5
Total 100 100 100

Transport Farmers® cwn 0 46 0

Sugar Company O 0 2.5

Cooperative 20 20 12.5
Settlement
Organization O 0O 2.5

Other (Private) 80 40 82.5

Total * 100 100 100

Source: Study Survey, 1977.

Note:
S.F.
I..F,

Snail Farms
Large Farms

Totals may not add upto 100 exactly due to rounding

figures.

F

Muhorcni

Total
L.F S.F
20 0
0 2.3
0 38
40 23.8
40 36
100 100
20 0
0 0.8
0O 10.8
0O 20.8
80 68
100 100

L.F

53.3

6.7

6.7

13.4

19.9

ito

46.7

6.6

46.7

100

up of some
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In the small scale sector, all the farmers interviewed (i-e.100%)
mrid not have their own equipment for land preparation and
transport. Even among the large scale farmers, cnly 53.3%
Of .~e number interviewed used their own equipment for land
~paraticn, while cnly 46% of these large scale farmers had cwn

transport facilities.

As shewn in Table 5.11 private farm machinery and transport
facilities, inadequate though they may be, still provide more
SEYVICES to the farmers than other alternative sources. Other sources
for these services include the cooperatives, the sugar conpanies and

in the case of Muhoroni Zone, the Sugar Settlement Organization.

The majority of farmers interviewed felt that significant
increases in cane acreage and productivity could be achieved if
adequate farm machinery and transport services could be made readily
available. Most of the farmers further felt that such services would

to
best be provided by the sugar companies since acoording/their experience
cooperative and private organization arrangements have failed to
render such services efficiently.
t m

A .
N prion observations, based cn the Mumias experience suggest there

Is [Justification in having such services provided by the sugar conpanies.

E'i-bg Condition of Entry and Exit in Cane Farming Sector
To some extent, there is freedom of entry and encit in cane
Acquisition of land through inheritance, buying, government
Element scheme or renting in any sugar factory zone allows one to
a cane farmer, provided of course such land is suitable for cane

farmer has adequate financial and capital stock for sugarcane

I1lations
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- e majority of the large scale farmers interviewed had
ir ] and by buying them from former foreign owners.
ired
Eii Scale farmers, however, had invariably acquired their
gnadi

dih h; (@ inheritance (b) buying or (c) government Settle-

g in case of some farms under Huhoroni zone.
it k

12 | Varrrers cenduct
L 271 Ccnpetitive Conduct

Sugarcane production and marketing practioas as well as
pl’iCiﬂg are described in the second chapter. The system is mostly
goerment regulated and hence competitive ccnduct among farmers
isminimal. Competition is only marked iIn acquisition of credit and
purchased inputs like fertilizers, farm machinery and transport
SErvices. Failure to procure these services usually results in poor
fan performance. Lack of machinery for land preparation result in
ide fallow land, while lack of transport results in delayed cane
hanest and deterioration of cane. In the Nyanza Sugar Belt there
Bstiff oonpetiticn for transport and machinery services which
welly results in alleged unethical practices like bribery and

favouritisn during acquisition of such services.

*Ne2 Farmers® Fte,sparse to Price Changes
Kncwledge of farmers® response to price changes is a very

~ttant policy tool for such an important crop like sugar cane.Due to

Kcity Qf j . _ _ _ .
aata cn cane acreage, however, this study did not include a tine

analysis of sugar cane farmers supply response to price changes.

Vii L
Quantitative analysis would have included the use of the Herlovian
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P ~ptive expectation™ and the "partial adjustment” models to test
whether or not the Kenyan sugar growers try to plant more of the

™ en the price rises. As a corollary the use of the models
would try to indicate whether or not the farriers®™ production decisions

gye random and hence unrelated to prioe.

To neasure the farmers®™ response to price changes, whenacreage
series data was unavailable, this study resorted to subjective cross-
sectional assessment of farriers”™ price response. Farmers were asked

what their reactions would be under three conditions of prioe changes:-

(@ - if price of cane rises by K.sh 25.00 per tonne above the
present level.

() - if the prioe of cane falls by K.sh 25.00 per tonne.

(© - if the price of cane remained at the present level of

K.sh 133/tanne.

Among the small scale farriers interviewed, 88.5% indicated
they would increase their cane acreage if the price were to rise by
further K.sh 25.00. A corresponding response from the large scale
farmers was nearly the same standing at 86.7%. Under price increase
situation cnly 10% of the small scale farriers and 1.5% of the large
scale farriers would leave their cane acreages unchanged. Ch the other
hand only 1.5% of the small scale farriers gave perverse response
“that they would reduce their cane acreage if the prioe of cane rose.
No large scale farrier would reduce cane acreage under price increase

situation.
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TABLE 5-12* — —

flgspense Conditia,

CPrace by

25/= per
tcnne

r.) Price Fall

by 25/=per
tcnne

1iDNo Price
Change

Source:

SECTIQIAL PRICE RESPONSE AMONG FARMERS INTERVIEWED

Type of
Response

increase
acreage

reduce
acreage

no change

Total

increase
acreage

reduce
acreage

no change

Total

increase
acreage

reduce

acreage

no change

Total

Study survey,

No

115

13

130

21

130

26

10

94

130

1977.

Small Scale Farms

88.5

1.5

10.0

100

34.6

16.2

49.2

100

20

7.7

72.3

100

Large Scale Farms

No
13 86.7
0 0
2 13.3
15 100
40
2 13.3
7 46.7
15 100
26.7
0
11 73.3
15 100
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Tvie farmers®™ response under the three price situations is
_.uzed in Table 5.12. Reduction of cane acreage is not a
popular response even in case where prioe falls. In case of either
a prioe fall or no price change at all it seems the majority of
faiTJa® would rather have no change in their cane acreage. This
may possibly be die to the perennial nature of sugar cane
*id farmers therefore subccnsiously lagging their response,since it
needs tine to convert cane field to other crops. Another explanation

could be that there is no other cash crop that seriously competes with

sugar cane (see section 5.1*2_.3)

5.2.7.3 Factors Related toArea AJLlocated to Cane on Individual Farms:

Many factors can be said to determine the area that a
farmer allocates to sugar cane. These factors include:- (i) The size of
holding; (ii) the anticipated level of cane output, (iii) Relative
price of cane; Civ) relative price levels of products from other
farm enterprises; (v) economic and general financial status of
the farmer; (vi) credit facilities; (vii) available technology like
access to farm inputs including machinery; (viii) size of the
family and the expected reliance of the family cn the cane crop for
financial obligation; (iX) subsistence obligations with respect to
labour and land utilization and () availability of labour (family

or hired).

One would therefore postulate a general model of relaticn-

ship between cane acreage and the above factors as follows:



A= FfOVL, V2, V3 oo vn) (Eq.5.i) -

Ugine a simple linear relaticnship the general equation becomes

A-a+ E 8~ + e, (Bq- 5-2), whlere in both cases: A is cane
i=0

acreage, the dependent variable; \h : 1i=0, 1, 2, 3 ....n are
explanatory variables which are assumed to be ncn-stochastic
or if stochastic are independent of the error term e;
C= error term assumed to be normally distributed with a
zero mean and includes as well a hundle of other variables

excluded in the model but are known to determine cane

acreage; d and g are constant parameters of the regression.

Obviously some of the factors listed above, though known to
affect farmers® decisions when allocating land to sugar cane, are not
easy to quantify. In this study only those variables which could
be adequately obtained from cross-sectional interviews with farmers

were included in the analysis.
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~o-irrelaticn  Analysis:
A computer output of correlation matrix was obtained to

test the association between the variables (Table 5.13a,b,c).
V/ith respect to large scale farms, the area under cane (A) cn a
farm had significant positive correlation with such variables as
farm size (VI); cane yields per acre (Vc); and permanent labour (Vg),
On the other hand negative correlationswore observed for the large
farmB between area under cane and variables like subsistence
agreee Cv™); acreage under other cash crops (V3); maize acreage

as a cash crop (V2) and family size (V7).

In the small scale sector, the area under cane had positive
correlation with farm size; cane yields; permanent labour; and
family size. However with the exception of farm size these corre-
lation coefficients were very low. Again negative but lew coefficients
were obtained between the area under cane and cash crop maize
acreage, other cash crops, and subsistence acreage in the small scale

sector .

Generally as would be expected farm size has a high positive
correlation with the area allocated to cane on both large scale and
small scale sectors. The coefficient of correlation r was higher
tn the large scale sectorjbeing 0.98 as compared to 0.63 for the
small scale farms. This is in conformity with our earlier finding
“that large farms allocate a bigger proportion of their farm area
'to sugar cane (Table 5.3). Permanent labour has also a very high

Positive correlation with area under cane on large farms. On the



Lgjj; 5.13 CORRELATION MATRIX OF SELECTED VARIABLES RELATED TO
ACREAGE ALLOCATION TO CANE

@ smail Scale Farms

A

V1
A=Cane acreage 1 0.6e3"
VA=Farm Size 1

\/s\MVeize acreage as
V sOther Cash crops
3,

\A=Substistence

V =Cane Yield
V =Permanent

" labour

V2=Family Size

@® Large Scale Farms

A A
A 1 0.98"
vi 1
2
*3
]
\
\
-

Note:

a cash crop 1

V2 V3 V5 V6 V7
-025" -0.15 -018* 0.15 0.25" 0.17"
& IS
0.56*" 0.04 0.57 -n.,01 0.35 0.10
-0.01 0.50* -0.03 0.17« 0.19*
1 0.16" -0.24 -0.06 -0.10
1 -0.08 0.30" o0.07
A
1 0.17 0.17
1 -0.07
1
V2 \\//3 V4 V5 \\//6 V7
-0.34 -0.20 -0.56 0.43 0.90* -0.48"
-0.24 -0.13 -0.50 0.48 0.90" -0.40
1 0.74 0.50M0.06 -0.14 0.34
1 0.61'"0,08-0.11 0.15
* IS
1 -0.39 -0.64 0.56
1 0.41 -0.13
1 -0.40
1
level.

* Significant at 0.05



Note:

93 -0.17

1 0.11

* Significant at 0.05

-0.01

0.001

0.61

level

-0.12 0.23

0.004 0.27
8/

0.58 0.03

0.28 -0.02

1 -0.05

1

0.91

0.90

0.32

0.05

0.18

0.28

-0.30

-0.001

0.02

0.01

0.07

0.32
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fame the correlation is positive but la-7 implying that large

Jj=ke
{atfs ckterrnine their cane acreage according to the size of
labour force they have, whereas for the small scale farms
ient 1~ 1

labour may not be as important in this respect. Unfortunately
fanmily and casual labour were not adequate and had to be

N the analysis.

[ gmprisingly cane acreage in the large scale sector had a
L<ue and significant correlation coefficient with family size,
@@
Cc for the small scale farms family size had low but positive
LfIBlaticn with cane acreage. However, this could be explained by

. fact that large farms do not depend cn family labour as much

3 the small scale farms.

(J]) fegressicn Aialysis of Factors Related to Acreage Allocation

to Cane
The Cross sectional data collected from the farms was used in
te regression analysis to determine what factors and to what extent

By affect allocation of land to cane cn farms.

@ lhe Model
lhe general model cited earlier (eq-E.1) was used: A=f(V~™,
Seveml regressions were run as a pre-test for several
varidbles. Depending on whether or not there was adequate observation
for certain variables after screening out missing values, a few
variebles from the original list were selected for the final regression.
area allocated to cane CA) as the dependent variable

Parate regressions were run for the small scale farms, the

r®?6 farms, and with both large and small farms combined. The
& of

s
to avoid having the ™"size" effect that could occur if only one

running the large and small farms regressions separately
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J~gressicn was run with all the farms combined.

Thus the general equation was reduoed to the following

[ A = “+ 61V1 +S2V2 + S3v3 + |\ | * BeV5 * 66V6 ¢ B7V7 * ¢ (Bj.5.3)
where A - Cane acreage, the dependent variable;
= Farm size ; = Malze acreage as a cash crop;
= Other cash crop acreage; = Subsistence acreage;
\\/( Cane yield Der hectare; Vg = Permanent labour and
V? = Family size. For the small scale farms the variable

Vomms excluded by the canputer from the regression set because the

cbservaticns were all nearly zero.

() Results:
The regression results are summarized in Table 5 .14. The

. . 2
coefficient of determination (R ) is 0.47 for small scale fTarms,

0.49 for the large farms and 0.51 for all farms combined.

Thus in general,the regression is shown to explain 50% of
the total variation in the observed dependent variable. Other
factors excluded in the model obviously affect the farmer"s decisions
when allocating land to sugar cane. Such factors include attitude to price of
cane; attitude to prices of other farm products ;access to machinery and other
farm inputs; availability of other types of labour (family and casual);
credit facilities; economic and general status of the farmer. Adequate

data cn these variables were not obtained for this study. The cross-

-Sjcticnal regression attempted did not measure any of these variables.

' Some pairs of independent variables used in the regression have the problem

being correlated, giving rise to the condition known as multicollinearity.
his adversely affects the sensitivity of the regression technique and there-
o f accounts for the general lack of significance on the regression coe-
fr-cients essentially (Table 5.14)



TABLE 5.14: ESTIMATED

Type of Farm

1.Small Scale
Farms

2_Large Scale
Farms
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TCIT1TS OF FACTORS neiATFT 7~

f4{ Regression
Values in bracket
Constant
a s1

1.24 0.45

L Cl1.32) (8.52)
-110.55 0.40 "

0. 22) a.-79

3.Larg<e & Small

Farms

*

-53.10 2920
t Cl.63)  (7.57)

Significant at .05 level

acreage

32

-0.40

(1.12)

-3.23
C0.09)

-4.53
(0.56)

w71 39
C1.00)

—30.79
(2.28)

ALLOCATION neNlF
Ccefficients T
3
~ 34 35 6. &7
-0.48 0.02. 0.12 0.05 0.47

(3.10) (1.50) (0.74)(1.22)

**

-14.75 40.09 21.84 -9.70v 0.49
(0.35) (1.25) (1.81)(0.25)

-19.75
(3.45)

** Significant at both 0.01 and .05 levels of significance

"** Significant at 0.20 level of significance.

1.21 4.63 -0.41 0.51
(0.75) 0.85) (0.11)
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Hcweler, among the variables in our regression set,
farm size, subsistence acreage and in case of large farms permanent
labour, are significant explanatory variables. The high negative
effect of subsistence acreage cn cane acreage would suggest that
in any planning for expansion of cane production adequate attention
must be given to farmers®™ subsistence needs in such plans. lhis
is particularly important in the smallholder sectors where die to
the Icng gestation period of cane, a farmer has to rely for quite

a time on his subsistence plot for food and cash needs.

Sinoe we observed in section 5.2.3 that the degree of
crop diversification is very lew on most of the sugarcane farms,
any promotion of sugar cane production must either reassure tire
farmer of dependable cash flow or should incorporate provision

for adequate subsistence enterprises cn the farms.

5.2.8 Farmers®™ Performanoe

Economic performance among sugar cane farmersvaries, being
satisfactory in some instances and poor in some cases. Farm
gross margins differ markedly among farms depending on: (i) level
of technology employed (ii) vyield levels achieved per hectare

(IiD) institutional forces like the level®of contribution by the
cooperatives, the sugar companies or the government sendee schemes.

N =2.8.1 Cane Yields: On average, cane yields were found to be
generally lower on the small scale farms than cn either the large
fame or the nucleus estates. This may be explained by the fact that
the large scale farms and the nucleus estates do practice better

tne husbandry. The analysis of yields is given cn Table 5.15.
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t rir 5.15: COMPARATIVE MEAN CANE YIELDS UNDER VARIOUS ZONES AND
» CATEGORY OF FARMS IN THE STUDY ZONE (TONNES PER HECTARE)

Factory Zones

of farm Crop T et Chemelil Muhorcni Combined
X S.E. X S.E X S.E X S.E
Nucleus
Estate Plant 74 : 96 - - 85 -
Ratoon 37 - 68 - - - 53 -
Large
Scale Plant 72 1.3 a0 5.4 124 19.6 88 8.5
Ratoon 59 2.4 64 4.0 63 13.6 62 4.7
Small
Scale Plant 58 1.9 7 > 4.2 76 3.5 2 2.6
Ratoon 41 0.7 51 3.9 57 2.7 51 2;1

Souroe: Study Survey 1977.

Note: - Not available.

Significant differences tests performed on the mean yields

‘“‘tboth .05 and .01 levels of significance gave the Tfollowing results:

©O) That in the large scale sector although Muhoroni and
~emelil zone sanples realized higher mean yields than Miwani Zzone,there

no significant statistical differences found between population mean .
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(ii) On comparing the large scale farms vis-a-vis the small scale

TaKTS there were found significant population mean yield differences betw-

I een these two sectors, except for population mean ratocn crop yields in

Muhoroni zcne where small farms oompare favourably with the large

farms.

(iii) In the small scale sector for both plant and ratocn crops,
there is no significant difference between population mean yields on such
farms in both Muhoroni and Chemelil zcnes. On the other hand small

scale farms under Miwani zcnes had significant population mean yield

differences from those in Muhoroni and Chemelil.

(iv) The nucleus estate yields were invariably higher than
both the small and large scale outgrower yields in all the three

zcnes studied.

The survey feund wide inter-zcnal and inter-farm yield
variations. In Table 5.16 we see that even the yields in the nucleus
estates range from 3 tcnnes to 230 tcnnes per hectare . On out-
grower farms, the yields were observed to vary from 20 to 160 tcnnes
per hectare cn small scale farms; and 20 to 185 tcnnes per hectare
cn large farms. The average yield for all outgrower farms stand at

about 70 tonnes per hectare.

ne2 8.2 FactorsRelated to Yield Performance on Farms.

Sugar cane yields are known to be affected by such factors
as climatic conditions especially rainfall; soil fertility; level
°f management; damage levels by pests and diseases; varieties of cane

planted and other factors inherent in the farm set up.
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PATJE yield range on nucleus estates and outsrower farms

(TONNES/HECTARE)
Miwani Chemelil Miihorcni Combined
Min. Max. Range Min.Max. Range Min., Max. Range Min.Max. Ran-
Units Units Units ge
Units
Hxdeas
Estate 3 230 227 41 200 159 - - - 3 230 227
Urge Farms 49 74 25 49 99 50 20 185 165 20 185 165
Sall Farms 22 96 74 24 160 136 20 156 136 20 160 130
All Farms
incl .N.E. 3 230 227 24 200 176 - - - 3 230 227
All Farms
excl .N.E. 22 96 74 24 160 136 20 185 165 20 185 165

Souroe: Study Survey, 1977
Note: - = Not available
Min= minimum; Max= maximum.; NE = Nucleus Estate
incl .= including; excl.= excluding.
A multiple regression with yield per hectare(Y)as the dependent
variable was run using farm size (X|], area under cane 0O”), area
uiclr other cash crops (X*) »area under subsistence production (XV)
available permanent labour (Xj.) as the dependent variables. The
ifmwas to find out to what extent these farm factors relate +o cane
yields since they in some way or other affect management decisions.

N the regression equation used was:-
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Y=a +cL” +a”™ +axX3+a”™ +a”™ + e,(Eq-5.4) where
yie1a ,per hectare the-dependent variable and X" jXj - .- .. Xg are the
gManatory variables as given in parenthesis above already; aQ,

..... ag are the constant parameters; and e is the error term.

To avoid "size" effects the large scale farms and the
Suall scale farms were analysed separately. However the regressions
ghoned that the variables included in the regression set do not
adequately e>plain variation in yield both in the large scale and
small scale sectors. The coefficient of determination (R ) was 0.12
for the small scale farms and 0.27 for the large farms. It is apparent
therefore that cane yields are more explained by other factors exc-
luded from our model. Obviously such factors must include rainfall,
soil fertility levels, level of technology and cane management practices
employed, levels of pest and disease damage, and the varieties of
cane planted. In a stucb/ such as this one, the collection and quanti-
fication of data on such variables is net possible and we leave this

aspect as an open field for further research.

52.3. 3 Profitability and Gross Margins in Cane Farming

According to the officials interviewed from government,
cooperative movements and sugar companies, sugar cane with the current
price levels and constant price reviews can be a well paying crop.
As for the farmers, 74% of the large scale farmers interviewed stated
that sugar cane was more profitable than most crops in the Nyanza
Sugar Belt. Only 40% of the small scale farmers, on the other hand,

agreed it was profitable to grow sugar cane. It must be noted however,
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<tte understanding of the snail scale farmer about sugar cane

itabilfty is obscured by the alleged irysterious deductions they
1A cooperatives make on their cane proceeds. Instances were given
N sone farmers ended up with no net cash income from cane proceeds

following deductions by the cooperatives for services rendered to

the farmersJ

Gross margin analysis on cane farms shews that with gpod
care yields cane growing can be remunerative. However, on some farms
care yield can be too miserably low to be profitable (see Tables
515 and 5.17). To bring out the disparity in gross margins among
fame, this study analysed the gross margins using the minimum, the

nean and the maximum yield regimes as indicated in Table 5.17.

From Tables 5.17a and 5.17b it is clear that gross margins
vary ccnsicterably depending cm yield levels on the farms. Generally
ratoons give higjher gross margins than do the plant crops sinae the
cost of cane establishment is drastically reduced to mere crop
maintenance operations in case of ratoons. Many farmers tend there-
fore to reduce their costs by taking more ratoons than the reoommended
two. Four or five ratoons per crop cycle were not uncommon among
outgrowers thereby stretching the crop cycle far beyond the usual five
years. There is also a tendancy among some farmers to try to reduce
costs by doing less weeding and/or fertilizer application, but this
practice invariably results in low yields and henoe reduoed gross

‘ergins.
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TABLE 517a : GROSS MARGIN ANALYSIS ASSUMING MINIMUM YIELD OF 20

TONNES PER HECTARE PER HARVEST (K.Sh) BASED ON
1977 ESTIMATES

Plant Crop First Seoond 5 year
Ratoon Ratoon Cycle
Qyrs) (Inyrs) (I7yrs)
1.Gross Revenue per hectare
@ 133/= tonne 2660.00 2660.00 2 660.00 7980.00
2Variable Costs per
hectare
i. Cane establishment 3538.00 N/A N/A 3538.00
ii._Weeding 630.00 618.00 618.00 1866.00
iii_Fertilizers 1038.00 1038.00 1038.00 3114.00
iv. Harvesting and Tran-
sport @ 30/=/tonne 600.00 600.00 600.00 1800.00
V. Union and Society Cess
@ 8/=/tonne 160.00 160.00 160.00 480.00
vii Miscellaneous 124.00 124.00 124.00 372.00
Total Variable Costs 6090.00 2540.00 2540.00 11170.00
3 Gross Margin/ha (1-2) (=-3430.00) 120.00 120.00 (-3190.00
4Gross Margin/ha/year (=1715.00) 80.00 80.00 (-638.00)
~Gross Margin/Tonne ( -171.50) 6.00 6.00 (-53.17)

Source: Study survey, and cooperative Files
Note: * See Appendix XA and XB for details of costs
N/A = Not Applicable.



Crop

Yield tonnes/ha

Age at Harvest Cyrs)

Gross
Total

Gross

Gross

Gross

Revenue/ha (Sh)

Variable Costs (sh)

Margin/ha (sh)

Margin/ha/year (sh)

Margin/tonne

Source:

TABLE 5.17b: SUMMARY*

AND MAXIMUM YIELDS

OF GROSS MARGIN ANALYSIS ASSUMING AVERAGE
BASED CN 1977

~aR[NATES.

YIELD REGIMES
AVERAGE MAXITMU M

Plant Crop First Ratoon Second 5 year Plant First Second
Ratoon Life Cycle Ratoon Ratocn

70 50 50 170 185 139 139

2 li n 2 li li
931C.00 6650.00 655C.0C 22610.00 24605.00 18487.00 FQ 87 @
7990.00 3580.00 3680.00 15350-00 12360.00 7CS2.CO 7062.00
132C.00 2970.00 2970.00 7260.00 12245.00 11425.00 11425.00
660 1980.00 1980.00 1452 .00 6123.00 7617.00 7617.00
13.50 59.40 59.40 42.71 66.19 82.19 82.19

Study Survey and Cooperative Files

Note:

¥/ Maximum yield

* Detailed cost items are in Appendix <yA and XBT
is Not: easy -to achieve

5 Year
Life Cycle

46 3

61579.00
26484 .00
35095.00

7019.00
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On average gross margins on nucleus estates though varying with
companies are higher than those an outgrower farms due to good
husbandry techniques resulting in higher yield an nucleus estates

(see Table 5 18)

TABLE 5.18: GROSS MARGINS ON NUCLEUS ESTATES R.££ED ON 1977
STUDY ESTIMATES

Mumias Miwani Chemelil
Plant Ratoon Plant Ratocn Plant Ratocn
Yields (tcnnes/ha) 135 no 74 37 96 68
Gross Returns(K.Sh)/
ha 17955.00 14630.00 9842.00 4921.00 7138.00 5787.00

Total Variable
Costs/ha K.Sh 7155.00 4350.00 3300.00 1650.00 5630.00 3257.00

Gross Margin/ha

(K.sh) 10800.00 10280.00 6542.00 3271.00 7138.00 5787.00

Gross Margin/ha/Zyp 5400.00 6853.00 3271.00 1454.00 3569.00 3858.00
(K.Sh)

Gross Margin/tonne 80.00 93.45 88.41 88.41 74.35 85.10

Source: Study Survey, 1977.

Nate: Appendix XA and XB for details of cost items.
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Farmers® Conceived Problems Leading to Poor Performance

The farmers gave a list of problems which they faoe in
tfeir endeavour to produce cane. These problems given in Table
72 include: (i) lack of credit; (ii) lack of machinery for
land preparation ;(iii) low profits ; (iv) poor cooperative
SEYVIGSS ;(v) unavailability of inputs ;(vi) inadequate transport
facilities j(vii) high production costs as input prices increase;
(viii) drought :(ixX) pests and diseases; (X) Ffire outbreak ;(xi)
poor, management ; (xii)labour shortage ;(xiii) inadequate extension
services. These problems are discussed in detail in Chapter seven
where they are used to help explain cane procurement problems in the

industry.

Suffice itto say here that from the study it is apparent
that sugar cane farmers are faced with a multiplicity of problems
most of which are not of their own making and which need urgent
attention from government and other bodies in the sugar industry if

sugar production is to be stepped up.

5.3: THE STRUCTURE, CONDUCT AND PERFORMANCE OF THE PROCESSING
SUB-SECTOR

The Kenyan sugar industry at present (1977) consists of
five major factories with an aggregate daily grinding capacity of
~out 10,000 metric tens of cane (34 p-91). On numerical strength
therefore, the sugar processing subsector is characterized by an

organizational structure that closely approximates the concept of
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olig°P°listic conpetiticn. HOWEVEI goverrment intervention prevents

~favourable oligopolistic tendencies from dominating the industry.

53.1 Ownership, Number, Size and Location of Processing Plants:

TWo of the five factories - Miwani in the Nyanza Sugar Belt
and Ramisi at the coast-are wholly under private ownership and are
the oldest , having been established over 50 years ago.
The remaining factories - Mumias in Western Province ,rheTCiii and
Muhoroni in Nyanza Provinoe - were constructed under government
sponsorship though managed on behalf of the government by specialized
sugar expert agencies. The government has a greater control and share-

holding in the latter three.
)

TWo additional government sponsored sugar factories are in
their advanoed stages of development and are expected to go into
production by 1979/80. These are Nzoia and South Nyanza Sugar Pro-

jects in Western and Nyanza Provinces respectively (see Fig. 1.1).

Apart from the conventional (big) sugar factories "mentioned”
already, feasibility studies are under way for the possibility of
establishing smaller "mini sugar plants'™ or "open pan'" sugar factories
to serve pockets of remote sugar growing areas now not being served
by the orthodox large sugar establishments (Appendix VI). One such

factory is already in production at Kabras in Kakamega District
and a second one is in its final stages of development at Yala in

Siaya district. Table 5.19 below gives detailed aspects of the current

and proposed sugar factories in Kenya.
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TABLE 5.19: PRESKJT AND PROPOSED SUGAR FACTORIES IN KENYA - THEIR OWNERSHIP, LOCATION, CAPACITIES AND

WORK SHIFT SCHEDULES.

NAME Year Ownership
Production
Caramon Full Priv-
Govt.ate
5 Mumias3-) Kumias Sugar Co.Ltd 197374 68.97 31.03
1 Chemelil Cheraelil Sugar Co.Ltd 1968 95 5
? Muhoroni East African Sugar
1 Industries Ltd. 1966 83 17
N - Miwani Miwani Sugar Mills Ltd. 192374 O 100
G Ramisi Associated Sugar Co.Ltd.1926/7 O 100
F~ SP.Utti- South Nyanza Sugar
R Co. Ltd. (SONY) 1979 - “
Nzoia Nzoia Sugar Co.Ltd. 1979 -
D
2 8 Kabras - 1976
N 3
158  vala - 197879 - -

Source: Study Survey;
""Economic Review of Agriculture Vol. 7 No.l 1975

Daily mAnnual shift

- -~ No.of Location
Capacity Capacity Shifts Dura-
ticn

t.c t.s "000t.s Perday (hours) Province District
2750 300 70 3 8 Western  Kakamega
2400 267 60 3 8 Nyanza Kisurau
1400. 140 60 3 8 Nyanza Kisurnu
2000 170 60 3 8 Nyanza Kisumu

850 85 30 3 8 Coast Kwale

- —* 50-60 3 8 Nyanza South Nyanza

- - 70-100 3 8 Western  Bungoraa

- - - Western Kakamega

- Nyanza Siaya
Note: a) Prior to July 1976 rated capacity in Mumias
was 1800 tonnes of cane per day and 200 tcnnes

of sugar peﬁ day. With the current expansion
prograrEE {IN€ daily capacity here is expected
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Currently Mumias alone accounts for 25% of the total
national processing capacity and 38% of the market share. The
top two firms Mumias and Chemelil combined, account for about
66% of the market share. On the other hand geographically the
Nyarwa Sugar Belt alcne has 60% of the existing factories and cn
production basis accounts for 58% of the market share (see Tables
5,19-5.21 and 6.4). Thus the processing sector of the sugar industry

cfepicts the characteristics of an industry with a high concentration.

From table 5.20 we observe that Mumias leads the other sugar
fims in both sugar production and in the number of pecple employed.
It is then followed by Chemelil, Muhoroni, Miwani and Ramisi exoept
with respect to employment when Miwani interchange positions with

Muhoroni.

Using the above data a simple absolute concentration ratio
) expressed inPETCENTageeorm was calculated for the industry

with respect to output and employment using the formula:

~oentraticn ratio which in this case is the proportion of the sugar
industry"s output or employment accounted for by the r largest firms.
Since the sugar industry in Kenya has cnly 5Firms r conveniently takes

~  values from 1 to 4 representing 20% to 80% of the Tirms (Table 5.21).
B output

i is the quantity of / or employment of the ith firm; n is the

huniber of sugar firms in the industry, in this case 5.
i
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1 N 5.20: OUTPUT AND EMPLOYMENT SHARE AND POSITIONS HELD BY VARIOUS
SUGAR COMPANIES IN KENYA 1976/77.

>

Miwani Chemelil Muhorcni Mumias Ramisi Total

1,0UTPUT (tonnes sugar) 252 36 46146 26228 63699 6062 167371

a)l Share in the
industry 15.1 27.6 15.7 38.1 3.6 100

b)Position in the
industry 4 2 3 1 5

2 EMPLOYMENT (persons) 1382 1384 558 3084 392 6800

a) Y%share in the
industry 20.4 20.3 8.2 45_4 5.7 100

b)Position in the
industry 3 2 4 1 5

Source: Field Survey, 1977;

For Ramisi the figures are -taken from Tate and Lyle Report
(op-cit).

The concentration analysis quantifies sensitivity to the
three determinants of industrial competition, namely the number of firms,
inequality of market shares and coalition or collusion potential. Although
did not allow for further analysis of the behaviour of the ccnoenw
Nation measures over time, the result shows that by sheer output and

~lqyment levels the industry is snail. There are only five firms in the



TABLE 5.21.

Description

w.r._t_Output:

a) .% share

b) Name of firms

w.r.t Employment:

a) .Y%share

b)Name of Ffirm

Source: Calculated from Table 4.20

Note:

CONCENTRATION

IN THE

Single largest.
or
20% of firms

38.1

Mumias

45.4

Mumias

w.r.t = with respect to

SUGAR PROCESSING

2 largest

or

40% of firms

65.6

Mumias
and
Chemelil

65.7

Mumias
and

Chemelil

132

INDUSTRY BY PRODUCTION AND EMPLOYMENT

3 largest

or

60% of Firms

81.3

Mumias

Chemelil
and

Muhorcni-

86.1-

Mumias
Chemelil
and

Miwani

4 largest

or

80%of fFirms

96.4

Mumias
Chemelil
Muhorcni

94.3

Mumi as
Chemelil
Miwani

Muhoroni

Single Smallest

20%

3-6)

Ramisi

G-7D

Ramisi

1976/77

All

100%

100

100
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ystry; a small number indeed which augurs well for
I jjysive oligopolistic tendencies. However, there also exists
quality of market shares in the industry which again is a

"tuaticn with competitive or coalition potential. Without govem-

t legal restrictions the conduct of the sugar firmswould probably take

Afferent forms ranging from tacit cooperation through formal

price fixing to independent action.

533. Degree of Integration in Sugar Processing
Most sugar factories are integrated to some extent or other.
Typical forms of integration noted in the processing sector of the

industry are discussed below:-

53.3.1 Nucleus Estates 1

Virtually all the five factories directly owm- and operate
nucleus estates which supply ” significant proportion of their cane
mneeds. It has been coirmcp practice in Kenya that whenever new
investments in factory facilities are made, a large scale commercial
fam (nucleus estate) for the cultivation of sugar cane must be
provided for in such investment schemes. In most factory zones the
nucleus estates provide about 30% of the total cane milled. The
nucleus estates are also supposed to act as demonstration and ser-
Vie centres for the outgrcwers. Furthermore they help balanoe the
~ov of cane to the factories by augmenting the supply from the

~Ngrowers (see section 2.3.1).

In Muhoroni, the nucleus estate and the factory are net run

BPart of the same company as is the common practioe in the other
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gUgar companies. Here an equivalent of a nucleus estate was formed
a separate Company called ""Nyando Estates'™ but controlled by the
gane share holders as the factory. During the study survey, the
MuUhoroni management gave conflicting reports about their nucleus
estate, mainly insisting that theirswas a factory without a nucleus
estate relying 100 per oent cn outgrower cane supply. However, for
all practical purposes, and legal implications apart, Muhoroni in
this study is taken as owning a nucleus estate as any other sugar

company in the country.

The remaining four factories have clearly defined nucleus
estates run by their agricultural departments. Thus there is to some
extent some degree of integration of cane production and sugar

processing in virtually all the firms.

5.3.3.2 Factory - farmer Integration:

Crucial to the performance of sugar processing is the degree
of co-ordinating link between the processors and the farmer. lhe study
revealed that written contracts between factories and cane farmers®
are uncommon in the majority of factory zones. During the study how-
ever, two extreme cases were noted:- First, in the Mumias zone, the
factory provides under contract agreement a comprehensive outgrower
service scheme to enhance outgrower successful performance. OFf late,

outgrcwers at Mumias have gone a step further by forming an out-

Company as a separate company from the factory but with a
~N-ordinating role between the farmers and the factory. On the other
Sterne are Muhoroni and Miwani which have no formal links with their

Ngrowers. This state of affairs helps explain the poor performance



5.22. PROPORTION OF FARMERS INTERVIEWED IHAT HAD SOME SERVICES
OR INFLUENCE FROM SUGAR COMPANIES

Activity Response  According to  Zone (D)

Miwajni Chemelil Muhoroni Total

L.F. S.F. L.F. S.F L.F S.1 L.F S.F

Persuasion to grow cane 0 0 0 0 0 0 0 0
Farm Machinery Servioes 0 0 20 7 0 0 6.7 2.3
Supply of seed cane 0 0 0 2 0 0 0O 0.8
Purchased inputs 0 0 0 0 0 0 0 0
Credit 0 0 0 20 0 0 6.7 0
Extension Servioes 0 0 100 0 0] 0O 33.3 0
Selection of cane variety 0 0 0 2.5 0. 0 0 0.8
Transport 0 0 0 2.5 0 1 0 0.8

Source: Study survey, 1977.
Note

S.F
L.F

Spal] carms

Large Farms
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—outpra®r "srrs In M ese zones. Chemelil like Mumias is providing
servioes to some of its growers but not at a level comparablewith

jriss.

In the Nyanza Sugar Belt where most of this study was dene,
the need for supplementing the market mechanism with processor-
farmer relationships isvery urgent (see Chapter VIII), Sugar cane
production demands more technological and husbandry attention that
require advanced planning of all operations. Where cooperative or-
ganizations seem to have failed as in the Nyanza Sugar Belt, the
task of directing farmers with respect to cane production rests
with the sugar companies. Leaving the farmer to his own devices and
independent judgement would seriously impair the flow of cane to

the factories “usually resulting in unwarranted supply variability.

1
Bearing in mind that the Nyanza Sugar Belt is a marginal

1
sugar area with respect to rainfall and difficult soils, the absence of
management and technical assistance from the factories to the farmers
is unfortunate. The virtual lack of processor-farmer integration is
best explained by Table 5 .22 summarizing the respcns% of farmers to the

question concerning influence or services they receive from the

factories.

5.3.3.3: Horizontal Integration in Sugar Processing
i
Horizontal multi-plant integration is rare in Kenya®"s sugar
~hdustry. No single firm operates more than one factory under the

Sire management. However the government as an institutionpartly owns three
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of the five factories, but still these three factories are sub-
contracted to private firms which manage them independently. It

is cnly Mumias and Chemelil that are government owned and run by
the same management firm, Bookers Agricultural Holdings under
contract. However, during the study it was discovered that Mumias
and Chemelil though managed by the same firm hardly aim specifically
at reaping internal economies of scale with respect to management.

They act independently and share few things in cannon.

One factor inducing the apparent horizontal integration of
government sponsored factories as regard ownership
is that the level of investment required to develop a new sugar
factory is so high that only the government is likely to make such
investments. However the integration does not usually go beyond mere
ownership as other operations are run independently.lt seems the aim of the
government is to decentralize the industry to serve pockets of sugar
cane areas and to step up national output. Sugar cane being a bulky
and perishable product, it follows that the government should of
necessity plan expansion through horizontal integration,decentralizing
the firms into new favourable cane areas. In most cases decentralization
of the factories is not merely a question of lowering cane acquisition
cost, but rather it may be the only practical way to bring an others
wise remote area under sugar production. For example, there was just not
any way by which the new projects in South Nyanza and Nzoia could be
operated centrally from either the Nyanza Sugar Belt or Mumias. The

distances involved in each case prohibit any such centralized scheme.



Although all the sugar companies act independently,they
have a registered association called 'the Kenya Sugar Manufactu-
rers Association'” which acts as a forum for exchanging ideas among
the various sugar firms. lhe association also represents the sugar
companies”™ views to the government and the Kenya Sugar Authority

on various policy issues in the industry.

5.3.H. Entry and Exit in Sugar Processing:

It is becoming more difficult for private new comers to
enter the sugar processing sector. It must be remembered that of
late the level of investment required for establishing a modem

sugar factory has been very higr and cnly the government has come up

with new projects. Indeed since 1920"s when Miwani and Ramisi were

established, no other private sugar Tfactory has ever been built. lhe

reason IS not due to the processing eccncmics or technology alone, but it
also depends onthe complex comibinaticn of cane growing and organizing

the outgrowers to ensure adequate cane supplies.

At the time of writing C1977) feasibility studies were afoot
to explore the appropriateness of smaller processing units called
"mini sugar plants™. Already one such plant is operating at Kabras
in Kakamega District, but reportedly at a high loss. If the small
scale projects go through, then there may be a spate of new private
entrants in the sugar processing subsector. During the study it was
found out that jaggery production is discouraged in the Nyanza Sugar Belt,
and in other zones its licensing is restricted to ensure thatwhite sugar

factories get adequate cane supply.
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Exits are rare in the industry; only during the Second
World War did two factories at Muhoroni and Kajubi River oease to
exist due to recurrent losses. Exit due to bankcraptcy, merging
or outright sale has never occurred in modem Kenya®"s Sugar
industry. Exit has become costly because of increased investment,

and usually as in the case of Chemelil, the factories have been

kept going even when they have been incurring losses.

5,3.5 Market Conduct Among Processors

53.5.1 Pricing System for Cane and Sugar

Day-to-day and general seasonal price fluctuations arising

from competitive conduct are ncn-existent in both sugar cane and
sugar markets, due to tight government prioe control in the industry.
Both farmers arid processors are prioe takers who decide to transact

at prices set by the government (see section2 .6.3).

5.3.5.2. Competitive Practices Among Factories
As stated earlier, the structure of Kenya®"s sugar processing
ximates an aligopoly model * Relatively few (five) firms account-

for the bulk of sugar consumed in the country with the import source

appro-

accounting for the remainder. Economic theory postutales that inmarket

? structures with small numbersof rivalling firms, there is the
tendency among such firms to resort to collusion whereby rivals tend
to behave in an interdependent manner. No such behaviour has been

|

~served among the Kenyan sugar processors, again largely die to

Souamment interve@tion-
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Competition among firms for cane procurement has been
erted through a strict government zoning scheme whereby each
awoias
Lygar factory has a defined geographical catchment area. Through
zoning system, each farmer falling within the catchment area
- a factory must by law sell his cane to such a factory. Ccnver-
Iy9the factory is obliged” to accept every farmer®s cane within
that area. Inter-zcnal cane transactions cannot be done without
egress permissicn from the government. During the survey, the cnly
inﬂﬁnces when cane from one factory zcne was sold to an outside
factory were:- (i) when some nature cane got burnt by accident
while the factory in that zcne had some scheduled or accidental
stoppage, (ii) when in May 1977, Miwani Sugar Company threatened
to lay off its employees following alleged shortage of millable

cae. In this case the Ministry of Agriculture directed Chemelil

to offer Miwani some of their cane.

Except for factories in the Nyanza Sugar Belt, the other
factories at Mumias and Ramisi (and the new ones coming up in South
Nyanza and Nzoia) enjoy considerable spatial separation so that even
in the absence of government zoning their catchment areas would not

Qttail any competition for cane procurement.

~3.5.2.1 Relevance of Zoning and its Effects cn Competition for Cane:
The zoning scheme has more relevance in the Nyanza Sugar

ANt than in other areas.Historically Miwani used to cover the

~ole Sugar Belt, but with the setting 15 of Muhorcni and later Chemelil,

~  then Miwani catchment area had to be judiciously divided among the
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factories to ensure adequate cane supply. When interviewed
th™e
* +he zoning system, both the sugar companies and the farmers
d mixed reactions. Among the sugar companies cnly Hiwani felt the
e g system was in its disfavour having lost some of its former large
+n Chemelil under the system, in aggregate inter-zcnal analysis
Mtjed that the majority of farmers interviewed in tire Nyanza Sugar
Jioit tended to prefer delivering their cane to Chemelil, Hiwani and
Muhoroni 1IN that order. About 45% of the farmers interviewed ranked

Cherelil as number one; 35% ranked Miwani as number one, while cnly

1% placed Muhoroni as number cne and only 1% were indifferent.

Intra-zonal response analysis showed that only 50% of tire
farters interviewed under Muhoroni preferred remaining within

Mihorani zone virile the other 50% preferred delivering their cane to
Chenelil factory. Within Chemelil zcne 58% of tire farmers interviewed

were satisfied with the zoning system while tire remaining 42% would
prefer to be re-zoned under Miwani. In the Miwani zone however, 73%
of the farmers interviewed preferred to remain under Miwani with only

2% desiring re-zoning to Chemelil.

A striking feature of these responses, is that although 50%
°fMuhoroni farmers were eager to opt out of their present zone, no
fanrer from either Miwani or Chenelil indicated having Muhoroni zone

Bern a second choioe. There was a general feeling of suspicion
A
dislike for the management of Muhoroni among the farmers. About

g0

°f the farmers interviewed under Muhoroni felt that the factory

lust interested in receiving cane without being mindful of the

the time of writing, radio reports claimed that farmers under Muho-
~j~have protested to the government requesting for a new management
to be appointed instead of the Mehta Group to run the factory.



facing the farmers. A further 30% of the Muhoroni

felt that the weighing bridge at Muhoroni factory

. Jjerately made faulty in farmers® disfavour. Ilhe factory
$

Acials at Muhoroni toother with government officials inter-

°gned did not however agree with the farmers® allegation about

& wei~ting bridge.

In ranking their preference for the factories, the farmers
~ed -their judgement cn such factors as:- nearness of the factory
t0 their farms; credit facilities; provision of advice or extension
Services, factory-farmer relationship and road accessibility. lhe
aforesaid analysis revealed twoimportant aspects of the zoning
sstem:  First, that the government zcning system helps balance the
flovof cane to the factories especially in the Nyanza Sugar Belt
viiae three factories are spatially close enough as to bring adverse
ccnpetitive conduct for cane procurement. Secondly, that a significant
proportion of farmers iIn some zones are not satisfied with the zoning
systam, so that given free choice such farmers would opt out of their

present zones and deprive cane supply to some factories.

Ne$_2.2 Non-prioe Competitive Conducts Among Processors:

In general the zoning system together with cane and sugar
Poe controls have averted even non-prioe competition for cane
Pxcurerrent and for sugar sales. Thus for both cane procurement and

sale there are no such practices among the factories as :-

(@ price discrimination »

Cb) advertising or other forms of product promotion ;

(©) agreement or collusion among sugar pProcessors ;

(d) product differentiation: All the sugar produaed in Kenya
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comply with government regulations. The factories therefore
produce the direct consumption mill white type of sugar. ™"Quality
I andards corresponding to the World Health Organization®s Codex

~jjjentarius Grade A sugar have been reccnmended by the Kenya Sugar

AjJi°rity in the past, but ... no atteipt has been made to insist

+anI factories reach this standard” (44 Vol. 1 p.11).

In summary ncn-prioe competicn has not been necessary among
the sugar mills since(a) On the buying side for each factory
the relevant market is typically a localized zone made up of farmers
forced by law to sell cane to it and at a specified price. In
selling the produoed sugar, the factories face a larger and essentia-
Ily a national market which again is an assured market sinoe KNTC buys
and distributes all the sugar produced in Kenya again at a specified

price.

5.3.6; Performance of the Processing Subsector

5.3.6.1 Excess Capacity
Economic performance of the sugar processing subsector has

been less satisfactory and much room still exists for improvement.

the moment the short-fall of domestic production vis-a-vis con-
sunpticn estimated at 40,000 tcnnes is still great. At the same time
Virtually all the factories are still working below capacity. Ilhe
Problem of excess capacity is expounded in Chapter Six and only
abrief mention of it will be made here. Ilhe analysis shewed that .in 1976

Mumias and Chemelil worked above 50% of their nominal capacities,
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actual being 91% and 77% respectively. Both Miwani and
Muhoroni used cnly about 40% of their respectile edacities
ghile Ramisi cnly used 20% of its capacity (see Tables 6.3 and
6>4). Continued low capacity utilization does not augur well for
stte industry as this implies lew national output and substantial

use of foreign exchange reserves for import of sugar.

5.3.6.2 Profitability:

Although most of the sugar ccnpanies were reluctant to
release their detailed financial statements, the general irrpressian
given was that sugar companies were not making much profit. For
the 3 year period 1974 - 1976 all the factories in the Nyanza
Sugar Belt except for Chemelil”according to the surveysmade some snail
profits iIn each year (see Table 6.2 Chapter Six). Indeed, all
along sinoe its inception in 1967, Chemelil factory
made recurrent losses until 1976swhen following financial adjust-
ments, the factory management reported making profits. Mumias factory
reported making profits all through. No response however was received

from Ramisi for this analysis. All the sugar companies interviewed

felt that the ex-factory price of sugar was over-laden with govern-

ment levy and the sugar equalization funds, and that the levy could

be reduced to allow increasing the ex-factory price without

appreciably affecting the current consumer price. This step they

felt would help increase the milling margins for sugar. OFf course
LI

excess opacity in the industry has greater adverse impact on

sugar milling profitability in the industry.
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53.6.3. Technical Performanoe at Prooessing Level

Apart from the factory at Ramisi which is a smaller unit,
gji the other four factories in Nyanza and Vfestem Provinces inclu-
the additional two new projects coming up in South Nyanza

and Nzoia are medium sized factories by World standards. However,
with a continuous grinding season as we have in Kenya, the potential
output from these factories per year is much higher than would

be the case in other countries with short grinding seasons. We have
noted the wida-spread excess capacity and more is said about i1t in
Chapter Six. Thus on the basis of capacity utilization the whole
sugar industry is inefficient. Specifically in this respect, Mumias
is the most efficient followed by Chemelil, both operating above

50% nominal capacities. All the other three factories are operating

below 50% of their respective nominal capacities (Chapter VI1).

However, apart from capacity utilization which is treated in
detail later, this study also looked into other aspects of factory

performance some of which are analysed below:-

(@) Tonne Cane/Tanne Sugar Ratio (TC:TS)

The TC:TS ratio is a good measure of sugar extraction
efficiency of a factory as it shows how many tonnes of cane a factory
uses to produce one tonne of sugar. From the survey it was found that
ih this respect Mumias with a TC:TS ratio of 8.6 leads all

other factories. Chemelil stands second, followed by Muhorcni, Miwani
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Ramisi in that order Csee Table 5.23 and Appendix IX ).
I BQerts in the industry reckon that a TC:TS ration of 10.0 should be

" the average to aim for in Kenya.

TABIX 5.23: FACTORY SUGAR RECOVERY IN TC:TS RATIOS 1974 - 1976*

Factory TC - TS

1974 1975 1976
Miwani 11.8 11.4 11.6
Chemelil , 10.4 10.4 9.8
Muhoroni 11.1 11.7 10.4
Mumias > 8.7 8.7 8.6

it

Ramisi 14.2 14.8 13.9
Average 11.2 11.4 10.9

Source: Study Survey, 1977.

* Obtained from Kenya Sugar Authority StatisticsFiles.

(ii) lime Utilization Efficiency:

During the survey it was found out that only Mumias and Chemelil
had about 2 month scheduled stoppage periods for annual maintenance ~
and repairs. The other factories at Muhoroni, Ramisi and Miwani

°Perate throughout the year only stopping for repairs or maintenance
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1" ver there is a breakdown or when there is shortage of milling
B pe, Miwani cn the other hand has a one-day-,per-week scheduled

thpage for maintenance during peak grinding periods.

On the basis of utilization of gross available time
(allowing for scheduled shutdowns) the study found out that cn
average the factories used only 45% of the time available in 1976.
The previous year®s figure had been 48.9%. On individual analysis
in 1976 , Chemelil had the best gross tine utilization followed by
Muhoroni and Mumias in that order,all using between 50 - 57% of gross
aailable time. Poor time utilization was realized in both Miwani

ana Pamisi each using less than 40% of available time (see Table

5.24).

However ,measured cn the basis of tonne cane milled per
available hour,then Mumias and Chemelil were more efficient in time
utilization than the other three factories in 1976. Miwani, Muhoroni
and Ramisi took third, fourth and fifth positions respectively. The

previous year Muhoroni switched position with Miwani (Table 5.24).

Time loss in the industry was mainly attributed to such
factors as: premeditated stoppage taking U) 36% of available tine;
shortage of milling cane resulting in. 12.8% of time utilized, and
&ctunery breakdown taking up 6.2% of the available time.

*ni Table 5.24 we conclude -that apart from premeditated tire loss,
“@nisi and Miwani have much of their time wasted because of lack of
@Dbwhich also gives them a lower grinding rate than the other fact-

(ttes. ihe overan time utilization in the industry effectively standing



TABLE 5.24_. TIME UTILIZATION ANALYSIS

Grinding

Lost: - Breakdown (Manufacture)

- Cane Shortage

- Premeditated

Grinding Pate (Tame cane/hr)

Source: Factory Files and Kenya Sugar Authority StatisticsiFiles.

IN THE
Miwani
1975 1976
35.7 32.9
3.6 5.8
30.7 22.6
30.0 38.7
48.6 50.4
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FACTORIES 1975-1976

Chemelil
1975 1976
53.7 56.7

8.3 4.7

7.9 3.1
30.1 35.5
87.9 91.4

(% GROSS AVAILABLE TIME)

Muhoroii
1975 1976
66.1 56.1
14.2 7.5
10.8 17.1

8.9 19.8
53.3 56.1

Mumias
1975 1976
58.9 53.3
10.8 10.4

0.9 1.6
29.4 34.7
99.4 117.1

Ramisi
1975 1976
43.4 38.4

6.1 3.0
14.1 10.2
36.4 48.4
29.2 24.9

All

1975

48.9

7.8

15.8

27.5

64.2

1976

45.0

6.2

12.8

36.0

69.7
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3% in 1975 and at 45% in 1976 ,can be regarded as still

A*pr Technical Performance.
ath e
Other technical aspects of performance in the processing

like the levels of losses in various processing stages;

nt purity; brix, fibre and pol percentage", etc. are given in

jriponix IX*
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CHAPTER VI

1I/9JARYSIS OF EXCESS CAPACITY: THE CASE OF NYANZA SUGAR BELT FACTORIES

~ Introduction

This chapter deals with the problem of exoess capacity in
Hie Kenyan sugar industry as exemplified by the three sugar factories
in the Nyanza Sugar Belt, namely, Miwani, Chemelil and Muhononi.
Naturally the performance of an important industry like that of sugar
engages widespread public attention and exoess capacity is one aspect
that has attracted most critics of the industry. Even the current
government Development Plan (1974-1978) states that '"the most important
task to be undertaken during the new Plan period will be to increase
care production to a level sufficient to utilize the factories to full
capacity” (14.4 p.240). In fact, during the field survey for this study

all the factories in the Nyanza Sugar Belt admitted working below

capacity.

6.2. Definition and the Concept of Exoess Capacity :
For the ease of exposition and to avoid technical ambiguity
a definition of "exoess capacity”™ and the many conceptual issues

implicit in it are better discussed at this juncture.

Ne2_1: Technical or Non-eoonomic Concept:
To a non-ecanonist, the term exoess capacity (EC) is a simple
term used to refer to unutilized factory spaoe; that is the difference

between plant ctesigned maximum output (PEMO) and the actual output

(A0), PpS a corollary to this definition full capacity output (FCO) is



- 151 .

N en dafined as 'the output that existing stock of equipment is
intended to produce under normal working conditions with respect

to hours of work, number of shifts and so forth” (41 p-I)-

Mathematically the technical definition of "excess capacity"

would be expressed as follows

EC = PEMO - AO; where EC is excess capacity; PEMO is plant
designed maximum output; AO is actual output. Likewise, mathematically

full capacity output (FCO) occurs when:-

PDMO - AO = EC = 0 (=zero); and hence PEMO = AO, and plant

capacity utilization is 100%; ie AO x 100 = 100%.
PDMO

As can be seen, the technical ccnoept so far discussed totally
ignores the cost elements involved in capacity utilization. To an
economist as we shall see later, this ccnoept does not provide a good

measuring yardstick for capacity.

6.2.2. The Economic Concept of Full Capacity and Excess Capacity

In economics the concept and definition of capacity must take
cost considerations into account. Lipsey (25 p-221) defines (optimal)
plant capacity as the "level of output that corresponds to the
minimum level of short-run total cost"” and that "capacity in this
sense is not the upper limit on what can be produced”. As a corollary
therefore a firm producing "with excess capacity'” is producing an
output smaller than the point of minimum average total cost. Conversely,
a firm producing above capacity is producing abova this output and is

~curring higher costs per unit.
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mjhe economist®s concept of capacity is therefore more
jitficult to measure and the condition of optimal capcaity and

s.ggpacity will depend on whether or not the firm in question

rzzir® itvier peri or imerfect ccrriitier-s.

Under perfect competition in the sugar industry or iIn any
«en industry, full capacity equilibrium would be defined as the
Qtput level associated with full competitive equilibrium in the
industry= As shewn in Figure 6.1. for any given firm, this would
ocaur at the minimum point (K) of the long-run average cost curve
(LRAC). In this case the full equilibrium point would be defined
by output Qe. At this point in the perfect competition model the
sugar industry would find itself in a situation where for each
fim, marginal cost (MC) equals average cost (AC) equals price )
ad equals marginal revenue (MR). At Qe the firm or the industry
is realizing full opportunity costs which is the normal profit or
“zero profit"” position under perfect competition. Operating at
either or for example would incur losses from excess capacity

QjQe or over-utilized capacity QeQ2 respectively.

The longrun oorrpetitive equilibrium position Qe is reached
following some longrun adjustment supposed to take place in the
industry under perfect competition. If the short-run equilibrium
Pfo-ce for a firm or the industry is high, the profit prospects
wnuld attract new firms and/or the existing firms would try to
edPand their plants. This process will continue until price drops
*° fhe longrun equilibrium level Pe when there will be no prospects
for unusual profits to be earned. Conversely if the short-run

eduilibrium price is low so that there are losses, seme firms in
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Price
and
Cost

Fig.6.1: LONGRUN EQUILIBRIUM &FULL CAPACITY FOR A FIRM
UNDER PERFECT COMPETITION

Price
and

Cost

Fig.6.2: LONGRUN MONOPOLISTIC COMPETITION EQUILIBRIUM
AND EXCESS CAPACITY FOR A FIRM



| higher and output would be lower, oetens paribus, than under
mperfeCt conpetiticn. Ciii) The equilibrium prioe would be greater
mAan marginal costs. But in the Kenyan sugar industry some TFirms
ILeport that they incur losses, (iv) If the sugar industry shoved
JLjnopolistic conpetiticn the sugar firms would probably offer consumers
wider variety of brands, styles and possibly qualities than under
perfect conpetiticn. This phenomenon is not observed in the Kenyan
sugar industry, where even elementary grading of sugar iIs never
attenpted. (v) 1t may also pay monopolistically competitive firms
to engage in non-prioe conpetiticn of a kind that would not pay in
perfect conpetiticn. Again, non-prioe conpetition is not a common

feature of the sugar industry in Kenya (see section 5.3.5).

6.3 Excess Capacity in the Nyanza Sugar Belt

After the above theoretical considerations of excess capacity,
the First question that cne would pose is "does excess capacity exist
in the sugar industry in general and in the Nyanza Sugar Belt in
particular?” In the section that follows, this question is tackled in

both technical and economic concepts.

6.3.1 Technical (nhon-economic) concept.

Technically and hence with no eoonomic consideration of costs the
answer to the question, whether or not excess capacity exists in the sugar
industry,is invariably "YES".,as can be seen in Table 6.1 and in the
Table of Appendix IX. By this definition none of the three factories

in the Nyanza Sugar Belt has ever operated at full capacity in any cne

Year sinoe they were established (also see Anpendix WA and IVB).
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the industry would opt out of the business while others nay reduce
their sizes thus pushing the output and price to equilibrium
position Qg and PE. Thus in the long-run only efficient firms in
the sugar industry would remain in production as there would be

no super-normal profits to be earned and high cost firms would have

to optout of business.

6.2.2.2.: Theoretical Framework of Capacity under Imperfect Competition

Under imperfect competition (monoplistic or oligopolistic)
adjustments in economic organization of a firm or industry give rise
to excess capacity (Fig. 6.2). Each firm aims at maximizing its
profits by choosing its level of output. However, the demand curve
for the product of each firm is expected to have a negative slope
and the demand facing each firm depends an what other firms do. At
equilibrium each firm must equate its marginal revenue (R) with
marginal cost (MC), given the actions of all other firms. In the
short-run equilibrium each firm chooses a profit maximizing price and
output levels which in aggregate result in market clearing for the
industry.

IT super-normal profits are earned in the industry then new
firms will be attracted to enter the industry. [In the long-run, Ffirms
vould enter the industry until there are no excess profits to be
earned. kThis occurs at the point of long-run equilibrium in which
price (PQ) must equal long-run average cost (LRAC) for each firm
(Fig- 6.2). As depicted in Fig. 6.2 the demand curve DD facing each
firm at equilibrium must be tangential to its long-run average cost
curve (LRAC) resulting in price PQ and output Qg .- Any output level
below or above QO will involve a loss to the firm. Thus the long-run
imperfect competitive equilibrium involves operating with excess
capacity (QOC™) since each firm produces at a point where average costs
are greater than the minimum average costs. As long as the demand
curve facing each Firm has sane negative slope, each firm will continue
producing at a point where average costs are greater than the minimum
average costs.

Under the monopolistic competition theory the following condi-
tions would hold in the Kenya Sugar industry:- (i) The equilibrium out-
put of the firm(s) would be less than the one at which average total
costs is a minimum and ""this is known as the excess capacity theorem”

(25p. 268). (@i) Prices at market supply and demand equilibrium would
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Given that the full capacity rating for each of the factories
1 60,000 tames per annum, we can see from Table 6.1 and the Table

I ~pendix 1V that the ten year average throughput for each of the

three factories during the 1967 _ 1976 period centres around 50% of plant

1-~gped maximum output (PE110)

Table 6.1 bela-J summarizes the actual average capacity per-
form™06 during the last decade together with the highest and the
lonest throughput ever recorded by each of the factories during the

sane period.

TABLE 6.1: THE AVERAGE, THE HIGHEST AMD THE LOWEST PERCENTAGE FACTORY
CAPACITY UTILIZATION IN THE NYANZA SUGAR BELT 1967-1976

Miwani Chemelil Muhoroni
%PLMO Year %PEMO Year %PEMO Year
Ten Year Average Capacity
utilization (AO0) 53 1967-76 57 1968-76 45 1967-76
Ten Year Average Excess
Capacity (EC) 47 1967-76 43 1968-76 55 1967-76
Highest Throughput 64 1969 7 1976 57 1971
La-Jest Throughput 44 1972 19 1968 30 1967

Source: Appendix 1V

The figures in Table 6.1 and in Appendix IV provide measures useful in
AMyvsing excess capacity.The plant output expressed as a percentage of
designed maximum output (PDti0) is a good indicator of technical

ctency. It also shows the level of capital stock utilization in
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the industry.

At any rate Table 6.1 and the one in Appendix IV confirm the
assertion at least technically, that the factories in the Nyanza
Sugar Belt are working with excess capacity. In fact during the
factory surveys all the sugar conpanies in the Nyanza Sugar Belt admitted
without any hesitation that excess capacity was their most serious
problem (Table 6.2). This is in sharp contrast to Mumias in Vfestem
Province, that rejected the propositicn that excess capacity was a

problem in their firm.

TABLE 6.2: THE RESPONSE OF SUGAR COMPANIES ABOUT EXCESS CAPACITY AS

A PROBLEM.
Factory Respcnse/Comment
1 Miwani Serious and chronic
Chenelil Seasonal Problem
Muhorcni Recurrent Problem
Mumias Not a problem
Ramisi N/A

Source: Author®s Survey 1977

Note: N/A = Not Available.



5,3.2: Economic Considerations of Exoess Capacity in the Sugar Industry

In the preceding section, it has been established that techni-
cally excess capacity does exist in the Nyanza Sugar Belt factories.
In this section, however economic considerations such as costs, profits
and the type of competition obtaining in the industry will be taken

into account in explaining exoess capacity.

6.3.2.1: Structure of the Sugar Industry and Exoess Capacity

lhe structure of the sugar industry as analysed in Chapter 11
and V reveals that the industry cannot be categorized distinctly into
either perfect or monopolistic market models. At a glanae certain
characteristics may give the impression that the industry has monopolisti
or oligopolistic market structure. At present there are only five Firms
involved in sugar production. Seoondly barriers to entry can also be
observed in the industry in terms of absolute costs and scale econony
barriers. To enter into sugar production a new firm would need to raise
about KE 17 million for a normal factory producing 60,000 tonnes of
sugar per year. Even the small "mini sugar plants” now under feasibility

study in Kenya have relatively high initial costs.

In the industry, the product (sugar) is treated as homogeneous.
lhere are no brand names. Even where physical differences exist, as
in the colour of sugar, no economic differentiation arises since the
government fixes the same prioe for all acceptable sugar grades. The
Pricing system in the industry therefore deviates from the perfect
competition model. The government-fixed prices may not reflect free

ttarket forces of supply and demand but tend to weigh heavily in favour

of welfare objectives. lhe system does not allow for oollusive conduct
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by participants at any market channel level that would affect price,
phis may help explain the frequently reported cases of hoarding and
smuggling in certain areas in the country. However, knowledge and
information about the market are nearly perfect. Neither the
produocers nor the government ever spend money in advertising as it is
never neoessary . No cne producer can affect the price, although
collectively they could affect price through representation in the

government policy-making bodies in the industry.

Theoretical]y,super-normal profits and Dosses are expected to disappear

under perfect conpetiticn. The prioe should just be covering the costs

and rents of all firms in “the business in the long-run. In reoent

years no firm in the sugar industry has threatened to opt out of business,
thus suggesting no serious losses are occurring in the industry. On the
other hand, we have had a trend whereby the industry has been attracting
new entrants, albeit with much government assistance. Given that a lot

of expert feasibility studies go into such new projects before they are
established, it is appropriate to assume that when a project recommendation
is drawn up, profit—motive§ are ranked high in addition to the sheer

welfare objectives of self-sufficiency in sugar.

6.3.2.2. Cost Structure in the Sugar Industry and Exoess Capacity

The problem of determining the optimum capacity and henae
the extent of excess capacity in the sugar industry hinges upon the
estimation of the cost structure in the iIndustry*. It had been intended
to estimate an average cost function from cross-sectional data collected

from the factories, but as it turned out, some of the firms totally



refused to divulge any figures concerning their costs. Because of
this constraint the analysis given here will be more descriptive

rather than empirical.

Given the paucity of cost data, we can only proceed by
making certain ad hoc assumptions based on the general observations
of the industry to make ourlanalysis complete:
(i) First we assure that in Kenya the demand for
sugar produced by the local firms is never subjected to any significant
annual cyclic behaviour which would necessitate planned reduction or
increase in production in any one year. In fact the firms face the
sane market price which they know in advance; and they also know that

the market iIs never saturated given that Kenya is still a net importer.

(i1) Secondly we assume that all the firms are facing the same cost
structure. A not unreasonable assumption given that all sugar firms
operate in the same economic and political environment. The market
labour wages and the raw material (sugar cane), prices are controlled

by the government.

(iil) Thirdly we assume thqt the firms are using the same technology
us is 0', fleclud in the almost uniformly designed technical capacity

of their plants.

(iv) Lastly, we assume that any inter-firm cost differences, if they
occur, are largely due to tire inefficient manner in which some manage-

ments utilize their resources. -

The question then is: why do some firms operate at lower output

levels than others ? And why do others claim to be incurring losses
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some are making profits ?Although such profits and losses ;
F
~ported (Table 6.3) reflect the "accountant ccnoept'” of profits

yhich does not take full opportunity cost of production into con-

SKIerations, they are still good indicators of economic performance.

Indeed, Mumias which operates at a higher capacity than the
other factories, reported making reasonable profits and stated that excess
capacity was not a problem they experience. If physical expansion is
anything to go by, then the current expansion scheme in Mumias aimed
at increasing the factory’s scheduled capacity from 70000 tonnes to
156000 tonnes of sugar per year is an indication that economies of
scale can be exploited in the sugar industry. lhe industry is either
facing long-run decreasing costs or constant rather -than increasing
oosts with respect to scale of operation. If the case were one of
increasing oosts with respect to economies of scale then "the firms
including Mumias, would tend to reduoe the scale of operations to cut
down on costs. With the assumptions made above it can be argued that
economies of scale exist in the industry in such per unit oost items
as (@) factory fixed costs, (b) administrative costs, (c) general
personnel oosts, (d) management agency oost in case of factories

employing hired management firms, (e) materials and fuel oosts and

() cane assembly costs.

6.3.2.3 Profits or Losses in the Sugar Industry :

When the study was conducted only Chemelil admitted having
I<C
incurred losses throughout sinoe its inoeption and only making some
Profits in 1976. Other factories though reluctant about releasing

statistical details, accepted that they have been making some profits

(Table 6.3).



TABLE 6.3 PROFIT OR LOSS IN SUGAR COMPANIES IN NYANZA SUGAR BELT

AND MUMIAS 1974 - 1977.

1974 1975 1976 1977*
Miwani Small Small Small Not sure
profit Profit Profit
Chemelil Loss Loss Profit Expect Profit
Muhoroni Profit Small Profit Expect small Profi
Profit
Munias Profit Profit Profit Expect Profit

Source: Field Survey 1977; * = Forecast

These profits and loss statements are neoessarily in terms of the
businessman®s ccnaept of profit. They are expressed as the difference

between the total receipts and the total costs. They in no way take

into account the opportunity costs cn capital and risk as in the full

ﬂ«. _, e * "L\f’*_"‘ o
economic cost ccnaept. But still they are good indicators of economic
Co= >

performance of the industry. Mathematically these accounting profits
would be written as
Y =nX - (nVc + Fc) = n (X - Vc )- Fc;

i
where Y is gross profit in shillings; n is number of tonnes of sugar

produced per year; X is net sales price of sugar in shilling per

Int ., 6V -
P a -

,.n it D >e N Vor:
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tcnne - Vc is variable cost per tame of Sugar produced; Fc is annual

fixed cost in shillings. This functional relationship

(HYPOTHETICAL DATA)

In order to e~lain the anomaly in the sugar industry whereby
some firms are operating even when they are incurring losses we need
to interpret the graphin Fig. 6.3. When the production function for
a firm is such that it finds itself operating below break-even point —

that is at a loss- it does not mean that the plant should close down
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that the understanding of the smail scale farmer about sugar cae

profitability is obscured by the alleged nysterious deductions they
claim cooperatives make cn their cane proceeds. Instances were given
where some farmers ended up with no net cash income from cane proceeds
following deductions by the cooperatives for services rendered to

the farmersJ

Gross margin analysis cn cane farms shows that with gpod
cane yields cane growing can be remunerative. However, onjsgme farms
cane yield can be too miserably low to be profitable (see Tables
5.16 and 5.17). To bring out the disparity In gross margins among

farms, this study analysed the gross margins using the minimum, the

mean and the maximum yield regimes as indicated in Table 5.17.

From Tables 5.17a and 5.17b it is clear that gross margins

vary considerably depending cn yield levels on the farms. Generally
I N

ratoons give higher gross margins than do the plant crops sinoe the
cost of cane establishment is drastically reduced to mere crop
maintenance operations iIn case of ratoons. Many farmers tend there-
fore to reduce their costs by taking more ratoons than the recommended
two. Four or five ratoons per crop cycle were not unccmncn among
outgrowers thereby stretching the crop cycle far beyond the usual five
years. There is also a tendancy among some farmers to try to reduce
costs by doing less weeding and/or fertilizer application, but this
i“racti re invariably results in low yields and hence reduced _gross

niargins.



TABLE 5.17a : GROSS MARGIN ANALYSIS ASSUMING MINIMUM YIELD OF 20

TONNES PER HECTARE PER HARVEST CK.Sh) BASED ON
1977 FSTIMATES

Plant Crop First Second 5 year®
Ratocn Ratocn Cycle
Q2yrs) CInyrs) (Ilyrs)
1.Gross Revenue per hectare
@ 133/= tcnne 2660.00 2660.00 2 660.00 7960.00
2_Variable SPSts per
hectare :-
i. Cane establishment 3538.00 N/A N/A 3538.00
ii_Weeding 630.00 618.00 618.00 1866.00
iii Fertilizers 1038.00 1038.00 1038.00 3114.00
iv_Harvesting and Tran-
sport @ 30/=/tonne 600.00 600.00 600.00 1800.00
v. Union and Society Cess
@ 8/=/tonne 160.00 160.00 160.00 480.00
vii._Miscellaneous 124 .00 " 124.00 124 .00 372.00
Total Variable Costs 6090.00 2540.00 2540.00 11170.00
3. Gross Margin/ha (1-2) (-3430.00) 120.00 120.00 (-3190.00
4 _Gross Margin/ha/year (-1715.00) 80.00 80.00 (-638.00)
5Gross Margin/Tonne ( -171.50) 6.00 6.00 (-53.17)

Source: Study survey, and cooperative files
Note: * See Appendix XA and XB for details of costs
N/A = Not Applicable.



TABLE 5.17d : SIT T'ARY* MARGIN NALYSIS ASSUMING AVERAGE
AND :1AXIHUH YIELDS BASED ON 1977

YIELDm REGIMES

AVER #4b B MAXITIMU. -

Crop Plant Crop First Ratoon Second 5 year- Plant Eirst Second 5 Year

Ratoon Life Cycls Ratoon Rate Em Life Cycle
Yield tonnes/ha 70 50 50 170 185 139 139 453
Age at Harvest (yrs) 2 \\ 11 2 11 11
Gross Revenue/ha (Sh) 931C.00 ODSG.VC'S 6650.00 22610.00 24605.00 18487.00 1S487. 10 61579.01
Total Variable Costs (sh) 7990.00 3S80.00 3550.00 15350-00 12360.00 7032.CO 7062. 10 26484 .QC
Gross Margin/ha (sh) 1320.00 2970.00 2970.00 7260.00 12245,00 11425.00 11425. 10 35095.02
Gross Margin/ha/year (sh) 660 230 oo 1980.00 1452.00 - 6123.00 7617.00 7517. 22 7013.22
Gross Margin/tcnne 18.60 59.40 59.40 42.71 66.19 82.19 82. 13 75.52

Source: Stiudy Survey and. Gogperta."ti.ve iflies

*e rtetcadl 1A ccjst items are in Appendix CYJK and XP)
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On average gross margins on nucleus estates though varying with
gonpani-65 st® higher than those on outgrower farms due to good
husbandry techniques resulting in higher yield on nucleus estates

(see Table 5 18)

TABLE 5.18: GROSS MARGINS ON NUCLEUS ESTATES R-"SED ON 1977
STUDY ESTIMATES

Mumias Miwani Chemelil
Plant Ratoon Plant Ratocn Plant Ratoon
Yields (tcnnes/ha) 135 no 74 37 96 68
Gross Returns(K.Sh)/
ha 17955.00 14630.00 9842.00 4921.00 7138.00 5787.00

Total Variable

Costs/ha K.Sh 7155.00 4350.00 3300.00 1650.00 5630.00 3257.00

Gross Margin/ha

(K.sh) 10800.00 10280.00 6542.00 3271.00 7138.00 5787.00

Gross Margin/ha/yr 5400.00 6853.00 3271.00 1454.00 3569.00 3858.00
(K.Sh)

Gross Margin/tonne 80.00 93.45 88.41 88.41 74.35 85.10

Souroe: Study Survey, 1977.

See Appendix XA and XB for details of cost items.
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0 8.4: Farmersl Conceived Problems Leading to Poor Performance
[P

lhe farmers gave a list of problems which they face in
their endeavour to produce cane. These problems given in Table
7 2 include: (i) lack of credit; (ii) lack of machinery for
land preparation j(iii) low profits ; (iv) poor cooperative
services ;(v) unavailability of inputs ;(vi) inadequate transport
facilities j (vii) high production costs as input prioes increase;
(viii) drought :(ix) pests and diseases; Cx) fire outbreak ;(xi)
poor management ; (xii)labour shortage < (xiiil) inadequate extension
services. These problems are discussed in detail in Chapter seven
where they are used to help explain cane procurement problems in the

industry.

Suffice 1itto say here that from the study it is apparent
that sugar cane farmers are faced with a multiplicity of problems
most of which are not of their own making and which need urgent
attention from government and other bodies in the sugar "industry if

sugar production is to be stepped up.

53: THE STRUCTURE, CONDUCT AND PERFORMANCE OF THE PROCESSING
SUB-SECTOR

The Kenyan sugar industry at present (1977) consists of
five major factories with an aggregate daily grinding capacity of
about 10,000 metric tons of cane (34 p.91). On numerical strength
therefore 5 the sugar processing subsector is characterized by an

organizational structure that closely approximates the concept of
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Olig°p°listic competition. However government intervention prevents

unfavourable oligopolistic tendencies from dominating the industry.

S3.1 Ownership, Number, Size and Location of Prooessing Plants:

TWo of the five factories - Miwani in the Nyanza Sugar Belt
and Ramisi at the coast-are wholly under private ownership and are
the oldest , having been established over 50 years ago.
Hie remaining factories - Mumias in Western Province ,rhereij] and
Muhoroni in Nyanza Province - were constructed under government
sponsorship though managed on behalf of the government by specialized
sugar expert agencies. The government has a greater control and share-

holding in the latter three.

Two additional government sponsored sugar factories are in
their advanoed stages of development and are expected to go into
production by 1979/80. These are Nzoia and South Nyanza Sugar Pro-

jects iIn Western and Nyanza Provinces respectively (see Fig. 1.1).

Apart from the conventional (big) sugar factories mentioned
already, feasibility studies are under way for the possibility of
establishing smaller "mini sugar plants™ or "open pan' sugar factories
to serve pockets of remote sugar growing areas now not being served
by the orthodox large sugar establishments (Appendix VI). One such

factory is already in production at Kabras in Kakamega District
and a second cne is in its final stages of development at Yala in

Siaya district. Table 5.19 below gives detailed aspects of the current

and proposed sugar factories iIn Kenya.



TABIE 5-19: PRESENT AMD PROPOSED SUGAR FACTCR3S
WORK SHIFT SCHEDULES.
NAME Year Ownership Daily
- Production Capacity
Common Full Priv- t.c t.s
Govt. ate

E Mumiasa” Mumias Sugar Co.Ltd 197374 68.97 31.03 2750 300
X
1 Chemelil Chemelil Sugar Co.Ltd 1968 95 5 2400 267
? Muhoroni East African Sugar
¥ Industries Ltd. 1966 83 17 1400. 140
Ni Miwani Miwani Sugar Mills Ltd. 1923/4 O 100 2000 170
G Ramisi Associated Sugar Co.Ltd.1926/7 0 100 850 35
F~ A South Nyanza Sugar
R yelnza o0 Ltd.  (SONY) 1979 - - ~
]

Nzoia Nzoia Sugar Co.Ltd. 1979 - - - -
D

Kabras - 1976 - - - -

a
1% vala - 1978/9 - - - A
Source-. Study Survey;
<Fccnorta.c Review of Agriculture Vol. 7 No.l 1975
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mAnnual

IN KENYA - THEIR (K !'ERSHIP, LOCATION, CAPACITIES AND

~ No. of Shift Loration

Capacity ¢ ifts Dura-

'000t.s

70

60
60
60
30

50-60

70-100

ticn

Perday (hours) Province District

3 8 Western
3 8 Nyanza
3 8 Nyanza
3 8 Nyanza
Coast
3 8 Nyanza
3 8 Western
- - Western
- - Nyanza

Kakamega

Kisumu

Kisumu
Kisumu

Kwale

South Nyanza

Bungoma

Kakamega

Siaya

Noire: a) Prior to July 1976 rated capacity in Mumias
was 1800 tcnnes of cane per day and 200 tonnes
of sugar per day. With the current expansion

»-*-y ncnn/inn

f'u

daily Capaclty h&xre is e.xpecrtred
sm -H* T
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5.3.2 Ccnoentraticn in the Sugar Processing Sector

Currently Mumias alone accounts for 25% of the total
national processing capacity and 38% of the market share. The
tcp two Firms Mumias and Chemelil combined, account for about
66% of the market share. On the other hand geographically the
Nyanza Sugar Belt alcne has 60% of the existing factories and cn
production basis accounts for 58% of the market share (see Tables
5.19-5.21 6.4). Thus the processing sector of the sugar industry

ctepicts the characteristics of an industry with a higfr concentraticn.

From table "5.20 we observe that Mumias leads the other sugar
firms in both sugar production and in the number of people employed.
It is then followed by Chemelil, Muhoroni, Miwani and Ramisi except

with respect to employment when Miwani interchange positions with

Muhoroni.

Using the above data a simple absolute concentration ratio
(C ) expressed in percentage form was calculated for the industry

with respect to output and employment using the formula:

Cr :(igl Qi/ ?:IQI %x 100yrwhere Cr is the

concentration ratio which in this case is the proportion of the sugar

industry®s output or employment accounted for by the r largest firms.

Since the sugar industry in Kenya has only 5Firms r conveniently takes

the values from 1 to 4 representing 20% to 80% of the firms (Table 5.21)
output

Ch is the quantity of / or employment of the ith firm; n is the

number of sugar firms in the industry, in this case 5.



TABLE 5.20: OUTPUT AND EMPLOYMENT SHARE AND POSITIONS HELD BY VARIOUS
SUGAR COMPANIES IN KENYA 1976/77.

Miwani Chemelil Muhorcni Mumias Ramisi Total

1.0UTPUT (tonnes sugar) 25236 46146 26228 63699 6062 167371
a)% Share in the
industry 15.1 27.6 15.7 38.1 3.6 100
b)Position in the
industry 4 2 3 1 5
2_EMPLOYMENT (persons) 1382 1384 558 3084 392 680

a) .%share in the
industry 20.4 20.3 8.2 45.4 5.7 1C

b)Position in the
industry 3 2 4 1 5

Source: Field Survey, 1977;

* For Ramisi the figures are taken from Tate and Lyle Repc
(op.cit).

The canoentraticn analysis quantifies sensitivity to the
three determinants of industrial competition, namely the number of firms,
inequality of market shares and coalition or collusion potential. Althoug
time did not allow for further analysis of the behaviour of the ccnoen-
tration measures over time, the result shows that by sheer output and

employment levels the industry is snail. There are only five firms in the



TABLE 5.21.

Description

w. r.t. Output:

a) .% share

b) Name of firms

w.r.t Employment:

a) %share

b)Name of firm

Source: Calculated from Table 4.20
v,.r.t = with respect "o

Note:

CONCENTRATION

Single largest,

or

20% of firms

38.1

Mumias

45.4

Mumias

SUGAR PROCESSING

2 largest

or

40% of firms

65.6

Mumias
and
Chemelil

65.7

Mumias
and

Chemelil
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INDUSTRY-

3 largest

or

60% of Firms

81.3

Mumias

Chemelil
and

Muhorcni

86.1

Mumias
Chemelil
and

Miwani

4 largest

or

80%of firms

96.4

Mumias
Chemelil
Muhorcni

94.3

Mumias
Chemelil
Miwani

Muhoroni

BY PRODUCTION AND EMPLOYMENT

Single Smallest

20%

C3.6)

Ramisi

G-nD

Ramisi

1976/77

All

100%

100

100
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industry; a very small number indeed which augurs well for

collusive oligopolistic tendencies. However, there also exists
inequality of market shares in the industry which again is a

situation with competitive or coalition potential. Without govern-

ment legal restrictions the conduct of the sugar firmswould probably take
different forms ranging from tacit cooperation through formal

price fixing to independent action.

5.3.3. Degree of Integration in Sugar Processing
Host sugar factories are integrated to some extent or other.
Typical forms of integration noted in the processing sector of the

industry are discussed below:-

5.3.3.1 Nucleus Estates

Virtually all the five factories directly own and operate
nucleus estates which supply a significant proportion of their cane
needs. It has been common practice in Kenya that whenever new
investments in factory facilities are made, a large scale comrrercial
farm (nucleus estate) for the cultivation of sugar cane must be
provided for in such investment schemes. In most factory zones the
nucleus estates provide about 30% of the total cane milled. The
nucleus estates are also supposed to act as demonstration and ser-
vice centres for the outgrcwers. Furthermore they help balance the

flew of cane to the factories by augmenting the supply from the

outgrowers (see section 2.3.1).

In Muhoroni, the nucleus estate and the factory are not run

as part of the same company as is the common practice in the other
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sugar companies. Here an equivalent of a nucleus estate was formed
as a separate Company called '"Nyando Estates'™ but controlled by the
same share holders as the factory. During the study survey, the
Muhoroni management gala conflicting reports about their nucleus
estate, mainly insisting that theirswas a factory without a nucleus
estate relying 100 per cent cn outgrower cane supply. However, for
all practical purposes, and legal implications apart, Muhoroni in
this study is taken as owning a nucleus estate as any other sugar

coupany in the country.

The remaining four factories have clearly defined nucleus
estates run by their agricultural departments. Thus there is to some
extent some degree of integration of cane production and sugar

processing in virtually all the firms.

5 .3.3.2 Factory - farmer Integration:

Crucial to the performance of sugar processing is the degree
of co-ordinating link between the processors and the farmer. The study
revealed that written contracts between factories and canelfarmers
are uncommon in the majority of factory zones. During the study how-
ever, two extreme cases were noted:- First, in the liumias zone, the
factory provides under contract agreement a comprehensive outgrower
service scheme to enhance outgrower successful performance. Of late,
the outgrowers at Mumias have gone a step further by forming an out-
growers? Company as a separate company from the factory but with a
oo-ordinating role between the farmers and the factory. On the other
extreme are Muhoroni and Miwani which have no formal links with their

outgrowsrs. This state of affairs helps explain the poor performance
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TABLE 5.22. PROPORTION OF FARMERS INTERVIEWED THAT HAD SOME SERVTrre
OR INFLUENCE FROM SUGAR COMPANIES

Note

Smal ] pptti

L.F = Larpe Farms
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Of outgrcwer farms ?n these zones. Chemelil like Mumias is providing

gone services to scare of its growers but not at a level comparablewith

jauirias.

In the Nyanza Sugar Belt where most of this study was dene,
the need for supplementing the market mechanism with processor-
famer relationships isvery urgent (see Chapter VIII). Sugar cane
production demands more technological and husbandry attention that
require, advanced planning of all operations. Where cooperative or-
ganizations seem to have fTailed as in the Nyanza Sugar Belt, the
task of directing farmers with respect to cane production rests
with the sugar companies. Leaving the farmer to his own devioes and
independent judgement would seriously impair the flew of cane to

the factories “usually resulting in unwarranted supply variability.

Bearing in mind that the Nyanza Sugar Belt is a marginal
sugar area with respect to rainfall and difficult soils, the absence of
management and technical assistance from the factories to the farmers
is unfortunate. The virtual lack of processor-farmer integration is
best explained by Table 5 .22 summarizing the response of farmers to the
question concerning influence or services they receive from the

factories.

5.3.3.3: Horizontal Integration in Sugar Processing

Horizontal multi-plant integration is rare in Kenyals sugar
industry. No single firm operates more than cne factory under the

same management. However the government as an institution partly owns three



of the five factories, but still these three factories are sub-
contracted to private Tfirms which manage them independently. It

is only Mumias and Chemelil that are government owned and run by
the same management Ffirm, Bookers Agricultural Holdings under
contract. However, during the study it was discovered that Mumias
and Chemelil though managed by the same firm hardly aim specifically
at reaping internal economies of scale with respect to management.

They act independently and share few tilings in conroon.

One factor inducing the apparent horizontal integration of
government sponsored factories as regard ownership
is that the level of investment required to develop a new sugar
factory is so hi~r that only the government is likely to make such
investments. However the integration does not usually go beyond mere
ownership as other operations are run indepenctently.lt seems the aim of the
government is to decentralize the industry to serve pockets of sugar
cane areas and to step 15 national output. Sugar cane being a bulky
and perishable product, it follows that the government should of
necessity plan expansion throu”i horizontal integration,decentralizing
the firms into new favourable cane areas. In most cases decentralization
of the factories is not merely a question of lowering cane acquisition
cost, but. rather it may be the cnly practical way to bring an other-
wise remote area under sugar production. For example, there was just not
any way by which the new projects in South Nyanza and Nzoia could be
operated centrally from either the Nyanza Sugar Belt or Mumias. The

distances involved iIn each case prohibit any such centralized scnene.
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Although all the sugar companies act independently,they
have a registered association called "the Kenya Sugar Manufactu-
rers Association”™ vhich acts as a forum for exchanging ideas among
the various sugar firms. The association also represents the sugar
companies”™ views to the government and the Kenya Sugar Authority

on various policy issues in the industry.

5.3.4. Entry and Exit in Sugar Processing:
It is becoming more difficult for private new comers to

enter the sugar processing sector. It must be remembered that of

late the level of investment required for establishing a modem

sugar factory has been very high and only the government has come up

with new projects. Indeed since 1920"s when Miwarti and Ramisi were

established, no other private sugar factory has ever been built. The

reason is not due to the processing economics or technology alcne, but it
also deDends onthe complex combination of cane growing and organizing

the outgrowers to ensure adequate cane supplies.

At the time of writing Cl1977) feasibility studies were afoot
to explore the appropriateness of smaller processing units called
"mini sugar plants”. Already one such plant is operating at Kabrias
in Kakamega District, but reportedly at a high loss. IT the small
scale projects go through, then there may be a spate of new private
entrants in the sugar processing subsector. During the stud/ it was
found out that jaggery production is discouraged in the Nyanza Sugar Eelt

and in other zones its licensing is restricted to ensure thatwhite sugar

factories get adequate cane supply.
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Exits are rare in the industry; only during the Second
World War did two factories at Muhoroni and Kajubi River oease to
exist due to recurrent losses. Exit due to bankcraptcy, merging
or outri”~rt sale has never occurred in modem Kenya®"s Sugar
industry. Exit has become oostly because of increased investment,

and usually as in the case of Chemelil, the factories have been

kept going even when they have been incurring losses.

5.3.5 Market Conduct Among Processors

E3.5.1 Pricing System for Cane and Sugar

Day-to-day and general seasonal price fluctuations arising

from competitive conduct are ncn-existent in both sugar cane and
sugar markets, due to tight government price control in the industry.
Both farmers and processors are prioe takers who decide to transact

at prices set by the government (see section2 .6.3).

5.3.5.2. Competitive Practices Among Factories

As stated earlier, the structure of Kenya®"s sugar processing appro
ximates an aligopoly model e Relatively few (Five) firms .account
for the bulk of sugar consumed in the country with the import souroe
accounting for the remainder. Economic theory postutales that inmarket
structures with small numbersof rivalling firms, there is the
tendency among such firms to resort to oollusion whereby rivals tend
to behave in an interdependent manner. No such behaviour has been

observed among the Kenyan sugar processors, again largely due to

government intervention.
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Conpetition among firms for cane procurement has been
awolded through a strict government zoning scheme whereby each
sugar factory has a defined geographical catchment area. Through
the zoning system, each farmer falling within the catchment area
of a factory must by law sell his cane to such a factory. Conver-
sely, the factory is obliged®™ to accept every farmer®"s cane within
that area. Inter-zcnal cane transactions cannot be done without
express permission from the government. During the survey, the cnly
instances when cane from one factory zcne was sold to an outside
factory were:- (i) when sane nature cane got burnt by accident
while the factory in that zone had some scheduled or accidental
stoppage, (ii) when in May 1977, Miwani Sugar Company threatened
to lay off its enployees following alleged shortage of millable
cane. In this case the Ministry of Agriculture directed Chemelil

to offer Miwani some of their cane.

Except for factories in the Nyanza Sugar Belt, the other
factories at Mumias and Ramisi (and the new ones coming up in South
Nyanza and Nzoia) enjoy ccnsiderable spatial separaticn so that even
in the absence of government zoning their catchment areas would not

entail any conpetition for cane procurement.

S$3.5.2.1 Relevance of Zoning and its Effects an [Conpetition for Cane:
The zoning scheme has more relevance in the Nyanza Sugar

Belt than in other areas.Historically Miwani used to cover the

whole Sugar Belt, but with the setting up of Muhorani and later Chenelil,

the then Miwani catchment area had to be judiciously diviced among the



three factories to ensure adequate cane supply. When interviewed

about the zoning si"stem, both the sugar companies and the farmers

had mixed reactions. Among the sugar companies only Miwani felt the

zoning system was in its disfavour having lost same of its former large

farms to Chemelil under the system, In aggregate inter-zcnal analysis

showed that the majority of farmers interviewed in the Nyanza Sugar

Belt tended to prefer delivering their cane to Chemelil, Miwani and

Muhoroni in '"that order. About 45% of the farmers interviewed ranked

Chemelil as number one; 35% ranked Miwani as number one, while only

19% plaoed Muhoroni as number one and only 1% were indifferent.

Intra-zonal response analysis showed that only 50% of the

farmers interviewed under Muhoroni preferred remaining within

Muhoroni zone while the other 50% preferred delivering their cane to

Chemelil factory. Within Chemelil zcne 58% of the farmers interviewed

were satisfied with the zoning system while the remaining 42% would
prefer to be re-zoned under Miwani. In the Miwani zcne however, 73%
of the farmers interviewed preferred to remain under Miwani with only

27% desiring re-zoning to Chemelil.

A striking feature of these responses, is that although 50%

of Muhoroni farmers were eager to opt out of their present zone, no

farmer from either Miwani or Chemelil indicated having Muhoroni zcne

as even a seccnd choice. There was a general feeling of suspicion

it
and dislike for the management of Muhoroni anong the farmers. About

48% of the fTarmers interviewed under Muhoroni felt that the factory

was just interested in receiving cane without being mindful of the

“At the time of writing, radio reports claimed that farmers under Muho-
roni have protested to the government requesting for a new management
agency to be appointed instead of the Mehta Group to run the factory7.
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problems facing the farmers. A further 30% of the Muhoroni
farmers felt that the weighing bridge at Muhoroni factor-*

is deliberately made faulty in farmers® disfavour. Ilhe factory
officials at Muhoroni together with government officials inter-
viewed did not however agree with the farmers®™ allegation about

the weighing bridge.

In ranking their preference for the factories, the farmers
based their judgement cn such factors as:- nearness of the factory
to their farms; credit facilities; provision of advice or extension
servioes, Tactory-farmer relationship and road accessibility. The
aforesaid analysis regaled twoimportant aspects of the zoning
system: First, that the government zoning system helps balance the
flew of cane to the factories especially in the Nyanza Sugar Belt
where three factories are spatially close enough as to bring adverse
competitive conduct for cane procurement. Secondly, that a significant
proportion of farmers iIn some zones are net satisfied with the zoning
system, so that given free choice such farmers would opt out of their

present zones and deprive cane supply to some factories.

5.3.5.2.2 Non-prioe Competitive Conducts Among Processors:

In general the zoning system together with cane and sugar
price controls have averted even non-price competition for cane
procurement and for sugar sales. Thus for both cane procurement and

sugar sale there are no such practices among the factories as :-

(@ price discrimination >

(b) advertising or other forms of product promotion ;

(c) agreement or collusion among sugar processors ;

(d) product differentiation: All the sugar produced in Kenya



must comply with government regulations. The factories therefore
produce the direct consumption mill white type of sugar. ™Quality
standards corresponding to the World Health Organization®s Codex
Alimentarius Grade A sugar have been recommended by the Kenya Sugar

Authority in the past, but ... no attenpt has been made to insist

that factories reach this standard”™ (44 Vol. 1 p.11).

In summary ncn-prioe campeticn has not been necessary among
the sugar mills since:- (@) On the buying side for each factory
the relevant market is typically a localized zone made up of farmers
foroed by lav? to sell cane to it and at a specified price. In
selling the produced sugar, the factories face a larger and essentia-
Ily a national market which again is an assured market since KNTC buys

and distributes all the sugar produced in Kenya again at a specified

price.

5.3.6; Performance of the Processing Subsector

5.3.6.1 Excess Capacity

Economic performance of the sugar processing subsector has
been less satisfactory and much room still exists for improvement.
At the moment the short-fall of domestic production vis-a-vis con-
sunpticn estimated at 40,000 tonnes is still great. At the same time
virtually all the factories are still working below capacity. The
problem of exoess capacity is expounded in Chapter Six and only

a brief mention of it will be made here. The analysis showed that in 1976

only Mumias and Chemelil worked above 50% of their nominal capacities,
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the actual being 91% and 77% respectively. Both Miwani and
Muhoroni used only about 40% of their respective capacities
while Ramisi cnly used 20% of its capacity (see Tables 6.3 and
6.4). Continued low capacity utilization does not augur well for
the industry as this implies lew national output and substantial

use of foreign exchange reserves for import of sugar.

5.3.6.2 Profitability:

Although most of the sugar companies were reluctant to
release their detailed financial statements, the general impression
given was that sugar companies were not making much profit. For
the 3 year period 1974 - 1976 all the factories in the Nyanza
Sugar Belt except for Chenelil”™according to the survey? made some small

profits in each year (see Table 6.2 Chapter Six). Indeed, all
along since its inception in 1967, Chemelil factory

made recurrent losses until 1976?when following financial adjust-
ments, the factory management reported making profits. Mumias factory
reported making profits all through. No response however was received
from Pamisi for this analysis. All the sugar companies interviewed
felt that the ex-factory prioe of sugar was over-laden with govern-
ment levy and the sugar equalization funds, and that the levy could

be reduced to allow increasing the ex-factory price without
appreciably affecting the current consumer price. This step they

felt would help increase the milling margins for sugar. Of course
excess

capacity in the industry has greater adverse impact on

sugar milling profitability in the industry.
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5.3.6.3. Technical Performance at Processing bawl

Apart from the factory at Ramisi which is a smaller unit,
all the other four factories in Nyanza and Western Provinces inclu-
ding the additional two new projects coming up in South Nyanza
and Nzoia are medium sized factories by World standards. However,
with a continuous grinding season as we have in Kenya, the potential
output from these factories per year is much higher than would
be the case in other countries with short grinding seasons. We have
noted the wide-spread excess capacity and more is said about it in
Chapter Six. Thus cn the basis of capacity utilization the whole
sugar industry is inefficient. Specifically in this respect, Mumias
is the most efficient followed by Chemelil, both operating above
50% nominal capacities. All the other three factories are operating

below 50% of their respective nominal capacities (Chapter VI1).

m However, apart from capacity utilization which is treated in
detail later, this stucfy also looked into other aspects of factory

performance some of which are analysed below: -

(i) Tonne Cane/Tcnne Sugar Ratio (TC:TS)

The TC:TS ratio is a good measure of sugar extraction
efficiency of a factory as it shews how many tonnes of cane a factory
uses to produce cne tenne of sugar. From the survey it was found that
in this respect Mumias with a TC:TS ratio of 8.6 leads all

other factories. Chemelil stands second, followed by Muhorcni, liiwani



and Ramisi in that crier (.see Table 3.23 arid Appendix 1/ ,,

Experts in the industry reckon that a TC:TS ration of 1G.0 should be

the average to aim for in Kenya.

TABLE 5.23: FABTOF1 SUGAR FZCOVEFY SI TC:TS PAJITS 1974 - 1SV7E

Factory TC - TS

1974 1975 1976

Miwani 11.8 11.4 11.6
Chemelil 10.4 10.4 9.8
Muhoroni 11.1 11.7 10.4
Mumias / 8.7 8.7 8.6
Ramisi 14.2 14.8 13.9
Average 11.2 11.4 10.9

Source: Study Survey, 1977.

*

Obtained from Kenya Sugar Authority StatisticsFiles.

(ii) Time Utilization Efficiency:

During the survey it was found out that only Humias and theme!:
had about 2 month scheduled stoppage periods for annual maintenance *
and repairs. The other factories at Muhoroni, Ramisi and liiwani

operate throughout the year only stopping for repairs or maintenance
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whenever there is a breakdown or when there is shortage of milling
cane. Miwani cn the other hand has a one-day-per-week scheduled

steppage for maintenance during peak grinding periods.

On the basis of utilization of gross available time
(allowing for scheduled shutdowns) the study found out that on
average the factories used cnly 45% of the time available in 1975.
The previous year®s figure had been 48.9%. Cmin individual analysis
in 1976, Chemelil had the best gross time utilization followed by
Muhoroni and Mumias in that order,all using between 50 - 57% of gross
available time. Poor time utilization was realized in both Miwani
ana Pamisi each using less than 40% of available time (see Table

5-24)

However ,measured cn the basis of tonne cane milled per
available hour,then Mumias and Chemelil were more efficient in time
utilization than the other three factories in 1976. Miwani, Muhoroni
and Ramisi took third, fourth and fifth positions respectively. The

previous year Muhoroni switched position with Miwani (Table 5.24).

Time loss in the industry was mainly attributed to such
factors as: premeditated steppage taking up 36% of available time;
shortage of milling cane resulting in. 12.8% of time utilized, and
machinery breakdown taking up 6.2% of the available time.

From Table 5.24 we conclude that apart from premeditated tire los"
Ramisi and Miwani have much of their time wasted because of lack of
cane which also gives them a lower grinding rate than the other fact-

ories. The overall time utilization in the industry effectively standing



TABLE "8.24. TIME UTILIZATION ANALYSIS

Grinding
Lost: - Breakdown (Manufacture)
- Cane Shortage

- Premeditated

Grinding Rate (Tame cane/hr)

Source: Factory Files

Miwani

1975

35.7

3.6

30.7

30.0

48.6

and Kenya Sugar Authority Statistics‘Files

IN THE

1976

32.9

5.8

22.6

38.7

50.4
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FACTORIES 1975-1976

Chemelil
1975 1976
53.7 56.7

8.3 4.7

7.9 3.1
30.1 35.5
87.9 91.4

(% GROSS AVAILABLE TIME)

Muhorcni
1975 1976
66.1 56.1
14.2 7.5
10.8 17.1

8.9 19.8
53.3 56.1

Mumias
1975 1976
58.9 53.3
10.8 10.4

0.9 1.6
29.4 34.7
99.4 117.1

Ramisi

1975

43.4

6.1

14.1

36.4

29.2

1976

38.4

3.0

10.2

48.4

24.9

All

1975

48.9

7.8

15.8

27.5

64.2

1976

45.0

6.2

12.8

36.0

69.7



at cnly 38% in 1975 and at 45% in 1976 ,can be regarded as still

very poor.

(iii) Other Technical Performance.

Other technical aspects of performance in the processing
sector like the levels of losses in various processing stages;

apparent purity; brix, fibre and pol percentage™, etc. are given in

Apoendix IX.
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CHAPTER VI

ANALYSIS OF EXCESS CAPACITY: THE CASE OF NYANZA SUGAR BELT FACTORIES

6.1 Introduction

This chapter deals with the problem of exoess capacity in
the Kenyan sugar industry as exenplified by the three sugar factories
in the Nyanza Sugar Belt, namely, Miwani, Chemelil and Huhoroni.
Naturally the performanoe of an important industry like that of sugar
engages widespread public attention and exoess capacity iIs one aspect
that has attracted most critics of the industry. Even the current
government Development Plan (1974-1978) states that 'the most impprtant
task to be undertaken during the new Plan period will be to increase
cane production to a level sufficient to utilize the factories to full
capacity” (14.4 p.240). In fact, during the field survey for this study

all the factories in the Nyanza Sugar Belt admitted working below

capacity.

6.2. Definition and the Canoept of Exoess Capacity
For the ease of exposition and to avoid technical ambiguity
a definition of "exoess capacity” and the many conceptual issues

implicit in it are better discussed at this juncture.

6.2.1: Technical or Nan-economic Concept:

To a non-ecchomist, the term exoess capacity (EC) is a simple
term used to refer to unutilized factory spaoe; that is the difference
between plant designed maximum output (PEMO) and the actual output

(A0). As a corollary to this definition full capacity output (FCO) is



then defined as ""the output that existing stock of equipment is
intended to produae under normal working ccnditicns with respect

to hours of work, number of shifts and so forth™ (41 p.I)<

Mathematically the technical definition of "excess capacity"

would be expressed as follows

EC = PEMO - AO; where EC is exoess capacity; PEMO is plant

designed maximum output; AO is actual output. Likewise, mathematically

full capacity output (FCO) occurs when:-

PEMO - AO = EC = 0 (=zero); and henae PEMO = AO, and plant

capacity utilization is 100%; ie AO x 100 = 100%.
PEMO

As can be seen, the technical concept so far discussed totally
ignores the cost elements involved in capacity utilization. To an
economist as we shall see later, this ccnoept does not provide a good

measuring yardstick for capacity.

6.2.2. The Economic Ccnoept of Full Capacity and Exoess Capacity

- In economics the ccnoept and definition of capacity must take
cost considerations into account. Lipsey (25 p-221) defines (optimal)
plant capacity as the "level of output that corresponds to the
minimum.level of short-run total cost" and that ''capacity in this
sense is not the upper limit an vhat can be produced”. As a corollary
therefore a firm producing "with exoess capacity'" is producing an
output smaller than the point of minimum average total cost. Conversely,

a firm producing above capacity is producing above this output and is

incurring higher costs per unit.
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The economist®s concept of capacity is therefore more
difficult to measure and the condition of optimal capcaity and
excess capacity will depend on whether or not the firm iIn question

is operating under perfect or imperfect conditions.

6.2.2.1: Theoretical Framework of Capacity under Perfect Competition
Under perfect competition in the sugar industry or in any
given industry, full capacity equilibrium would be defined as the
output level associated with full competitive equilibrium in the
industry. As shewn in Figure 6.1. for any given firm, this would
occur at the minimum point (K) of the long-run average cost curve
(LRAC). In this case the full equilibrium point would be defined
by output Qe. At this point in the perfect carpetition model the
sugar industry would find itself in a situation where for each
firm, marginal cost (MC) equals average cost (AC) equals price @)
and® equals marginal revenue (MR) . At Qe the firm or the industry
is realizing full opportunity costs which is the normal profit or
"zero profit” position under perfect competition. Operating at
either or Q2 for example would incur losses from excess capacity

QLEE or over-utilized capacity QgQ2 respectively.

The longrun competitive equilibrium position Qg is reached
following some longrun adjustment supposed to take place in the
industry under perfect competition. If the short-run equilibrium
price for a firm or the industry is high, the profit prospects
would attract new firms and/or the existing firms would try to
expand their plants. This process will continue until price drops
to the longrun equilibrium level Pg when there will be no prospects
for unusual profits to be earned. Conversely if the short-run

equilibrium price is low so that there are losses, some firms in
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Price
and
Cost

Fig.6.1: LONGRUN EQUILIBRIUM &FULL CAPACITY FOR A FIRM
UNDER PERFECT COMPETITION

Price
and

Cost

Fig.6.2: LONGRUN MONOPOLISTIC COMPETITION EQUILIBRIUM
AND EXCESS CAPACITY FOR A FIRM
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tie industry would opt out ci the business while ethers ray reduce

their sizes thus pushing the output and price to equilibrium

position Qe and P . Thus in the long-run cnly effiouert rims ir.

the sugar industry vould retain in. prtxduoticr. as trsre “rfo Ild be

no super-normal profits to be earned and high cost firms would have
tooptout of business.

6.2.2.2.: Theoretical Framework of Capacity under Imperfect Competition

Under imperfect competition (monoplistic or oligopolistic)
adjustments in economic organization of a firm or industry give rise

to excess capacity (Fig. 6.2). Each firm aims at maximizing its

profits by choosing its level of output. However, the demand curve

for the product of each firm is expected to have a negative slope
and the demand facing each firm depends an what other firms do. At
equilibrium each firm must equate its marginal revenue (OR) with

marginal cost (mEe), given the actions of all other firms. In the

short-run equilibrium each Ffirm chooses a profit maximizing price and

output levels which in aggregate result in market clearing for the

industry.

IT super-normal profits are earned in the industry then ns”

firms will be attracted to enter the industry. In the long-run, firms

would enter the industry until there are no excess profits to be

earned. This occurs at the point of long-run equilibrium in which

*
price (PQ) must equal long-run average cost (LRAC) Tor each firm

(Fig. 6.2). As depicted in Fig. 6.2 the demand curve DD facing each

firm at equilibrium must be tangential to its long-run average cost
curve (LRAC) resulting in price P and output Q*- Any output Tevél
* * ® o

below or-above Qq will involve a loss to the firm. Thus the long-run

imperfect competitive equilibrium involves operating with excess
e *

capacity (@Q™) since each firm produces at a point where average costs

are greater than the minimum average costs. As long as the demand

curve facing each firm has sane negative slope, each firm will continue

producing at a point where average costs are greater than the minimum
average costs.

® Under the monopolistic competition theory the following condi-

tions would hold in the Kenya Sugar industry:- (i) The equilibrium out-

put of the firm(s) would be less than the one at which average total

costs is a minimum and "this is known as the excess capacity” theorem"

(25p. 268). (ii) Prices at market supply and demand equilibrium would
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be higher and output would be lower, oeteris paribus, than uncter
perfect competition. Ciii) The equilibrium price would be greater
than marginal costs. But in the Kenyan sugar industry some firms
report that they incur losses, (iv) If the sugar industry showed
monopolistic competition the sugar Firms would probably offer consumers
a wider variety of brands, styles and possibly qualities than under
perfect competition. This phenomenon is not observed in the Kenyan
sugar industry, where even elementary grading of sugar is never
attempted. (v) It may also pay monopolistically competitive firms
to engage in non-prioe competition of a kind that would not pay in
perfect competition. Again, non-prioe competition Is not a common

feature of the sugar industry in Kenya (see section 5.3.5).

6.3 Exoess Capacity in the Nyanza Sugar Belt

After the above theoretical ccnsiderations of excess capacity,
the first question that one would pose is 'does excess capacity exist
in the sugar industry in general and in the Nyanza Sugar Belt in
particular?'" In the section that follows, this question is tackled in

both technical and economic concepts.

6.3.1 Technical (non-economic) concept.

Technically and henoe with no economic consideration of costs the
answer to the question, whether or not excess capacity exists in the sugar
industry,is invariably "YES",as can be seen in Table 6.1 and in the
Table of Appendix IX. By this definition none of the three factories

in the Nyanza Sugar Belt has ever operated at full capacity in any one

year since they were established (also see Armendix FA and IVB).
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Given that the full capacity rating for each of the factories
. 60,000 tames per annum, we can see from Table 6.1 and the Table

~ Appendix 1V that the ten year average throughput for each of the

Ltfee factories during the 1967— 1976 period centres around 50% of plant

~signed maximum output (PEMO).

Table 6.1 below sunmarizes the actual average capacity per-

fOHnance during the last decade together with the higiest and the

lowest throughput ever recorded by each of the factories during the

same period.

TABLE 6.1: THE AVERAGE, THE HIGHEST AND THE LOWEST PERCENTAGE FACTORY
CAPACITY UTILIZATION IN THE NYANZA SUGAR BELT 1967-1976

Miwani Chemelil Muhoroni
%PDMO  Year %PEMO Year %PEMO Year

Ten Year Average Capacity

Utilizaticn (AO) 53 1967-76 57 1968-76 45 1967-76

*

Ten Year Average Exoess

Capacity (EC) 47 1967-76 43 1968-76 55 1967-76
Highest Throughput 64 1969 77 1976 57 1971
lowest Throughput 44 1972 19 196 8 30 1967

Source: Appendix IV

The figures in Table 6.1 and in Appendix IV provide measures useful in
analysing excess capacity.The plant output expressed as a percentage of
Plant designed maximum output (PEMO) is a good indicator of technical

efficiency. It also shows the level of capital stock utilization in
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stte industry.

At any rate Table 6.1 and the one in Appendix IV confirm the
assertion at.”east technically, that the factories in the Nyanza
Sugar Belt are working with excess capacity. In fact during the
factory surveys all the sugar corrpanies in the Nyanza Sugar Belt admitted
without any hesitation that exoess capacity was their most serious
problem (Table 6.2). This is iIn sharp contrast to Mumias in Western
Province, that rejected the proposition that exoess capacity was a

problem in their firm.

TABLE 6.2: THE RESPONSE OF SUGAR COMPANIES ABOUT EXCESS CAPACITY AS

A PROBLEM.
Factory Response/Comment
j Miwani Serious and chronic
Chemegdil > Seasonal Problem
Muhorani Recurrent Problem
Mumias | Not a problem
Ramisi - WA

Source: Author®s Survey 1977

Note: N/A = Not Available.
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0#3.2: Economic Considerations of Excess Capacity in the Sugar Industry

In the preoeding section, it has been established that techni-
cally excess capacity does exist in the Nyanza Sugar Belt factories.
In this section, however economic considerations such as costs, profits
and the type of competition obtaining in the industry will be taken

into account in explaining excess capacity.

6.3.2.1I"- Structure of the Sugar Industry and Excess Capacity

"The structure of the sugar industry as analysed in Chapter 11
and V reveals that the industry cannot be categorized distinctly into
either perfect or monopolistic market models. At a glance certain
characteristics may give the impression that the industry has monopolistic
or oligopolistic market structure. At present there are only five firms
involved in sugar production. Secondly barriers to entry can also be
observed in the industry in terms of absolute costs and scale econony
barriers. To enter into sugar production a new firm would need to raise
about KE 17 million for a normal factory producing 60,000 tonnes of

sugar per year. Even the small "mini sugar plants”™ now under feasibility

study in Kenya have relatively high initial costs.

In the industry, the product (sugar) is treated as homogeneous.
There éfe no brand names. Even where physical differences exist, as
in the colour of sugar, no economic differentiation arises since the
government fixes the sane price for all acceptable sugar grades. The
pricing system in the industry therefore deviates from the perfect
competition model. The government-fixed prioes nay not reflect free

Market foroes of supply and demand but tend to weigh heavily in favour®

of welfare objectives. The system does not allow for collusive conduct
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1y participants at any market channel level that would affect price,
ijhis may help explain the frequently reported cases of hoarding and
sjnuggling in oertain areas in the country. However, knowledge and
information about the market are nearly perfect. Neither the
producers nor the government ever spend money in advertising as it is
never necessary . No cne producer can affect the price, although
collectively they could affect price through representation in the

government policy-making bodies 1in the industry.

Theoretically,super-normal profits and losses are expected to disappear

under perfect conpetiticn. The price should just be covering the costs

and rents of all firms in the business in the long-run. In recent

years no Firm in the sugar industry has threatened to opt out of business,

thus suggesting no serious losses are occurring in the industry. On the

other_hand, we have had a trend whereby the industry has been attracting
v

new entrants, albeit with much government assistance. Given that a lot

of expert feasibility studies go into such new projects before they are

established, it is appropriate to assume that when a project recommendation

is drawn up, profit-motives are ranked higjh in addition to the sheer

welfare objectives of self-sufficiency in sugar.

6.3.2.2. . Cost Structure in the Sugar Industry and Excess Capacity
The problem of determining the optimum capacity and henoe
fte extent of excess capacity in the sugar industry hinges upon the
estimation of the cost structure in the industry. It had been intended
estimate an average cost function from cross-sectional cata ccilertec

ftom the factories, but as it turned out, some of the firms totally
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fused to divulge any figures concerning their costs. Because of
this constraint the analysis given here will be more descriptive

rather than empirical.

Given the paucity of cost data, we can only proaeed by
making certain ad hoc assumptions based on the general observations
of the industry to make our analysis complete:
(i) First we assuite that in Kenya the demand for
sugar produced by the local firms is never subjected to any significant
annual cyclic behaviour which would necessitate planned reduction or
increase in production in any one year. In fact the firms faoe the
same market prioe which they knew in advance; and they also know that

the market is never saturated given that Kenya is still a net importer.

(ii) Secondly we assume that all the firms are facing the same cost
structure. A not unreasonable assumption given that all sugar Ffirms
operate in the same economic and political environment. The market
labour wages and the raw material (sugar cane) prices are controlled

by the government.

(ii1) Thirdly we assume that the firms are using the same technology
as is reflected in the almost uniformly designed technical capacity

of their plants.

Civ) Lastly, we assume that any inter-firm cost differences, if they
occur, are largely due to the inefficient manner in which some manage-

ments utilize theilr resources.

The question then is: why do some Ffirms operate at lower output

levels than- others ? And why do others claim to be incurring losses
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whille some are making profits ?Although such profits and losses
sported (Table 6.3) reflect the "accountant concept"” of profits
which does not take full opportunity cost of production into con-

siderations , they are still good indicators of economic performance.

Indeed, Mumias which operates at a hi”ier capacity than the
other factories, reported making reasonable profits and stated that excess
capacity was not a problem they experience. If physical expansion is
anything to go by, then the current expansion scheme iIn Mumias aimed
at increasing the factory®s scheduled capacity from 70000 tonnes to
156000 tames of sugar per year is an indication that economies of
scale can be exploited in the sugar industry. The industry is either
facing long-run decreasing costs or constant rather than increasing
costs with respect to scale of operation. If the case were one of
increasing costs with respect to economies of scale then the firms
including Mumias, would tend to reduce the scale of operations to cut
down on costs. With the assumptions made above it can be argued that
eoonomies of scale exist in the industry in such per unit cost items
as - (&) factory fixed costs, (b) administrative costs, (c) general
personnel costs, (d) management agency cost in case of factories

employing hired management firms, (e) materials and fuel costs and

(). .cane assembly costs.

6.3.2.3 Profits or Losses in the Sugar Industry :

When the study was conducted only Chemelil admitted having
incurred losses throughout since its inoeoticn and only making some
profits in 1976. Other factories though reluctant about releasing
statistical details, accepted that they have been making some profits

(Table 6.3).
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TABLE 6.3 PROFIT OR LOSS IN SUGAR COMPANIES IN NYANZA SUGAR BELT

AND MUMIAS 1974 - 1977.

1974 1975 1976 1977
Miwani Small Small Small Not sure
profit Profit Profit
Chemelil Loss Loss Profit Expect Profit
Muhoroni Profit Small Profit Expect small Profit
Profit
Mumias Profit Profit -Profit Expect Profit

Source: Field Survey 1977; * = Forecast

These profits and loss statements are necessarily in tens of the
businessman®-s concept of profit. They are expressed as the difference

between th*e total receipts and the total costs. They in no way take

into account the opportunity costs cn capital and risk as in the full
economic cost ccnoept. But still they are good indicators of economic
performance of the industry. Mathematically these accounting profits
would -be written- as -

Y =nX - (nWV¢c + Fc) = n (X - Vc )- Fc;
where Y is gross profit in shillings; n is number of tonnes of sugar

produced . per year; X is net sales price of sugar in shilling per



tcnne - Vc is variable cost per tcnne of sugar produced; Fc is annual

fixed cost in shillings. This functional relationship

Fig. 6.3: GRAPHICAL ANALYSIS OF PROFITS AND LOSSES IN SUGAR PRODUCTION

(HYPOTHETICAL DATA)

In order to explain the anomaly in the sugar industry whereby
some firms are operating even when they are incurring losses we need
to interpret the graphin Fig. 6.3. When the production function for
a firm is such that it finds itself operating belcw break-even point —

that isat a loss- it does not mean that trie plant should close down



because it will still have to meet its fixed oost elements. Rationally

therefore the firm would in the short-run continue to produce sugar

provided its annual losses do not equal or exceed its fixed costsCFc).

In the long-run, however, any Ffirm not cowring its oosts cannot

remain in business. Thus short-run losses reported by some sugar Ffirms
be

can/tolerated just to avoid incurring ewn heavier losses on fixed

capital by shutdown. This may also help explain the reason for exoess

capacity in most of the sugar firms.

6.3.2.4: Exoess Capacity Analysis by Capacity Index

,» In 1976 all the three factories in the Nyanza Sugar Belt and
the Mumias factory in Western Provinoe reported making profits. In
that year Mumias produced 63699 tonnes of sugar out of the nominal
designed capacity of 70000 tonnes. Chemelil produced 46145 tonnes, while
Muhoroni and Miwani produced 26228 tonnes and 25236 tonnes respectiwly
in the same year out of anominal capacity of 60000 tonnes. Raraisi, on

the other hand, produced only 6062 tonnes out of a nominal capacity

of 30000 tonnes (Table 6.4).

TABLE 6.4: _ SUGAR FACTORIES* THROUGHPUT 1976

~3 == Tonnes Tonnes Nominal Cane/ Output as %
. Cane Sugar Capacity Sugar Ratio Nominal Capacity
Miwani 291720 252 36 60000 11.6 12
Chemelil 454803 ~46146 60000 9.8 77
Muhoroni . 274100 26228 60000 10.4 44
Mumias * 547954 63699 70000 v 8.6 91
Ramisi™* 84064 6062 30000 13.9 20
Total 1652641 167371 250000 10.86 54. S

Source:Study «Survey, 1977
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By national Standards, (Tables 6.3 and 6.4) both Chemelil
and Mumias operated above 70% of their nominal capacities and still
reported making profits in 1976. Mumias, working at 91% nominal
capacity, is still even encouraged to expand upto 156000 tcnnes
nominal capacity. The reported profits in both Chemelil and Mumias ,
working at higher nominal capacities than Miwani and Muhoroni or
Ramisi, would tend to confirm that economies of scale occur in the
sugar industry and that all firms are still capable .of e”anding their
output levels without increasing their unit costs. Discussions with
experts in the sugar industry also revealed that the nominal capacity

level of a factory very much approximates the economic optimal capacity.

Each factory is capable of achieving even a higher output than the
nominal capacity, but it is reckoned that such higher output levels
will strain the machinery and henoe increase costs of operation and
maintenance through wear and tear. Operating below the nominal capacity

is also regarded as uneconomic. All firms with lower outputs than their

nominal capacities could still increase their output levels with less than

proportionate. increase in their costs given adequate cane supply.

Since operating nearer the nominal capacity approximates the

optimal capacity of a plant, Mumias, working at 91% of nominal capacity

/
can be used as a standard or the base from which a "capacity index"

can be constructed to gauge the performance of other firms using the

1976 output figures (see Table 6.4).

“"Full capacity Index™ can then be calculated as follows:

C =X .100; where C is the full capacity
n n

n
\Y; index for factory n;
Xo

N @s actual output for factory n expressed as a .percentage of its



nominal capacity; and Xq is the actual output of Mumias expressed as

a percentage of its ncrrrd capacity and which, is 911 for 1976.

TABLE 6.5: FULL CAPACITY INDEX FOR SUGAR FACTORIES 1976 (Mumias = 100)

Actual Output as % nominal Full Capacity Index (=Ch)
Capacity (= Xn)

Miwani 42 46
Chemelil 77 85
Muhorani 44 *48
Mumias 8t =Y 100
Ramisi 20 22

Source: Calculated from Table 6.4

From the indices in Table above, it can be conducted
that the Nyanza Sugar Belt factories and Ramisi, compared to Mumias,are
still working relatively far below par. Only Chemelil follows Mumias
closely. The other factories can still increase their output and exploit
the economies of scale which Mumias has been exploiting and intends to

exploit further through its present expansion scheme.

* L
"6.4 Causes of Excess Capacity

Asked to state what factors, in order of seriousness, contributed
to the under-utilization of factory capacity, all the factories studied

put the shortage of cane as the nunber one problem. Miwani even qualified it

further statine that cane shortage was their chronic problem. Other factors
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tABIE 6.6: FACTORS CONTRIBUTING TO UNDER-UTILIZATION OF FACTORY CAPACITY
AS RANKED BY THE SUGAR COMPANIES

factors RANKING BY FACTORY

Mumias Miwani Chemelil Muhorani

(@) Cane in Short Supply 0 1* 1 1*
(it) Factory break-down 0 0 6 8
(iii) Drought causing low cane yields 0 2 2 2

(iv) Rainy seasons preventing cane harvesting

and delivery 0 6 4 5
() Inadequate cane transport facilities 0 0 5 0

(vi) Lew cane husbandry levels an outgrewer

farms (=low yields) 0 3 3 3
(vii)Poor yield cn nucleus estate 0 0 0] 0
(viii)Poor - public roads 0 0 0 0

- farm roads 0 5 0 7
(x) Fire outgreaks damaging cane 0 0 0 u
) Lack of expertioe iIn the industry 0 4 0 0
(@) Labour shortages at some seasons 0 7 7 . 6
(i) Social Problem 0 gx* 0 0

Souroe: Study Survey 1977

Note: *Chrcnic problem; O=not a problem; ** Asian farmers

neglect their farms when they are about to sell to Africans.
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also given as serious, were drought and low cane husbandry techniques
in most outgrower farms resulting in low cane yields per hectare. The
rest of the other factors mentioned and ranked are included in

Table 6.6.

6.5: The Effects of Exoess Capacity in the Sugar Industry

The existence of excess capacity in the sugar industry

poses several problems, the main ones being

(i) Low annual sugar output, which defeats Kenya"s self-sufficiency
policy. This results in continuous reliance or sugar inports, thus
depleting the foreign exchange reserves which oould go into other
development schemes*,

(i) High cost of production and hence low profitability are often
associated with exoess capacity;

(iii) With exoess capacity the economies of scale are not exploited
to the full;

(iv) Given the high production cost and the inability to realize
economies of scale, it follows that sugar provided to society

will be unnecessarily expensive.
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CHAPTER VII

CANE PROCUREMENT PROBLEM

At this juncture it is appropriate to tie a loose end left
from the discussion of excess capacity in Chapter Six. Depending cn
the factory zone in question much of the existing excess capacity”™ can
be reduced considerably if the problem of cane procurement

and its causes are tackled successfully.

7.2. Farmers* Problems: Farmersl Views:

During the study, farmers were asked to state what problems
they think hinder their progress in cane production resulting in the
universal factory complaints about chronic cane shortages. The farmers

gave the following as seme of their problems (see Table 7.3):-

7.2.1 Lack of Credit Facilities: About 85% of the small scale farmers
interviewed rgpked this problem as being "very serious™. A sizeable
proportion (about 47%) of the large scale farmers also reckoned that
the problem was very serious. At the time of carrying out the inter-
views about 54% of the small scale farmers in the sample had never
obtained any credit for cane production for the last three years. For
the large "scale farmers the corresponding figure was about 67%. Miwani

and Muhoroni zones were worse off than Chemelil zene with respect to
>

cred[p facigities (Table 7.1). Farmers also complained of general

delays in procedures of processing loans.

7.2.2. Lack of Adequate Farm Machinery Services: Machinery for land

preparation is 1in short supply resulting in untimely operation or at

times ip may give rise to so ~uch land lying fallow.
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.TABLE 7.1: EXTENT OF ACCESS TO CREDIT AMONG [INTERVIEWED FARMERS FOR THE LAST THREE YI7-?3 BY

Small Scale Farmers Large Scale farmers
Miwani . Chemelil Muhoroni AlIl S_.F. Miwani -Chemalil Muhoroni All L.F.
No % No % No % No % No % No % No % No 0
received credit 16 40 26 65 18 36 60 46.2 1 20 2 40 2 40 5 33.3
never received 24 60 14 35 32 64 70 53.8 4 80 3 60 3 60 10 66.7
-M
Total (sample) 40 100 40 100 50 100 130 100 -5 'loo" 5 100 5 100 15 100

Source: AStudy surveys 197>

Note: .No = number.

L.F.= Large Farms
S.F.= Small Farms.

ZONE;
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7.2.3 Cooperative Inefficiencies: Many farmers seem disillusioned
with the cooperative movements as a means of redressing their problems.
Of the 130 small-scale farmers interviewed, 79% were not satisfied

with the way their cooperative movements were serving members (see
section &2.4.1) .

7.2.4. Low Profits from Cane: Farmers getting low yields realize
poor gross margins per hectare (see section 5 .2.8). The situation was
even made worse with the previous lew cane prices which prevailed
before the current price of K.Sh. 133/= per tenne was announced by the
government. Net cash receipts from cane were even made lower among
some cooperative members following what thefarmers term 'mysterious
deductions' for unspecified cooperative services. The practice among
the cooperatives has been to recover all the outstanding loans from
members after the Tfirst crop harvest instead of spreading out the
repayments over a five-year crop cycle. Such outright deductions of

farmers” cane proceeds without due care for their private financial

obligations have resulted in general disillusionment and apathy among

most fTarmers.

7.2.5 Non-availability of Purchased Inputs at the Rigfrt lime:
Many farmers are aware of the value of purchased inputs
like fertilizers and herbicides, but have no access to them due to

the poor distribution of such iInputs.

7.2.6 Transport Problem: His problem is widespread in the Nyanza

Sugar Balt. Many farmers interiswei eatresses curterr. a:r .V ar-

mature cane cn their fame awarcing Transport a_ocax 0:.. -—-"-aoat -u-.e
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transport services are known to result in two other adverse side
effects in the industry:- (@) The over-mature cane crop not cnly
cfeteriorates in milling quality but also unnecessarily prolongs the
crop cycle beyond the usual five years. This defeats the idea of
practising systematic scheduled planting and in the lIcng-run affects
the area under cane and the volume of harvested cane In any one season.
(b) Secondly, the over-mature canes awaiting transport availability,
arekncwito attract arsonists. Even the farmers themselves have been known
tc set fire to cane fields in order to force the factories or the
cooperatives to make arrangements for the quick harvest and transport
of burnt cane. The arsonist hopes to gain by being recruited as
a cane cutter in such emergency cases, while the farmer is assured of
earning his otherwise delayed income from cane. Such wild fires, most
frequently spread to other farms indiscriminately and cause untold

damage and fosses to the industry.

7.2.7: High Cost of Production: The current inflationary spiral
including the high cost of energy has hit all aspects of the economy,
the sugar farmer not excepted. The fertilizer prices and the cost

of hiring farm machinery have almost doubled within the last five
years, drastically reducing the farmers® gross margins. During the
survey, it was learnt that many farmers were abandoning or reducing
fertilizer application on cane fields in an attempt to reduce costs.
Surprisingly®; even iIn the Mumias zone \hene the outgrcwer services
are provided by the sugar company under adequate supervision, the
conpany still expresses the worry about some farmers selling out the
inputs supplied to them instead of using them on their own cane

fields. This practice will of course reduce yields.
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However, according to Professor Schenk* *when you see
a thousand farmers doing the same thing - even if it looks primitive
in the faoe of modem farming techniques, there must be a good reason
for i t _.._The government and the factories should not expect the
farmers to use high-cost inputs indiscriminately just to boost cane
yields and keep the factories going at full capacity without con-

sidering gross margins.'

It seems some of the farmers knew what they regard as
optimum yield, and are therefore not bothered about obtaining higher
and more costly cane yields which may involve being heavily indebted

to a second party.

7.2.8: Brought: By world standards, Kenya is a marginal area for
sugar canq. With the exoepticn of Mumias, all the other four factories
often experience dry spells that cause ccnsiderable damage and yield
reductions. All the three ooirpanies interviewed in the Nyanza Sugar
Belt felt there was a great need for/gelective irrigation scheme to
supplement the current rain-fed sugar cane projects. Only cne of the
oonpanies expressed the possible prohibitive cost of such an irrigation
system, while Ebe other two felt that such a scheme would greatly boost
the sug;r industry economically. They even cited an old irrigation

system in the area which used to be operated successfully by Miwani

some years back.

Surprisingly, the small scale farmers seem not to view
drought as a major stumbling-block as evidenced by 83.1% of those
interviewed who ranked it as no problem. The large scale farmers, how-
ever, reckon it is a problem, with 53.3% ranking it as either "very

Ss=rious' or jusr ''serious'.
JMersan.ql PnmrmmioaHon with Prof_E.W.Schenk,Head of Agree_Economics at the
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7.2.9: Labour Shortage: This seems to be a problem, especially

on the large scale farms and to some significant extent cn the small
scale farms. Only 26.7% of the large scale farmers interviewed felt
labour was no problem. The remaining 73.3% of the farmers ranked it

between a moderate anda very serious problem.

Asked to state when they e:xperienoe the greatest labour
bottlenecks, both large and small scale farmers listed weeding, planting,
land preparation and harvesting in that order, as the most labour-

demanding operations in sugar cane production. The nucleus estates

however, ranked weeding, harvesting and planting, in that order as the

most labour”~demanding operations.

Generally weeding, planting and harvesting of some fields

coincide with the Icng rains when most farmers and the would-be casual

labourers are hard-pressed with other operations on their subsistence
plots. The large scale farms and even the nucleus estates during the

long rains lose most of their casual labourers who during this period

F° back to their homes to prepare their subsistence cr?ps- Most of

the labour force on the cane farms,knowing very well the temporary nature
of their engagements,are not totally divorced from their home farms

and often resort to them as insurance against future uncertainties.

7-2.10 Cane losses an the Farms:

According to both the small and large scale farmers, cane losses
from damage by pests and diseases are insignificant. Losses due to fire
outbreaks, hcwever, were ranked as 'serious” but unpredictable,being
oonnon during dry spells (Table 7.3). With respect to pests and diseases
N

is possible that the farmers are not versed with the intricate cymptonc

these nests as to be able to assess their economic camage. \".z5~



sugar cane pests and diseases inflict insiduous damage that
does not easily permit clear-cut identification,especially by

the lay-farmers.

Sene farmers under Muhorcni alleged howevar that they were
losing cane through an inproper weighting system at the factory. This
suspicion was more carmen among the small scale farmers than the large
scale farmers. There were also sore allegations among cooperative
farmers to the effect that in societies where farmers pooled their
plots into a "“block system"5nen-influential members often lose their
cane to influential members through alleged malpractices at the time
of harvesting and delivery to the factories. These allegations could
not be verified during this study, although inquiries from the officials

concerned were,as would be expected, met by strong denials.

7.2.11 Inadequate Extension Services

m _Asked to name what organization sent any officials to advise
cn cane production, 32.3% of the smll scale farmers said they had
never been visited by any extension agent in the year. A similar
proportion (33.3%) of the large scale farmers too had never been
visited by the extension agents for a whole year (Table 7.2). The worst
hit zones were Muhoroni and Miwani. The cooperative movement provided
the greatest source (48.5%) of extension adviae in the Nyanza Sugar
Belt to the small scale farmers. However given the mistrust many
farmers have with their cooperatives, the effectiveness of the coopera-
tives "as a source of extension service may be slight - The
Settlement Sugar Organization (S5.S.0), catering solely for settlement

farmers under Muhorcni, iIs the second source of extension service iIn the
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Nyanza Sugar Belt. Among the sugar conpanies in the Nyanza Sugar
Belt,only Chemelil provides extension services but "iust to its
large scale outgrowers, Miwani and Miihoroni do not run such services.

The Ministry of Agriculture virtually provides no extension service

to the sugar cane farmers.

Only 27.7% of the snail scale farmers interviewed had attended
courses at a Farmersl Training Centre. The figure was 33.3% for the
large scale farmers. A great majority of farmers had attended
Agricultural Shews but very few had attended field days on sugar cane

growing (Table 7.2.).

TABLE 7.2: SOURCE OF EXTENSION SERVICE TO FARMERS INTERVIEWED

SMALL FARMS LARGE FARMS

No % No %
- Visit by agjent from Sugar Ccnpany 0 0 5 33.3
Ministry of Agric. 1 0.1 0 0
Settlement Sugar
Organization 23 17.7 3 20
Cooperative 63 48.5 1 6.7
None 43 33.3 5 33.3
= Through Attendance
of FTC 36 27.7 5 33.3
K Agricultural Shows 106 81.8 14 93.3
4 Field Days on sugar 39 30 7 46.7
- Chief’s Baraza 127 97.7 6 40
Others 33 25.4 ¢ 333

Source: Survey, 1977.
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TABLE 7.3: RANKING OF CANE FARMERS1 CONCEIVED PROBLEMS BASED ON FARMS SAMPLED
A - —_—_— ®
Small Farms (n = 130) Large Farms n=15
Problem Ranking Response % Ranking Response %

V.Serious Serious Moderate No Probl. V.Serious Serious Moderate No Probl.

Lack of Credit 85.4 3.1 0.8 10.8 46.7 0 0 53.3
land Preparation Equipment 56.9 5.4 7.7 30.0 46.7 6.7 0 46.7
Low Profits 35.1 7.7 1.6 53.8 13.4 0 0 80

Cooperative Services - 72.3 4.6 20.0 3.1~ 6.7 0] 26.7 66.7*
Input availability 66.8 2.3 3.8 27.1 6.7 13,4 0 80.0
Tranport 54.6 6.9 3.1 35.4 6.7 6.7 20.0 66.7
High Production Cost 52.2 14.6 1.5 30.8 33.3 20.0 6.7 26.7
Drought 6.9 6.9 3.0 83.1 40.0 13.3 0.0 46.7
Pests and Diseases 0.8 10.0 8.4 80.8 0 6.7 6.7 53.3
Management 2.3 0.8 96.9 6.7 0 6.7 60

Labour Shortage 43.1 2.3 54.6 60.0 6.7 6.6 26.7
Fire outbreaks 0 54.6 10.8 34.6 0 60.0 6.7 33.3
Extension Services 33.3 49 17 0 33.3 26.7 40 0

Source: Study Survey, 1977
Note * include non-members of cooperatives
V. Serious = Very Serious

No Probl. = No problem.
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7.2 FactorieslViews about Cane Procurement Problem

The factories interviewed invariably gave lack of millable cane as
mthe major reason for under-utilization of factory capacity. However,
shortage of cane per se, is a complex problem with many under-lying

causes. In the factories”’ views, the under-lying causes of cane shortage

include such factors as:-

lo
7.2.1 Farm Factors: Among the farm factors are

- Poor husbandry techniques cn many outgrower farms leading to

low cane yields;

- Farmers® apathy arising from disenchantment with previous
poor cash returns from cane;

- Failure of some cooperatives to live upto the farmers”
expectations, and henoe killing the farmers incentives;

- Fire outbreaks, both accidental or arsanal in nature, which
bring losses™to cane of various stages of growth;

- Inadequate farm machinery for the hire services in the various
factory zones resulting in delayed farm operations. Some TfTarmers
reportedly give up the idea of cane acreage expansion or renewal of
cane cycle, after unsuccessfully trying to get machinery for hire. OFf
course Cane operations especially in the Nyanza Sugar Belt require
heavy duty machinery, most of which has too high initial costs for
the majority of farmers to afford as individuals;

- Inadequate transport facilities: In some factory zones, like
Muhoroni, cane is known to over-mature and stay in the field beyond

“the optimal harvesting age simply because a farmer cannot get transport

facilities to deliver the cane to the factory.
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- Farmers taking too many ratoons before breaking the crop
cycle for replanting. Ratoons being cheap to maintan, .tend to attract
farmers to extend the cane cycle even upto twice the normal cycle
length. Lack of machinery may also make farmers extend ratoon takings
beyond the 5-year cycle.

- Absentee farmers who leave their farms neglected. Such farms
are unproductive or have low productivity;

- Forms changing hands undergo a transition period during the
sale when they invariably get run-down as the out-going owner oeases

to invest in its Improvement or maintenance.

7.2.2. Geophysical Environmental Factors: These include:-

- @rought damage: this is sé;sonal but serious especially in

the Nyanza Sugar Belt and at the Coast.

- Flood and drainage problem: The black "cottcn soils'™ known
to have impeded drainage and poor aeraticn during heavy rains, presents
a paradoxical situation for the Nyanza Sugar Belt farmers! As much
as a farmer would wish to have adequate rainfall, the sane rains,
ifT in exoess, make the soils sticky, plastic and difficult to work.

The result is poor crop performance, due to both impeded drainage and
poor Ffield operations;

- Poor Soils: - Some soils in the Nyanza Sugar Belt are marginal
with respect to fertility levels and require adequate application of
fertilizers for good crop performance;

\

- Pests and diseases: - but these were net very serious according

the comments received from, factory officials.
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In sumn&ry, the three factories interviewed unanimously
ranked drought as the number one problem in the Nyanza Sugar Belt.
They were also unanimous in placing 'poor husbandry techniques a-.
outgrower farms'™ as the number two problem afterdrought. The other
problems were ranked differently. But on the whole we would conclude
that the factories®™ problems regarding cane procurement are universal

and only varying in magnitude with factor,/ zone.

7.3. Views of Government and Statutory Organization Officials
Interviews carried out with some officials of government
ministries and institutions concerned with sugar, gave some insight

into the problems of the industry. Such information does not
render itself to quantifiable analytical results. However, coming
as it does from people involved in the day-to-day administration
of the sugar industry, it must be given serious attention. To this
end the next section describes the views expressed by these

officials on the problem of cane procurement.

7.311: Views about the Factories:

Many people in the sugar industry suggest that some of the
sugar factories, particularly Muhoroni and Miwani, have had little
or no initiative to boost cane production both on their own
nucleus estates and on their outgrower farms. They have become
accustomed to having sugar cane brought and sold to them at their
door steps and have had no time to look into the problems facing
their outgrowers. Through the government zoning system, such
factories expect greater patronizaticn by the government and in the
absence of competition for cane procurement they see
(and perhaps rightly too) no need for resorting to

non-price competition: like provision of credit ser/ices ,
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farm machinery, supply of purchased inputs, transport and extension
service facilities. It appears that some sugar companies are not

willing to extend their risk bearing beyond their factor,” precincts.

As early as 1957, before the government started controlling
cane prices, Miwani Sugar Mills, then having monopsony buying power
in the present Nyanza Sugar Belt,was known to have problems with its
outgrowers over the pricing of cane. The 1957 Nyanza Province
Agricultural Annual Report had this to say about the Miwani situation
then:-

"The perennial dissatisfaction of the Kibos Asian farmers
with the cane price paid to them by the Miwani Sugar Mills has not
abated during the year. Continuous representations have been macte
that the government should intervene. Government however, has no
powers to do so unless both sides agree to accept arbitration. Miwani
Sugar Mills are not willing, and their situation will remain im-
pregnable until another mill opens up in the area to introduce
competition...." (14.5 p.18, 1957)

i

As predicted in the report, another mill soon opened up at
Muhoroni and later was followed by another one at Chemelil. However,
government intervention through factory zoning and setting cane prices
averted the anticipated typical competitive spatial equilibrium price

and non-price behaviours that would have taken place among the three

factories. .

While "“factories like Mumias, and to some extent Chemelil,
resorted to providing services co-ordinating outgrowers® farm activities,

Miwani and Muhoroni took no such step and now they are caught op in



a situation of perennial cane shortage. In the middle of 1977
Miwani had to ask for further government patronization to enable
it to buy cane from Chemelil zcne when it totally ran short of
millable cane,.

-

In sunmary lack of co-ordination between outgrowers and the
factories, as at Miwani and Muhorcmi, is known to contribute
significantly to the severe cane shortage in their respective zones
because:-

(i) There is lack of control over the activities of the farmer to
ensure:

- a regular cane supply;

- good yields are realized by farmers;

- FTarmers® problems are identified and vjhere possible help
or adviae given to overcome the problems;
v smooth farmer/factory relationship that fosters mutual

#yngerstanding and excludes the feeling of mistrust and

exploitation.
(ii) The farmer left to his own devices will have auch problems as:

- lack of credit;

- lack of machinery and other inputs; and

- 1nadequate management techniques.

Ciii) Sugar cane cultivation needs heavy machinery such the or Dg
tractors but these are beyond the reach of many farmers. Ploughing
and other 1land preparations are best provided by the factory,

especially where machinery hire services or cooperative machinery units
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(V) Sugar cane is also a bulky and perishable product that needs
quiCk'transport from the time of harvesting to processing. Where
transport Tfacilities are known to be inadequate, factories ought

to have a transport fleet that can come readily to the farmersl aid.

7.3.2. Views about the Farmers:
Government officers® views about the sugar cane farmers® role
in the cane shortage problem especially in the Nyanza Sugar Belt are

varied, being both favourable and unfavourable.

7.3.2.1. Favourable Views

@ Unequal natural endowments weigfi heavily in disfavour of
the Nyanza Sugar Belt cane farmers, viz:

- Soils in the Nyanza Sugar Belt are more difficult to manage.
Land preparation and weeding become costly on these soils, thereby
reducing farm gross margins;

- The rainfall is inadequate; the temperatures are high and
encourage fast and heavy weed growth jail combining to depress cane
yields. Low cane yields reduce farm gross margins and henoe lower
the farmerslmotivation;

r _Host 6F the Nyanza Sugar Belt farmers virtually get no

assistance at.all from the factories.

(b) The Asian farmers (mostly under Miwani and Chemelil) are

said to -be farming in fear of local politics so that they do not

invest heavily on their sugar farms. Their farms are often run-dam intent-
ionally in anticipation that when they come to sell, little invested capit-

el will be taken over by the prospective nativebuyersJt is further alleged
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that most Asian farms that have been bought out by the local people have

often been in such a poor state that heavy rehabilitation investment
is required to bring them back to production. Fore often than not,
such buyers lack funds to carry out such rehabilitation ha\ing

depleted their funds an the farm purchase.

© Some large farms are in the process of changing hand

already from Asians to Africans. However, the Agricultural Finance
Corporation (A.F.C.),which often advances loans to the African

buyers is usually too slow in processing such loans,vri/th the consequence

that for some time neither the Asian nor the prospective African

buyer can invest in the farm, and therefore the farm, deteriorates and

the yields go down.

"(d) The cooperatives have not lived up to the farmers-®

expectations. Many of the cooperative societies are criticized for failin

in such‘aspects as:

shortage of working capital;

- gross mismanagement of owned machinery and equipment;
politics and personal bickering among cooperative
officials resulting in opposing factions, thus defeating
the aim of working together. Members® loyalty is often
divided under such circumstances.

nEirbers constantly complain of "mysterious deductions”
made on their cane proceeds without adequate explanations.

Such unexplained deductions erode the members® -trust and

loyalty to the cooperative movement;

- Some of the cooperatives are allegedly marined by in-
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*H

experienced and unqualified personnel usually appointed through

favouritism or nepotism.

7.3.2.2. - Unfavourable Views

There are some government officials who lay most of the
blame on the cane farmers for the shortage of cane. Laziness and
general apathy are commonly cited as wide-spread problems among the
Nyanza Sugar Belt farmers. This allegation is subjective and no
studies have been done to verify it. Most officers may be using
such unfavourable description out of sheer hearsay or through
inflvenae of what they read about the Nyanza farmers in the old

colonial reports such as this one quoted below:

...... The Central Nyanza Luo are unquestionably the most
backward tribe in the province where agriculture is concerned and

until there is a change of attitude on their part little can be done...
(14.5 p.13,1955)

Ttoo years later a similar report had this to say:-
" ...Poor Central Nyanza is still the cow®s tail, in fact,

one feels at times that it is no longer even attached to the cow.

The people are so tom with intrigue and dissention amongst themselves

that progress is inhibitted...__.. There are indeed a few hopeful
spots appearing, but they have not got a thrifty lock, so no more
will be said of them.._." (14.5 p. 18. 1957)

7.4: Evaluation ofCane Procurement Problems
All the factory officials interviewed in the Nyanza Sugar
Belt admitted having cane procurement problems. The shortage of
tillable cane was a common feature to all the three factories, resulting
in under-utilizaticn of factory capacity. The factory officials had

mthe consensus of opinion that the solution to this problem lies in the



improvement of the outgrower cane yields.

The farmers too were generally dissatisfied with the
organization of the industry at farm: and factory levels. The
faimers habour suspicion about their relationship with the factories
and their own cooperative organizations. Most of the farmers ere less
motivated, given the array of problems facing them. As recommended in
the last chapter some major changes involving a critical look at the
roles of the factories and the cooperative novenents in helping the
farmer out,%ue necessary if the cane procurement problems are to be
settled. Extension services to the sugar cane farmers have been far

from adequate, especially in the Miwani and Muhoroni zones.



188

TABLE 8.1: OUTGROWERS AND NUCLEUS ESTATE CANE PRODUCTION VARIABLE COSTS

Plant Crop

1st Ratocn

2nd Ratoon

Ksh/ha Ksh/tcnne Index Ksh/ha Ksh/tonne Index Ksh/ha Kah/

Mumias N.E. 7155.00 55.00 86 4350.00
Miwani N.E. 3300.00 44.00 41 1650.00
Chemelil N.E. 5630.00 59.00 70 3257.00
Outgrowers> 7990.00 114.00 100 3680.00

Source: Study Survey, 1977.

N.E.=Nucleus estate
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Compared tQ Chemelil nucleus estate however, the farmer spends about
30% more to produoe a plant crop and 13% more to produce a ratocn.
On the other hand the Mumias nucleus estate spends more money

to produce a hectare of either a plant or ratocn crop than both

outgrowers and other factories.

On tonnage basis the outgrower costs of producing cane nearly
double those of nucleus estates. This is because yields tend to

be higher on the nucleus estates than cn outgrower farms.

To conclude we observe that either en a per hectareage or on a
weight basis, the outgrower production costs are significantly
higher than those of the nucleus estates. We thus have no option but
to accept our hypothesis ™"that unit production costs differ significantly
between outgrower farms and the nucleus estates™. From the result
we go further to qualify that the cost difference is not in favour of the
outgrower farmers. Next we postulate two possible explanations for
the cost imbalances: The first is that the nucleus estates being large
and better managed units do realize economies of scale .The second is
that sinoe the nucleus estates have their own machinery and equipment

for most farm operations)they are not subjected to the vagaries of received
machinery services regarding charges and timeliness of operations,

Which affect the outgrowers who depend on hired services.

8.2 Hypothesis 2:
. Ihat* cane yields per hectare on outgrower farms are far below
the yields realized on the nucleus estates because the nucleus estates

N . .better managed than the outgrower farms."
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In testing this hypothesis plant crop and ratocn average
yield figures were calculated from the questionnaires for the small
and large scale farms and the nucleus estates in the Nyanza Sugar
Belt. By comparison the cane yields were found to be generally lower
on small-scale farms than on either the large farms or the nucleus
estates (see table 5.14). Analyses were carried out cn these mean
}ields to establish vhether or not there were any significant
differences between them (see section 5.2.8.1). At both 0.05 and
0.01 levels of significance it was found that:-
- In the large scale sector, (though mean yields in Miwani zone were
lower than those in Muhoroni and Chemelil zones), with the data
available no significant inter-zcnal population mean yield differences

were found.

- There was a significant population mean yield difference between

the small farms and the large farms both at factory zone level and on
aggregate levels.

- The nucleus estate plant crop mean yield was higher than those found
on Iaréé and small outgrower farms. However for ratoons, Miwani
nucletJ”estate mean yield was lower than those realized on outgrcwer
farms. Only Mumias and Chemelil on average had superior yields over the
outgrcwers for both plant and ratoon crops. In aggregate however, the
mean yields in the large scale farming sector were higher _than those

an nucleus estates in the Nyanza Sugar Belt for both plant and ratoon
crops. It is only the small scale farms which emerged with lower yields

than the nucleus estates on aggregate (see Table 5.14).
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This result leads us to reject the hypothesis since it
does not hold when yields of nucleus estate are compared to those
of the large outgrower farms. The hypothesis could only be accepted
in the case of small farms *  From the findings we are led to
conclude that apart from Chemelil and Mumias, other factory nucleus
estates realized no better yields than their outgrowers in the

year under study.

8.3: Hypothesis 3
"That at least some of the factories often work below capacity

and that this is the result of the cane procurement problem:

To test this hypothesis the actual annual output for each
factory was obtained where possible for the last ten years and expressed
as a percentage of nominal capacity. A table showing caDacity
utilization on *a percentage basis was constructed (Appendix 1V)
together with a pictorial graphical representation of capacity utilization
( Aopendix IV B ). As a whole this analysis shaved that for the
last ten yefers all the factories in Kenya have been operating below

their nominal capacities.

e Further analysis of capacity utilization was done by ccns-
tructingza "capacity utilization index" with the Mumias percentage
nominal capacity utilization as the base. In 1976 only Mumias and
Chemelil managed to operate above 50% of their respective nominal
caDacities having reached 91% and 77% respectively. On the basis of index-
maticn with the Mumias index put at 100 the other factories®™ scores
were as follows:- Ramisi = 22, Miwani = 46; Muhoroni = 48 and Chemelil =

& (see Table 6.4).
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During the survey all the factories except Mumias, blamed the

shortage of miliable cane for the excess capacity they were

experiencing.

From the aforesaid, we accept the hyoothesis we set out to test.

With the exception of Mumias all the other sugar factories work far

below capacity and that this is mainly as a result of the shortage

of cane.

8.4: Hypothesis 4:

"That the factory zoning system meant to define the catchment

area of each factory is not satisfactory to both farmers and the

factory management:"

Through a questionnaire both small scale and large scale
farmers®™ views were sought about their respective factories. Asked
whether or not given free choice they would still remain uncier the
same factory zones, the following response was given
- 50% of the farmers interviewed under Muhoroni zone preferred
eremaining in that zcne, while a further 50% preferred Chemelil to
Muhoroni .

- Within Chemelil 2zcne 58% of the respondents were satisfied with

the zoning system, while the remaining 42% would prefer to be re-zaned
under Miwani - ncne opted for Muhoroni in this case.

- In the Miwani zone however 73% of the farmers interviewed preferred
to remain under Miwani while only 27% wanted to be re-zoned under

Chemelil - again ndbody opted for Muhoroni.



When asked to rank the factories in order of preference:
45% of the farmers interviewed in the ffyanza Sugar Belt placed
Chemelil as number cne while Miwani and Muhoroni were ranked

number one by cnly 35% and 19% of the respondents. Only 1% of the

respondents remained indifferent.

As for the opinion of the sugar companies only Miwani Sugar

Mills thought the zoning had been in its disfavour having lost

some of its former large scale farms to Chemelil*.

From the analysis we find it difficult to accept the hypothesis
in its original form. We therefore reject it as it is clear that the
majority of farmers are satisfied with the zoning system and so
are the sugar conpanies. The only exceptions to this rule are the
Muhoroni farmers and the Miwani Sugar Company. The Muhoroni farmers
are equally divided between the dissatisfied and the 1status auof
groups. The fact that no farmer from other zones placed Muhoroni

as a second choice makes the zoning under Muhoroni appear more

suspect.

8.5 Hypothesis 5

*That outgrower farms respond to price changesln the absence
of adequate time series data, this study used a subjective cross-
sectional analysis of farmers®™ price response. The farmers were asked
whether they would increase, decrease or have no change at all on
their current cane acreages under three price regimes:- (&) if cane
prioe was increased by Ksh25/= per tonne > (b) if the prioe remained

as It was i.e. at K.Sh 133/= per tcnneSand (c) if the price decreased

by Ksh 25 per tonne.

"Arior to the setting up of Chemelil and Muhoroni, Miwani had the
purchasing mcnospany of cane in the Nynanza Sugar Belt.
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In the final analysis (Table 5.12) 88.5% of the small scale
farmers interviewed said they would increase cane acreage in the

case where price was increased. About a similar response came from

the large scale farmers (i.e. 86.7%). In the case of a no price

increase only 20% of the small scale farmers and 26.7% of the large

scale farmers interviewed said they would increase their acreage, while
as many as 72.3% of the small scale farmers and 73.3% of the large scale
farmers said they would not change their cane acreages in the event of

a no price increase. Only 7.7% of small scale farmers and no large scale
farmer indicated a reduction in cane acreage under a no prioe change.
However in the case of a price fall 49.2% of the small scale farmers and
46.7% of the large scale farmers said they would not change their cane
acreage. Only 16.2% of the small scale farmers and 13.3% of the large
scale farmers said they would reduce if prices fell. A further 34.6% of
the small scale farmers and 40% of the large scale farmers thouchx the".”
would increase cane acreage under a reduced price situation. These staxe-

irents are of course in relation to the 1977 survey and the prevailing
1

conditions at that time.

On the basis of the analysis result we do accept the hypothesis
that outgrower farmers respond to price changes. More definitely we
can state that there seems to be a potential for a high positive response
to price increases among the cane farmers.
8.6. Hypothesis 6:

"That there are barriers to entry in the sugar industry."
With respect to sugar cane production, the survey revealed that
farmers falling under any sugar factory zone could produce and sell

cane without any quantitative restrictions. Land ownership in such
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areas is the only restricticn. The majority of the small scale
farmers had acquired land through inheritance, government settlement
schemes and a few by direct buying. The large scale farmers cn the
other hand acquired land mostly through buying and to some extent
through settlement schemes. Apart from spatia: location and soil
suitability which may make sugar cane production uneconomic on

some sites, there is no significant barrier to entry iIn cane

production.

As for entry into the processing sector, some barriers
are observed. All officials from government and sugar conpanies
interviewed were of the opinion that a modem sugar factory is too
costly for an individual to undertake. Historically, we have
evid%?ce that all the new sugar projects in post-independent
Kenya have been exclusively financed by the government. Jaggery
factories which offer low-cost technology are also discouraged by
the* government within existing sugar zones through a total ban
or restricted licensing. The "mini"™ sugar plants are still in the

stages of feasibility studies but even these are proving to be

expensive.

Thus the hypothesis that there are barriers to entry in the
sugar industry is accepted with respect to the sugar processing

subsector but not in the case of cane production.

The barriers identified here are two fold : one iIs this absolute

cost barrier; the other is the government barrier through banning and
%

restricted licensing for jaggery.
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8.7 Hypothesis 7:

"That the distribution of sugar is inefficient and the reason

for this includes the monopoly of sugar distribution by the K.N.T.C."

The sugar companies®™ view regarding the K.N.T.C. as a
distributor were sought through a questionnaire. Scrre government
and K_.N.T.C. officials were also interviewed to get their iImpression
about the distribution system. Due to lack of time the study did

not cover the consumers.

The results were that three-quarters of the sugar companies
felt that K.N.T.C. was not effective as a sole distributor of sugar
and they suggested that the Kenya Sugar Authority (K.S.A.) should
be empowered to handle sugar marketing in addition to its present
functions. Only one sugar company was satisfied with the K.N.T.C.
as a distributor for sugar. The majority of government officials
interviewed held K.N.T.C. responsible for inefficiency in sugar
distribution resulting in reported shortages. They also suggested
that the K.S_.A. should handle all sugar matters including marketing
since’the KOTC was dealing with too many other products to be able

to give sugar the attention it deserves.

The reported shortages and alleged cases of smuggling were
a common talking point during the survey. They could therefore have

biased the conclusions of the respondents.

Therefore instead of accepting the hypothesis on the strength
of tire sugar companies®™ and government officials”™ views it seems

reasonable to reserve judgement on it.
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CHAPTER 1IX .

SUMMARY, CONCLUSIONS AND RECOMMENDATION:

9.1: SUMMARY

9.1.1. The Kenyan Sugar Industry dates back to the mid-1920°s
when Miwani and Ramisi factories were established through private

entrepreneurship. At present (1977) the industry consists of five
. = 1
factories,with the latest three additions at Muhoroni, Chemelil

and Mumias being largely government-owned. Two other new government-
i ' |

sponsored factory projects are expected to start production by

1979/80. These two new projects at Awendo iIn South Nyanza and at
/i
Nzoia in Vfestem Province will iIncrease the numbers of sugar factories

. . | .
in Kenya to seven. According to government projected estimates
i

these additional factory facilities will make.Kenya self-sufficient

J

in sugar by 1980/81 (14.6. p-13).

9.1.2. Each sugar factory has a legally defined zone which forms

its catchment area for cane supply. Sugar cane supplied to the

factories cones from three major sources, namely:-

(1)“The nucleus estates which are large commercial sugar cane
plantations owned and operated by the respective factories. Each
nucleus estate supplies approximately one-third of its factory’s
annual cane needs. The nucleus estates are also meant to act as
demonstration and service centres for the sur#ounding outgrower

farms. However, this study revealed that apart from Mumias and

Chemelil, the other factories” nucleus estates were far from meeting

i
this latter objective.



198

(ii) The large scale farms which in the case of the Nyanza
) e I

Sugar Belt form a significant source of cane supply to the

three factories there. The Mumias factory on tLe other hand

has no large scale farms in its catchment area.

(iii) The small scale farms which consist of farms with 20
hectares and below, are the third source of cane supply to the
factories. The smallholder cane farms fall into three categories,
viz:- private, cooperative and settlement scheme farms. Until
1973, the large farms followed by the nucleus estates were the
major-iane suppliers to the ;;ciories- However, after 1973 this
situation changed. Now with "Mumias heavily relying on smallholder
outgrowers for cane and the government policy encouraging small-
AN i o
holders in other factory zones, the small scale farming sector
on aggregate supplies 62.1% of cane milled by {he factories.

This leaves the supply from the nucleus estates and the large

farms at 29.5% and 8.4% respectively.

9.1.3. The Kenya government exercises substantial control over
the sugar industry at virtually all levels. _Apart from zoning the
%actory catchment areas, the government gazzettes the producer
prices for cane and the prices of sugar ex-factory and at consumer
levels. Any contravention of such price orders’is punishable in

a court of law.
1

According to farmers, the previous cane prices were set
rather too lew, though the present one of K.Sh.133/= per tonne

seems satisfactory. Factory officials were critical of the present

i
sugar price structure, which seems over-burdened with government

|
levy and the sugar equalization fund. Therefore the latter serve



to reduce the factories™ margins. They felt the government
ought to relax the levies and increase the ex-factory price

without appreciably increasing the consumer prices.

9.1.4: The distribution of sugar in Kenya is the monopoly

of the Kenya National Trading Corporation (KNTC), a subsidiary
company of the Industrial and Commercial Development Corporation
(1.C.D.C.) of the Ministry of Coimterce and Industry. Tne Ministry
of Commerce and Industry is the sole purchaser of locally-produced
and imported sugar which it then sells to KNTC. The KNTC
distribution system consists of 18 depots which further sell
sugar to KNTC - appointed wholesale agents in various major
consumption centres in the country. The KNTC agents sell sugar®
to the retailers who sell to consumers in small quantities by
weight. Sugar shortages are frequently reported* in the local
news media and are attributed to alleged hoarding and smuggling,

but it was beyond the scope of the study to verify this.

9.1.5: The problem of excess capacity was found to be® widespread
in all the factories except at Mumias where the factory has managed
to work at 91% of its nominal capacity. Chemelil working at 77%

of nominal capacity may also soon ease its excess capacity

problem. The other three factories at Miwani, Muhorcni and Ramisi

operate far bela-; 50% of their respective nominal capacities.

The under-utilization of existing factory capacities

defeats the government policy of achieving self-sufficiency.

r*gTAgl £XDE*NnS2.£T~ ~*« KV Eepette * LR L —— . —- = -

=+t the time of writing the Nyanza Provincial Commissioner suspends;
soire KNTC agents because they were held responsible for sugar shorn

age in Kisumu.
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are to supplement existing factory facilities. The sheer increase
in the number of factories in the country to seven, cannot in
itself make Kenya self-sufficient in sugar unless concerted
efforts are made to utilize the existing factory capacities to
their planned levels.
9.1.6: The widespread excess capacity in the industry does not
arise from planned monopolistic tactics on the part of the
factories to reduce output. The Tfactory officials interviewed
pointed out that the shortage of milling cane is the major cause
of excess capacity experienced in the sugar factories. Other

1
factors like industrial labour disputes, shértage of skilled man-
poer, factory breakdown and scheduled shut-downs for repairs and

maintenance are not regarded as significantly contributing to the

problem of excess capacity.

The shortage of cane resulting in the wide-spread excess
-mapacity is attributed to some of the following factors:-
- Poor cane husbandry techniques among the majority of out-grower

farms resulting in low yields.

- Lack of proper co-ordination between some factories and their
outgrowers as in the case of Muhoroni and liiwani factories.

Farmers left to their am devices without proper expert guidance
and with no adequate supply of input and machinery7 services will

usually perform poorly.

- Low cane prices in the past, coupled with low cane yields in
the face of rising input prices have not been remunerative enough

to boost the morale of some farmers.
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- Abandonment of sugar farms by absentee farmers and the slow
process of transactions when farms change hands, have resulted

in many farms being run-dcwn.

- The unpredictable and marginal weather conditions, especially
with respect to rainfall often reduce cane yfelds in Nyanza and

Coast Provinces,

- Inadequate or total lack of extension services to cane farmers.
Apart from Mumias farmers and to some extent those linked to
Chemelil and a few farmers under “the supervision of the the Settle-
ment Sugar Organization, many sugar cane growers in the industry
lack a systematized extension and advisory service. Informal
education facilities such as field days or organized short term

courses at Farmers® Training Centres were found totally lacking in

some zches.

9.2. CONCLUSIONS

Analysing the structure and performance of such a dynamic
and sensitive industry as that of sugar and Jvaluating the extent
and consequences of its inherent problems is an enormous complex
research task "in which theory is only of partial help and good
empirical evidence often hard to come by.----[-Under such
circumstances the most the researcher can do is to assemble the
available data in mosaic fashion—— , using judgement to bridge
the gaps, and taking care that parts add up to a consistent and

meaningful whole™ (Q27p-174).

With this in mind, the study comes up with the following

conclusions about the Kenya®"s Sugar Industry:-



9.2.1 Although there are only a few Tirms invdlved in sugar
processing, there is no observable competitive conduct among

the firms. In theory, one would have expected}oligopolistic
competition to prevail in the industry. However, government
intervention at all levels seems to have averted conpetitive
impetus among participants. Although such intervention has
reduced squabbles, price wars and ncn-price conpetitive conduct
including unethical conduct among processors, it has resulted

in some factories neglecting or totally lacking formal links with
their outgrowers. This has invariably resulted in poor farm
performance in form of low yields with some of the farms being
completely run-down. The factories have iIn turn, as a consequence
of lacking formal links with their outgrowers, suffered chronic
cane shortage resulting in poor capacity utilization. Miwani and

Muhoroni factories are victims of this state of affairs.

Government control over the industry needs constant

reviewing to ensure it does not weigh heavily in disfavour of

*
some groups of participants. ldeally with government intervention,
participants in the industry ranging from the” farmer to the
sugar consumer, should appear neither to expléit nor to be
exploited. Infect no factory was found during the study to
contravene the laid-down government regulations and in this
respect no observable exploitation was noted. Some of the factories

were even found to make do with low profits or even losses vathout

directly tampering with either the cane price or the sugar price.
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On the other hand, farmers zoned under factories with no out-
grower services felt such factories exploited them by neglecting
their problems. It therefore appears that factories should benm
encouraged (not necessarily through legal notices) by government
to extend their investments far afield by providing some services

to cane farmers in their respective zones.

9.2.2. The widespread excess capacity in the industry poses a
threat to the government"s optimistic forecast of self-sufficiency
by 1982 unless drastic steps are taken to boost cane production
in the existing factory zones. At the time of conducting the
research, there were efforts by the government to get a World

Bank loan to help save the situation through a cane farms
rehabilitation and an expansion programme. But without a thorough
structural re-organization at farm and factory levels, especially

in the"-Nyanza Sugar Belt, little may be achieved.
|

9.2.3: "The distribution system of sugar (though not a major theme
in this study) does seem inefficient as evidenced by frequent
reports of shortages in major consumption centres. Further
evidence of inefficiency in the distribution system is supported
by interviews held with sugar company officials and other people
in the industry, the majority of whom felt that KMTC with a
multiplicity of products to handle seems not to be giving sugar
adequate attention. Suggestions were made by these people to the
effect that the Kenya Sugar Authority should have its functions

extended to include sugar marketing.
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9.2.4. In summary, the performance of the sugar
industry is still far from adequate when judged on the
following criteria:- 27p . 399 )

(a) efficiency of the organization of the industry 1in
terms of scale of plant; utilization of plant capacity;
cane procurement and sugar distribution.

(b) technological progressiveness both 1in cane and
sugar production techniques.

(c) profits at levels which reward investment, efficiency,

and innovation at necessary but not excessive rates.

9.3. RECOMMENDATIONS
9.3.1. Management and Organization in the Farming Phase
It is apparent that by the time the two additional
sugar projects at Muhoroni and Chemelil were instituted
in the Nyanza Sugar Belt, Kenya officials planning for
these factories did not fully understand that effective
economic viability of these factories required a special
organizational effort and structure not only at Tfactory
levels but more imrortantly at farm levels. It see-?
much has now been learnt from this mistake, as evidenced
in new projects like Mumias, where farm level orgar.izeric
has resulted in unrivalled success in the industry. It
is high time the Nyanza Sugar Belt as a whole re-learns
from its mistakes and re-organizes 1its approach to

farmer®s both for cane rehabilitation and expansion

rrcerammes.
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9.3.1.1. Basis for Re-organization

The establishment of an independent cane Tfarmer
as the basis of production requires specific measures
of encouragement coming from a dependable organization.

Such measures include:-

(a) Advice and Extension Service

The organization entrusted with outgrowersl cane
production should be manned with adequate personnel,
well-trained in cane production techniques and general
extension services. These people would advise the

farmers on such agronomic practices as:

Field preparation for cane planting.

Selection of planting material free from

diseases and of the recommended variety.

Weeding and fertilizer application techniques

together with the frequency recommended Tfor these

operations.

-Harvesting procedures especially with respecx to
the stage of crop maturity and pre-harvesting

mburning of cane’ should this be necessary.

(b) Provision of Services:
Many farmers are financially handicapped and
less endowed with other resources and hence require an
organized system that would adequately provide such

services as:-
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- Farm machinery service that would enable farmers
to plough, harrow, furrow and plant cane at the right time
and at a reasonable charge, and where possible on

soft credit terms.

- Transport services for purchased inputs and more
particularly for prompt delivery of cane to the Tfactory.
Lack of transport results in over-mature cane of poor
milling quality. At the time of study many over-mature
cane Tields could not be harvested due to lack of
transport; and the life cycle of such cane fields gets
unnecessarily prolonged thereby distorting new scheduled

plantings.

- Provision of credit facilities in soft terms,
preferably in kind, is needed to boost farmers®™ cane
output. OFf course strict supervision is quite necessary
to ascertain that such credits are used for their
intended purposes. Credit could take the form of land
preparation (ploughing, harrowing, furrowing); fer-

tilizers; herbicides; spray equipment; and transport.

Where cash credit must be given as in the case of
hiring labourers for ray planting, weeding and harvesting,
it would be advisable that the organization should
supervise such work and only give payments for work

actually done.
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(c) Provision of Legal Protection
The institutional organization set up to help

farmers should operate within a proper legal framework

to protect it and to protect the interests of the farmers.
Such 1legal protection will enable the organization to
provide the necessary integration of the agricultural

process and the 1industrial process of sugar.

Preferably there should be a legal contract
stipulating that:-

(i) The organization will arrange to do the following
operations:

- Own or hire machinery for ploughing, harrowing,
furrowing and where applicable, ditching and cutting
drains on the outgrower farms.

- Provide purchased inputs like fertilizers and
herbicides at the right time and in the right quantities.

- Provide transport for cane promptly.

“Help the farmer draw up his farm plan.

(ii) The farmer on the other hand should be entrusted

with the following tasks

- Make 1land available for cane.

- Provide the labour for clearing, planting,
weeding and harvesting.

- Take the general responsibility of protecting

the cane up to maturity.



(iii) The institutional organization should have the
right to intervene and carry out farm operations where

a farmer 1is seen to be failing. This step 1Is necessary
to avoid losing a crop already having money invested in
it. In such a case the organization would treat expenses
incurred during such interventions as a loan advanced

to the TfTarmer.

(iv) To prevent farmers from relaxing or doing nothing

. i
on their farms expecting intervention by the iInstitutional

organization, the contract should have a legal clause
disqualifying such farmers from receiving any Ffuture

aid from the body.

w) Loan repayments should be recovered from the farmers-
cane “proceeds. Such loan recovery should be structured

in such a way that it is evenly distributed throughout

the anticipated 5-year crop cycle, comprising three
cuttings-. Thus one-third of the loan and interest and
service charges could be deducted from the plant crop
proceeds, and the other two-thirds equally divided between
the Ffirst and second ratoon proceeds. This repayment
system will avoid the common practice of giving the farmer
financial embarrassment when the loan is all recovered
from the sales of the plant crop, which often involves
higher variable costs than ratoons and hence invariably
leaves the farmer with little or no net cash income afrer

two years of great expectations.
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(vi) Proper accounting procedure should be maintained
by the institutional organization, whereby each farmer-"s
quantity of cane marketed and the amount of money earned
or spent are clearly spelt out. This system may allay
the common mistrust among Ffarmers about the cooperative
loaning institutions which allegedly make ™"mysterious

deductions'™ for services not rendered.

(vii) Constant review of prices should be done by such
an institutional organization to ensure that the
government is accordingly informed about changing

conditions in the cane 1input markets.

9.3.1.2: Types of Possible Re-organization Schemes
From the study it is evident that urgent re-
organization, involving setting up an institution to
take care of and co-ordinate outgrower activities with
those of sugar TfTactories, 1is needed especially 1in the
Nyarjza Sugar Belt. The question 1is, "what form should
t

such an organization take? There are three possibilities

for the Nyanza Sugar Belt.

9. 3.1 ."2.1. Forming an Outgrowers * Company

A new institutional innovation in the sugar
industry 1is the formation of an outgrowers®™ company,
started in the Mumias zone during the course of this
study in 1977. Although this organization has net
operated long enough to provide enough information for

its evaluation, preliminary observations show that it
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has eyery,. chance of being successful.

Thus forming an outgrowers®™ company 1in each
of the factory zones 1is one way of redressing the
current pathetic state in which most of the outgrowers
in the Nyanza Sugar Belt find themselves. Initially
such a company could get financial and administrative

help from the Government.

9.3.1.2.2: Forming Sugar Company-Outgrower Integration
Processor-grower integration is a common
phenomenon in agro-based industries in many parts of
the world. In Kenya, the sugar company at Mumias has
successfully pursued full iIntegration with ixs cane

farmers since 1its inception. A good relationship was

i
established between the Mumias Sugar Company and its

ouférowers to the extent that "the techniques of
cuitivation in this zone are clearly Jstablished and
the adequacy of the management structJre provided to
help outgrowers is proven"” (44 Vol.ll p.35). Chemelil
Sugar Company had such a full integration with all

its outgrowers until 1970, when the small scale fTarmers
felt dissatisfied with the way the company made
deductions on farmers® cane proceeds for recovery of
service expenses. These farmers then decided to form
the Nyanza Sugar Belt Cooperative Union (S.B.C.U.) to

take charge of their operations and to help them in

their dealings with the Chemelil Company. At present



(1977) the majority of these farmers interviewed are
again dissatisfied with S.B.C.U. and would like the
re-establishment of a factory-farmer integration
scheme. 1Indeed Chemelil has a successful direct link

with 1its large scale farmers.

All the fTactories iInterviewed were unanimous
in thinking that the sugar companies, and not the
cooperatives or any other institutions, should be
entrusted with the task of advising and providing
services to the outgrowers within respective factory

organizations.

For successful adaptation of sugar companies

to act as institutional prime movers of"outgrower

sugar ,cane production, there are several re-organizations
i 101 : /

that must take place in some of the sugar companies,

viz:-

- All the sugar companies must establish Viable

agricultural departments with strong outgrower units.

- In each case the agricultural department and
its outgrower unit must be manned by adequate and
qualified agricultural personnel of various grades and
well versed with cane production. 1In th%s respect,
Muhoroni needs a thorough overhaul followed by Miwani
Company. Chemelil already has a good set-up and may

only need a few additional personnel to handle an expande

outgrower system.
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- The agricultural departments so formed should
have adequate heavy and light farm machinery, transport
facilities, well-equipped agricultural workshops and
storage fTacilities for fertilizers and other inputs,

all in readiness for prompt services to the farmers.

- To facilitate such a re-organization, the
sugar companies should be given financial aid, preferably
by the Kenya Government or from private sources with the
government acting as guarantors. The government on the
other hand should supervise the use of such loans by
the sugar companies to ensure that the needs of the

farmers are met.

The role of the cooperatives under this type
of re-organization could obviously be reduced to one
of mere marketing intermediary, or it could be side-

stepped altogether in the exercise.

9.3.1.2.3: Cooperative Approach:

A third possibility of re-organizing the outgrower
services 1is to carry out a complete overhaul of the
cooperative system in the Nyanza Sugar Belt. Such

re-organization would include:-



Reducing the number of Cooperative Unions in
the Nyanza Sugar Belt to one instead of the present
two. In this case the Muhoroni Cooperative Union would
be merged with the Sugar Belt Cooperative Union
(5.B.C.U.). At present the latter looks a bit more

viable than the former, which has had many problems

with government - appointed committees of 1incuiry.

- A campaign to educate and reassure the Ffarmer
who 1is already disenchanted with anything to do with
cooperatives, spelling out how the re-organized

cooperative structure would serve better than previous

cooperative arrangements.

i
- The cooperative Union so formed and its primary

societies can then act as a link between the TfTactories

and the farmers. The Union could act in any or.e of the

following ways:-

(a) Become Tfully involved with the farmers just as
in the case of the outgrower company, thereby owning its
own equipment and hiring equipment for the service of
members. In this case it would initially need a sub-
stantial government loan to acquire Tfarm machinery, a

transport fleet and to purchase fTertilizers.
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Stride government control over officials would be
quite necessary if re-organizaticn was not to fail in the

same way as earlier attempts.

(b) Another alternative is to have the cooperative only helping

the Sugar Company mobilize farmers to offer their land for

sugar cane production. The cooperative could also help in the

legal contracting intricacies between the farmer and the

factories and encouraging farmers to carry out thier share of

work as provided under such contracts. In this case the sugar
companies would still, as in the case under 9.3.2.2, be responsible
for providing all other services to the farmers but through
arrangement with the cooperatives. Such a Cooperative Union and

its primary societies should be manned by qualified personnel

having the welfare of farmers at heart.

9.3.2.. Other Recommendations,

9.3.2.1. There should be a constant review of cane and sugar
prices to reflect changing conditions in the farming and processing
sectors. Prices should be in line with production costs and -should
adequately provide for trade margins that would boost incentives

to participants in the industry.

9.3.2.2. Recommendations for Further Studies:
-During the course of this study it become clear that many

problems beset the industry. Some of the problem areas that may

need urgent study are:-

(1) The possibility of improving the sugar distribution



system to reduce the frequently reported shortages.

(ii) The potential for developing a rangp of sugar by-

products .

Ciii) The jaggery subsector, its potential and problems.

(iv) The economics of the small scale sugar projects,
including both the "mini" sugar plant and the 'open pan"
factories which are being established in some parts of the

country.

Cv) The prospects and the problems of Kenya joining the

world sugar export market.

i) The possibility of supplementary irrigation in the

rainfed sugar belts.

9.3.3.3. Provision of Data Bank:

For the development of the industry it is essential that
reliable and adequate data be available at farm, processing and

marketing levels.

It is therefore advisable that the Kenya Sugar Authority
and other relevant government departments should gather and store
adequate data on various aspects of the sugar industry™®. In this respec
the sugar companies should be encouraged to cooperate and help
in the collection of data for the industry, since it would make
it easier to study problems besetting the industry. The data

that should be given urgent attention include
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Production function data both at farm and factory
levels;

Cane acreage data covering both the small scale
and large scale farms in all factory zones;

Labour data at farm and factory levels.
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Appendix |
FIELD SURVEY QUESTIONNAIRE No. 1

UNIVERSITY OF NAIROBI

SUGAR CANE OUTGROWERS®™ QUESTIONNAIRE

INTRODUCTION: My name 1S ... .o oo-.- from the

University of Nairobi, Department of Agricultural
Economics. I*am conducting a survey on sugar cane
growing to gather farmers®™ viewpoints about the
industry. I would be grateful if you could spare
some time now to answer a few questions 1 shall be

putting to you.

GENERAL INFORMATION:

1. Particulars:

Interview Serial Number

Name of farmer

Sub-location

Location .. e e e
0 S o gl o
*
Province .. aiaaaaas
Name of iInterviewer/enumerator .__._.._.__...
Date e e e eeieaaaaas
2. How long have you been farming in this area? ...
3. What 1is the area of your Tfarm? (ac/ha)
4. Crop enterprises:
() Which crops do you grow on your farm

(give name and area under the crop):

(i) as cash crops?

(ii) for subsistence?
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Livestock enterprise:

Ca) Which types of animals do you keep? (mention

type and number)

(b) How much grazing land do you have?

(c) Do you buy feeds for your livestock?

How did you acquire this farm?

X
(€)) inherited

(b) Government settlement scheme

(©) bought

(a) Do you own other land? _._._.. Yes/No
(b) IT yes, how much __._._. ac/ha.
Is this farm land? Yes/No

(©) IT yes, what do you grow on it?

Wh*en did you start growing sugar cane?

How many acres/hectares did you start with?

ac/ha
i

Why were you attracted to sugar cane growing?

©) persuaded by sugar factory people

(i) -Government advice

(iii) used to grow Tfor jaggery

(iv) settlement scheme regulations required

) more profitable than alternative crops
VXZ e e e

(vi) my land only suitable for sugar cane

(vii) other reasons
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13.
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FARMERS > CONCEIVED CONSTRAINTS:

[
Since you started growing sugar cane what in your

opinion have been your major problems (in order

of seriousness)?

- lack of credit

(i) low profits

(iin) labour shortage

(iv) non-availability of inputs at the right time

w) high prices of inputs (fertilizers , herbicides,
seedcane)

(vi) high cost of production

(vii) drought

(viii) pests and diseases

(ix) management

) transport

xi) others

(b) What steps have you taken to solve these
1 iproblems’?

©) Which problems still face you?

How many acres/hectares are under cane and in what

stage of growth?

(a) What cane variety do you grow?
(b) How did you select this?
(©) On average what yields per acre/hectare did

you get last year (1976)7? (1) First crop...

(ii) Ratoon crop -.

tonnes per < ha/ac
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15.

15.

17.

G))

(®)
©
(d)-

O)

G))
()
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To which factory do you sell your cane?

(1) Chemeldl ___.__. (ii) Miwani......

(iii) Muhoroni......

Is this of your own choice? --- Yes/ho

How do you transport your cane to the factory?

How much cane did you deliver to the factory

last year? (1) ...... Tonnes (ii1) value ....Kshs

From how many acres/hectares was this?

Do you sell your cane anywhere else?.... Yes/No

IT yes, where?

Why did you choose to deliver cane to the factory

mentioned in 14 (a)?

-
-
- \J/

@

nearness (distance)
Government zoning

transport availability

credit facilities
co-operative society arranged

others

To which Tfactory (in order of preferen.ee)
would you deliver your cane if given

freedom of choice (indicate 1, 2, 3) ?

Miwani
Chemelil

Muhoroni



(b) Why would you choose factory

as your Tfirst choice?

©O) distance
(ii) prompt payments
(iii) provision of adequate transport
(iv) accepts cane without delay
w) provides credit
)} provides advice
(viin) road accessibility

(viii) others

(©) In what way or ways do you think the factory
to which you deliver your cane could improve

its efficiency, if any?
ORGANIZATION CONSTRAINTS

() Are you a member of sugar growers co-operativ
Yes/No

Cb) I yes: (i) which one? ._._.__.._.......

(ii) what benefits do you get as a

member?

(1) advice

(@)) credit

(3) transport arrangements

(4) easy procuments of inputs

o) land preparation services

(6) makes arrangements with
factory for members

a others

2 What are some of the problems you find with

your co-operative
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(b) In what ways do you think the society could

be improved, 1if any?

20. Supposing there was no co-operative, how would
you dispose of your cane and obtain inputs
such as fTertilizers, seed cane, etc?

21. (a? Which, if any, of the following visited

00 your farm last year to advise you on
cane management?
() Ministry of Agriculture staff
(i) Ministry of Lands and Settlement staff
(iii) Co-operative Society staff
(iv) Sugar company staff
w) Others
) How many such visits, if any, do such
advisors make to your Tfarm per:
(i) week? _____. (ii) month ____.
(iii) per year .. .........
©) Was the advice relevant or useful to you?
) fair...... (if) useful._...._. (iii) very
useful ____._._. (iv) confusing -......
(V) no use.............
FARM CREDIT
22. Credit Source:

Ca) During the past 2 years have you received

a loan t.o help you run your farm? __._._. Yes/No



(b) IT yes, please give details
Source amount period of Did you have
K.Sh. loan to give any
security
None
A.F.C.

Co-operative
Bank

Sugar company
Friends
Relatives

Others

TOTAL

23. How did you use the loan?

24. () Do you have saving facilities for the money

you earn from the farm? __.__. Yes/Mo

(b) IT yes, where do you save?

LABOUR, DEPENDANTS AND SUBSISTENCE

25. (a) How many workers did you employ on sugar

cane last year (1976)~?



type of number hours weeks wagef if seasona

labour

weekly per year per give dates

month

permanent

casual

family

®)

© i

)

O)

Q)

@

Q)

How many persons live at your house in The farm?

(i) adults (over 18) ._... (i) children

Do you have to provide subsistence to all of
them? ---- Yes/No

When, 1f at all, do you experience labour

shortage? (1) land preparation ._..._. (i)
planting....... (iii) weeding
sting.-...... w) others

...... (iv) harve-

How do you solve this labour shortage problem?
(i) hire more labour (ii) reduce level of

activities iIn other operations (iii) others

What wage rates on average (K.sh.) do you pay

to your adult workers per month? (i) permanent
labour....... (ii) temporary labour ... _._._._.
Do you give food or other payments in kind to
your workers as substitute to cash payment?

(specify) ...

(i) 1Is there any time of the year when you
experience seasonal shortage of food either

for your labour force or for your household?
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IT yes, 1is the local marketing system able

to provide adequate supply for sale?

FARM MANAGEMENT

@

()

o/

W)

©
@

O)

Q)

What accounts or other records of your farm
business do you maintain it any? (e.g-

bank book, receipts and payments)

When do you carry out the following farm
operations? (indicate season or age of

crops where appropriate)

land preparation
planting
weeding
fertilizing (1) Phosphates
(2) Nitrogen top dressing

harvesting (age of crop): (@) for Tfirst crop

(2) for ratoons

Do you burn your cane before harvesting?

Within how many hours of cutting 1is cane

usually collected for factory delivery?

What other operations or treatments apart
from the ones mentioned above do you do as a

management practice on sugar cane?

During the last 4 years what have your losses

on sugar cane been and from what sources?
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Source of loss level of loss
none neglegible low serious
(high)
pests
diseases
fire
thefts
others
() Do you have your own equipment for: Yes/Nc
(1) ploughing? .... (ii) harrowing?.......
(iii) Furrowing?..... (iv) spraying?.......

(®)

©

G))
®)

w) others? . ___ ... .......

IT no, who owned other equipment that you used

during the Ilast operations for: (i) ploughing?,
(ii) harrowing?... (iii) Ffurrowing? _...
(iv) spraying? ... (v) others? ._._._.._.......

What payments did you make for any equipment

that was hired?

equipment payment per hour or per hectare

Do you use treated seed cane? ..... Yes/Mo

IT yes, any cost difference from untreated

seedcane?
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© How do you obtain your seedcane?

Cd) How many ratoon crops do you normally harvest

before you plough out old cane to start a

new cane cycle?

Ca) Do you use home made manures? .... Yes/Nc

Cb) IT yes, which ones? and in what quantities/ha?

Ca) How do you carry out weed control? (i) hand
weeding..... (ii) mechanized..... (iii)

chemical (herbicides)...... Civ) other methods..

(b) How often do you weed Ci) first crop before
maturity?

times.

(n) ratoon crop before
maturity?

times.

Price response:

(a) IT the price of sugar cane changed dramatically,

how would you react?



(1)

W)

vii)

reaction price fall

price

increase

by 25/= per by 25/= per

tonne

try to produce
more cane and

maintain 1ncome

reduce cane

acreage

keep on as at

present

reduce/increase/
cease/no change
on:

(1) weeding

(2) fertilizing
(3) manuring

(4) hired labour
(5 hiring

equipment

leave farm and
seek employment

elsewhere

interplant sugai

with other crops

start on anothei

crop

(viii) others

tonne

it ther
is no
change
in the
next y€
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PERSONAL CONSTRAINTS

32. Educational background:

(a) Did vyou attend school? ____. Yes/No

(b) IT yes, upto what standard?
(©) Have you attend any

F.T.C. Agricultural Field Day Chiefls Other

Course" Shows 7 on Sugar Baraza ? courses?
cane 7?
(d) How often do you:(i) read newspapers........

(ii) listen to the radio....... (ii1) watch

T. V. ... (iv) travel outside the district
33. €Y Do you have any problems relatiy-ing to: (sped
(1) POOr hOUSINGg? o e e e eea e eae s
(i) seasonal food shortage? ... ... ._._.......
(iii) heavy informal borrowing at high cost?
(iv) availability of savings TfTacilities?...
) lack of supply of easily obtainable
consumer goodS? ... i aaa e
(vi) social amenities for your family ana/a
your workers? (specify). ... ... _.._._._..
) What steps have you taken to alleviate some
of these problems.
34. () Who manages your farm?
(b Do you have any other occupation or business
besides growing cane? _._.._..__._.._._......
© How often are you on the farm?.._.__._._._....
35.

Apart from the answers you were kind enough to give

my questions, what changes, if any, would like to sJ

in the sugar cane industry?
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Appendix 11

FIELD SURVEY QUESTIONNAIRE NO. 2

UNIVERSITY OF NAIROBI

SUGAR COMPANIES®™ QUESTIONNAIRE

Particulars:

() Name of company ... ... . .- .--...
(b) Name of respondent ... ... ... . ... ... _....
(©) Official designation of respondent 1in

= management

Cd) Altitude ... ... (ft/m)
(e Annual rainfall ____. (ii) Rainfall
reliability

™ Date

2 When was the company established?

Cb) When did your factory start productir.g

ST U o =
(a) Who are the main shareholders of the company?
(b) Please give a breakdown of share holding

in the company:

(©) Does the company have a management agreement?

If so, give: (i) Name of company providing

CHr SprVIrp ... ....
Cii) date began ... ... ... .......
(iii) date due to expire ..........
(iv) the main services provided

(e.g. planning, field services,

factory management etc.)



4. What

the basis of

276

is the rated capacity of your factory on

................. shifts o f

hours per day?

5. €))

®

©

cane crushed = = —————————— tonnes

d
sugar output per day

What has been your throughput for the

last 3 years?

Year Throughput in tonnes
(ending Dec.)

crushed cane milled sugar

1974
1975

1976

Does your Tactory work on shift basis
throughout the year? .......... (Yes/hc).

If so, how many and how long are the shifts?

Is there any time your factory had to stop
production for 3 or more days? due to:
(i) breakages .... (ii) lack of cane .....

(iii) lack of storage space ...... (iv)

other reaons (specify)



237

Under-utilization of factory capacity appears to
be a great problem in the industry. What do you
regard as the major contributing factors to this
problem? (Indicate in order of importance 1i.e.

1, 2, 3, -.... etc.)

) cane in short supply (@) permanently

(b) at particular seasons

(i) factory breakdown ... ... L io-.
(iii) drought causing low yields ... . ... . ... .....
(iv) rainy season preventing cutting and delivery
OF Cane .. e aaiaaa
w) inadequate transport arrangements for cane

collection (give details)

(vi) low husbandry levels and hence low cane yields

on outgrower Tarms

low yields on nucleus estate

Poor: a) public roads

b) farm roads

(ix) fire outbreaks

) lack of expertise in the industry. If -

so, indicate details

(xi) social problems (specify)

) others

Does the company own a nucleus estate? .... Yes/Uo

If yes, please answer question 8 to 25.

When did the nucleus estate start to operate?

What 1i1s the total area of the nucleus estate?
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11.

12.
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What is the maximum area that has been under

cane 1In any one year since the estate started?

ac/ha.

(a) When was this?

(b) What has been the lowest area under cane

(a) What area do you have under cane ax present?

recorded in any one year since the

estate started? ............ ac/ha

Which year was this?

(b) Please give a breakdown:

©

Is

Age First Crop Ratoons
months ac ha ac ha
*
1-6
7-12
13 - 18
Over 18

How many ratoon crops do you normally harvest

before you plough out and plant fresh seed-cane?

your nucleus estate engaged in other enterprises

apart from sugar cane? ._._......... Yes/1Jo.

If

yes, state which



"What 1is the average yield of sugar cane on your
estate? (1) First crop ...... tonnes/ha

(ii) ratoon crop .... tonnes/ha

(a) What has been the highest yield recorded cn

the estate?

(b) When was this?

(a) What has been the lowest yield recorded on

the estate?

(b) When was this?

What factors do you think account for these Ilow

yields?

Factors order of importance

hnnncTht ... ... ... .......
npsts And dirpprps
pnnr pan? varista

lack of timely operations

wppd pnohlps ... .. ....._.
lahniir Rhrvrtacip

non-auaitlahilitv
of fprti 117.PTS
71001° soil
Hpainaup nrohlpm
Tip har/r>rla
tnp f4= of nanp
otlIPPR

What cane varieties do you grow on the estate?
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19.

20.

=~ A
-

(iv) high prices of of purchased

240

How long does cane take on average to mature on

this estate? (1) first crop -...... months

(i) ratoon crop ..... months

How much cane did the estate supply to the factory

in the last 3 years?
Year 1974 1975 1976
Tonnes

What are the major problems on the estate

regarding cane production?

Problem order of seriousness

) labour shortage

i) high wage rates
) non-availability of purch-

ased 1inputs

inputs

low profits
) high costs of production
i) drought

(viii) unsuitable cane variety
(ix) drainage
€9 pests and diseases
(xi1) weeds
(xii) Floods
(xiii) poor soils :L _______________
xiv) non availability of equipment
spares
xv) fire outbreaks

(xvi) social problems (specify)

(xvii) others (specify)
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22.

- 741 -

Cost of production per hectare of cane on the

estate

cost itenm
(1) land preparation
(i) seed cane
(iin) planting
(iv) weeding
) fertilizer
(vi) harvesting
(vii) transport
(viii) wages and salaries
(ix) repairs and maintenance
) depreciation
(xi) miscellaneous (insurance

interest, water,

- electricity, etc.)

TOTAL

What fixed assets do you have

(please indicate the value and

assets value

land

buildings
roads

fences

machinery and
equipment

«
water system

first crop ratoon crop

on the estate?

depreciation rates)

depreciation rate
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23. @ Are you able to provide me with the financial

results for the last 3 years?

(b) Has the estate been making profits or losses

during the last 3 years?

Year 1974 1975 1976
profits
breaking
even
loss
24 () What factors do you think adversely affect

gross margins on this estate? (rank them

i.e. 1, 2, 3..... )

©O) high prices of fertilizers

(in) drought

(iii) high wages

(iv) fuel costs
w) others ... ... .. .....
(b) What gross margin per hectare do ycu expect

from cane now? ... ...... K. Sh

25. What fertilizers do you apply on cane fTields
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Fertilizer Quantity/ha cost/ha

(@D as Nitrogen:

) as Phosphate

(€©)) as compund

fertilizers:

(@) Others

(b) How do you apply your fertilizers? (i) by
placement..._.._. (ii) by broadcasting......
Ciii) by band application ._..... ( iv) other

methods (specify) ... ... ._._.....

() Did the company ever experience shortages of

labour of any kind during last year (1976)7?
Yes/NO ... ..

Xb) IT yes: (i) In what kind of operaxions and 1in
which time of the year (or season) did you have

these shortages?
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operation Types of labour Season

or skills

permanent temporary

land preparation:

planting:

weeding:

harvesting:

factory work

general field
work

others:

1)) What steps have you taken to alleviate the

labour shortage and with what prospect? _._..._.._._......

(©) Size and categories of the labour force in 1S77:

Category permanent temporary
of labour 1 1
male female male ~emale
() What proportion of your labour force lives
in company houses? ... ... ... ...-.... %

(b) What do you reckon it costs the company to

provide housing per month? __.___._._.__._._._._.....
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29.

©

@)

(®)

@

®)

©

2M5

What do you estimate it costs the company

per year to provide other benefits, if any,
to your workers? (e.g. fringe benefits, viz:
housing, health service, water, electricity,

leave, social services, etc.)

What proportion of cane supplied to your
factory annually comes from: (i) nucleus

estate? ...._..... % Cii) Outgrowers ....... %

What cane varieties do your outgrowers

plant?

Do you provide any services to your

outgrowers? _._._.... Yes/No

IT yes, which and at what charges?

Services charges (K. Shs.)

Ci) extension service
(i) ploughing

(i) harrowing
(

iv) furrowing
) planting
(vi) seedcane
(vii) fertilizers
viii) herbicides
Cix) transport
) labour
Cxi) credit

(xiin) others

How is the money for these services

recovered?
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31.
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Ca) What do you regard, as the major problems

facing outgrowers? Crank them i.e.

1, 2, 3, e, )

)] land preparation . _.__.
(i) fertilizer procurement o __.__..
) seed cane procurement o __.__..
(iv) poor management (cane husbandry)..._...

Cv) high input prices  ___.._..

(vi) labour shortages L __._._...
Cvii) drought ...
Cviii) drainage/floods ____.._.

\%
(ix) transport services  ___._....
) pests and disease  ___.__..
Cxi) credit facilities o __.__..
Cxii) Dlow sugar prices  _L__._..
Cxii"i) high costs of production and hence low
ProfFutsS i

Cxiv) social problems Cspecify) ... ...... -

(xv) Others e e e e

Cb) What steps are being taken, by whom and are
they going to solve the problemCs)?._ ... __..._.

Cc) What (further) steps are required and by

170 10 11 12

There are divergent opinions as to who should
provide extension service to outgrowers: who 1in
your company®"s view should advise your outgrowers?

Crank in order of preference i.e. 1, 2, 3...... etc



32.

33.

34.

STORAGE

@

®)

©

@

(®)

©

(D
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Ministry of Agriculture

Co-operative Societies

Ministry of Settlement

Your company

all of the above

others (specify)

none

What storage capacity does the company have

for sugar?

Do you experience any storage problems?
Yes/No

IT yes specify:

To which Kenya National Trading Corporation
(KNTC) depots

distribution?

do you send your sugar for

How do you transport your sugar to these

depots and who pays for the transport charges?

What has been the rate of transport charges for
the last three years per tonne of sugar?

In what ways, if any, 1In your company®s
view could the present services provided
by the KNTC be improved or provided more

cheaply?

EY-PRODUCTS FROM SUGAR MANUFACTURING:

G))

Indicate type,equantities and values per

annum:



By-products Quantity Value

1
2 ..
G 2
4 ..
L
6 i
(b) How are these marketed and what problems
are experience?
(a) Is your company represented in the Sugar
Development Authority?
(b) In what ways, 1f any, would you like to

see the Sugar Development Authority make
a better contribution to the efficiency

of the sugar industry?

Apart from information which you have already
been kind enough to provide, would you like to
suggest any other ways 1in which Kenya®s sugar
industry can perform better either at the

levels of the farm, factory, marketing and
distribution or in the fixing, and implementation

of Government policies.
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APPENDIX [T11A

CENTRAL GOVERNMENT EXCISE BY COMMODITIES AND % SUGAR
CONTRIBUTION IN KENYA 1970--1976 (KT 000)

1970 1971 1972 1973 1974 1975 1976
Beer 5838 6981 7647 9793 11116 10649 12143
Sugar 3221 2713 2197 2848 3556 3636 5668
Cigarettes 4404 4885 5201 5802 6776 7788 8580
Cigar
Matches 162 186 199 247 228 125 1
Tobacco 26 25 24 3 12 27 14
Spirits 211 211 246 333 316 241 371
Mineral Waters 507 629 654 805 953 693
Biscuits 26 29 31 36 A 17
Fabrics (woven) 553 622 743 670 753 827 850
Soap 487 702 493 867 664 670 802
Paints and Distenpers 161 178 229 227 224 221 194
TOTAL 15596 17160 17664 216 32 246 24894 28624
Sugar as ® of Total 20.7 15.8 12.4 13.2 14.4 14.6 1S.8

Source: Economic Survey 1975 w1977 , Central Bureau cf Statisties,
Ministry of Finance and Planning, Kenya.

Note: - = not available.

APPENDIX 111B: PROJECTION OF CONSUMPTION AND PRODUCTION OF SUGAR IN KENYA
1977 - 1990 CT"000 Tonnes)

M.

Year 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 2388 1989 195
1
Corsump-
ticn 210 227 244 263 282 303 326 349 375 402 430 460 492 6P
Produ-
ction 170 170 215 270 380 420 420 420 420 420 420 420 420 42

Deficitjg, 4o .57 -20 7 98 117 94 71 45 18 -10 -40 -72 -10

Source: Ministry of Agriculture Paper, 1977 Csee Ref. No. 14.6)
* Self-Sufficiency expected by 1981

ts expectedre-emerge by 1987 unless new Sugar Projects cohe |



APPENDIX T1IC:

Year

INDUSTRIAL USE OF SUGAR IN KEN

PROJECTION FOR 1980,

Industrial tcnnes

use

o

000)

% of Total
Consunpticn 2.9—- 5.1 5.6 5.6

1964 1970 1971 1972 1973 1974 1975

3— 8 10 11

YA 1964, 1970-1975 AND
1985, 1990 C"000 Tonnes)

16 17 18— 27

7.4 7.6

8.9-- 10.3 9.1

Source: Ministry of Agriculture Paper op.cit. pp. 21-22

APPENDIX HID:

Year

1967
1968
1969
19fa
1971
1972
1973
1974
1975

PRODUCTION AND EXPORT OF MOLASSES

Production Export
tcnnes tonnes
24200 14570
32600 17370
46200 35200
50100 24830
46600 29260
36900 23710
55200 32400
65800 24260
63840 38750

Source:

J967-1975
% tcnnes
60.2 9630
53. 3 152 30
76.2 11000
49.6 25270
62.8 20340
64. 3 13190
56.7 22800
36.9 41540
60.7 25090

Small Scale Sugar Project Report Vol.

Balance

I p.11

1980 1985

1990

41

7.8

39.6
45.7
23.8
50.4
37.2
35.7
43.3
63.1
39.3



APPENDIX IVA
TABLE 10.4:
SUGAR BELT 1967
Year
T.C. T.S. %
Capa-
city
1967 348284 29957 50
1968 421336 35005 58
1969 436642 38114 64
1970 462243 37725 63
1971 378167 30347 51
1972 3096 35 26175 44
1973 427532 37105 62
1974 355421 30230 50
1975 304076 26711 45
1976 291651 25201 42
Total 3754983 316567
Average 375498 31657 53

Miwani

TC/TS
Ratio

11,6
12,0
12,0
12.3
12.5
11.8
11.5
11.8
11.4
11.6

11.9

- 251 -

Chejnelil
T.C. T.S. % TC/TS
Capa- Ratio
city
116619 11179 19 10.4
258812 23020 38 11.2
436977 38993 65 11.2
466777 45355 76 10.3
333737 30044 50 11.1
397164 35676 59 11.1
407334 39226 65 10.4
413637 39921 67 10.4
454803 46146 *77 9.9
3285760 309560
365084 34396 57 10.0

SUGAR THROUGHPUT AND PERCENTAGE UTILIZATION OF PLANT DESIGDED OUTPUT” CAPACITY
- 1976.

T.C.

193565
220674
296434
350527
345414
266880
346000
316650
309022
274100

2919268

291927

IN

THE NYANZA

Muhononi
TS %

Capa-

city
18203 30
19988 33
28655 48
33010 55
34197 57
25431 42
32429 54
28490 47
26355 44
26100 44

272854

27285 45

TC/TS
Ratic

10.6
11.0
10.3
10.6
10.1
10.5
10.7
11.1
11.7
10.6

10.7



APPENDIX
|VB

Output ('000 tonnes)

Sugar

GRAPH
MItVANI

SHOWING TOTAL AND

, GEVELIL

AND

AVERAGE
MUHORONI

SUGAR
FACTORIES

PRODUCTION

AND

PERCENTAGE
1976

CAPACITY

UTILIZATION

TOR

Utilization (

Capacity

Nominal



IpPENDIX VI

ESTIMATED JAGGERY PRODUCTION AND DISTRIBUTION IN KENYA 1974

erovinoe District No.of factories Estimated Estimated
Ihrougnput- Output (tonnes)
(tcnnes) )

,.IDIE, jJaenerv

Wanza South Nyanza 95 380000 38000
Siaya 1 40000 4000

Kisumu 4380 438

Kisii 8 24000 2400

105 412 380 412 38

|- ... —_

;festem Kakamega 25 57250 5725
Busia 8 18320 1832
Bungoma 2 4500 450
35 80070 8007
Eastern Machakos 1 2500 250
Meru 2 5000 500
3 7500 750
lift valley Nandi 1 2000 200
Nakugu 1 2000 200
2 4000 400
mbast Taita 1 2000 200
1 2000 200

It JDTOTAL 146 505950 50595

Source:

Smell Scale SugarlProduction in Kenya Vol.

11 p.8



PPENDDC:

VI

LONDON DAILY PRICE OF SUGAR C.I.F.

ienth 1969
anuary 30.75
mbruary 32.95
irch 36.50
>ril 38.20
V 38.00
ne 37.75
iy 36.05
gust 31.25
pteiriber 29.30
teber 31.45
ivenber 32.80
oenber 31.25
ar 33.85
39.25
i 27.50

Source:

Note:

1970

33.30
34.85
37.25
39.45
40.30
41.15
42.20
41.95
42 .50
43.15
43.80
44 .00
40.40
45.00
30.00

n.a. =

CE per Long ten)

1971

48.55
49.45
48.10
46.55
45.00
43.10
42.80
43.40
41.20
43.70
45.55
56.90
46.10
69.50
39.50

Their Source:

* = Estimate

1972

77.20
79.90
81.95
70.05
65.30
62.75
56.25
62.25
72.00
76.15
76.65
93.05
72.55
100.00
52.00

1973

98.25
92.20
89.65
91.90
95.85
96.85
98.10
94.15
95.15
101.65
109.80
131.85
99.30
152.00
87.00

Czamikcw

not available.

U.K. IN BULK 1969-1976

1974

170.60
227.75
223.95
224 .45
243.25
24275
235.10
307.75
350.00
396.95
566.35
459 .45
304.70
650.00
143.00

Ltd-London.

1975

392.05
341.25
262.10
240.35
179.80
145.05
181.85
209.00
n.a.
n.a.
n. a.
n.a.
140.70
n.a.

n.a.

Small Scale Sugar Production (op.cit) Appendix 1.6B

1976

n.a.
n*a.
n.a.

n.a.
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APPENDIX XA Cont.

(in) COST OF MAINTAINING ONE ACRE OF RATOON CANE
1. Ripping cnce by wheel typetractor @ 180/- = £ 9.00
2. Mechanical Intercultivatian twice @ 70/- = £ 7.00
3. Herbicide Spraying cnce including

Spraying cost @ 145/- = £ 7.25
4. Sport Spraying in ratocn @ 45/- = £ 2.25
5. 7 Two hand weedings @ 60/- = £ 6.00

6. Nitrogen Fertilizer including
appl . @ 250/- = £12.50

Total = £44.00

Source: Miwani Sugar Conpany Files (1977).

APPENDIX X B

UNIFORM LAND PREPARATION & SEEDCANE RATES
WITHIN THE NYANZA SUGAR BELT

Tne Land Preparaticn and Seedcane Costs Sub-coirimttee appointed by

the Joint Milling Committee w/Kenya Sugar Authority has exhaustively
deliberated cn the need for standardization of land preparaticn and
seedcane rates within the entire Nyanza Sugar Belt and the foregoing

resolutions have been made.

a) Land preparaticn rates

1. Ripping
D8/D7 + Ripper 24" x 36" shs 240.00 per acre
D6/D5 + Ripper 16" - 18"x 36" shs 205.00 » "

2. Ploughing

D8/D7 + Rome plough 10 x 36 (12" depth) shs 200.00 -
D6/D5 + Rome plough 10 x 36 (11" depth) shs 170.00 r

D8/D7 + Nardi 24" (2 mould boards) shs 340.00 "
D6/D5 + Nardi 18" (2 mould boards) shs 250.00 "
Sane 4-WD + Disc plough (12" depth) shs 160.00 ™

Muir Hill 2-WD + light Plough (10"depth) shs 150.00 *

MF 1757185 , Ford 5000/6600 2-VJID +
Disc plough shs 150.00 "



10.

11.
12.

APPENDIX XA

MAJOR COST ITEMS IN CANE PRODUCTION

(1) COST OF DEVELOPING AND REHABILITATING

ONE ACRE OF NEW

Bush Clearing(light bush )cnoe 0 180/-
Ripping twioe @ 240/-
1st Ploughing 0 iso/-
2nd Ploughing @ 140/-
Harrowing twice @ 90/-
Ridging cnoe 0 60/-
Making infield drains & roads 0 80/-
Supply of" 3 tons of seed cane
including transport @ 180/-
Planting @ 60/- per acre 60/-
Nitrogen & Phosphate Fertilizer
including application @ 380/-
Ttoo hand weedings 0 60/-
Three Intercultivaticns 0 70/-
Two Herbicide Sprays 0 145/-
Total
(i) COST OF REHABILITATING ONE ACRE OF LAIO®
Ripping twice = 0 240/-
1st Ploughing 0 160/-
2nd Ploughing @ 140/-
Harrowing twioe 0 100/-
Ridging once 0 60/-
Maldng Infield Drains & Roads 0O 80/-
Supply of 3 tons seed-cane plus
transport 0 180/-
Planting @ 60/- per acre 0 60/-
Nitrogen & Fhosphae Fertilizer
including application 0 380/-
Two hand weedings 0 60/-
Three Intercultivaticns 0 70/-
Two Herbicide Sprays 0.J.45/-
Total

LAND

= £ 9.00
= £24.00
= £ 8.00
= £ 7.00

= £9.00

= £ 3.00
= £ 4.00

= £27.00
= £ 3.00

= £19.00
= £ 6.00
= £10.50
= £14.50

= £144.00

- £24.00
= £ 8.00
- £ 7.00
= £ 9.00

£ 3.00
- £ 4.00

- £27.00
- £ 3.00

£19.00
r £6.00
- £10.50
T £14.50

= £135.00
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Appendix XE (Cont.)

3.  2nd Fhoughing

Wheeled tractor + Disc plough

4. Harrowing
D8/D7 + Rome harrow 24' x 32"
D6/D5 + Rome harm,? 24" x 32"
Wheeled tractor + (light harrcw)

5. Furrowing

Wheeled tractor + Ridger

6. Ditching
D7/D6/D5 + Ditcher (21 ft deep 2ft wide

at the bottom and
4 ft at the top)

7. Grading

Gracter

8. Crawler Machinery tractor
Grader/lorry + Low loader/prime mover

S

9. Clearing
D8/D7 + Elade

D6/D5 + Blade

b) . Seedcane Price

(i) Untreated Seedcane:

(ii) Treated Seedcane:

shs

shs
shs

shs

shs

shs

shs

shs

shs

shs

125.00 per acre

160.00 N

140.00 M

90.00 T it

60.00 " '

210.00 per tractor
meter hour.

180.00 per tractor

200.00

280.00

230.00

meter hour

per tractor

meter hour

per tractor
meter hour

per tractor
meter hour.

Kshs 146/- per tcnne

Kshs 166/- per tcnne.

Source: Kenya Surer Authority Statistics Files (1977).

Note: 1 acre = 0.40468 hectare



