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The Calculation of Smallholder Tea Yields in Kenya by

v

lultiple Linear Regression Analysis.

by Dan . Etherington

Accurate forecasts of tea yields of smallholder tea in XKeaya are
needed at both the naticnal and local level bezcause of the growing

importance of tea; and increasingly smallholder tez, as an export crop

&I

nd as a major tocl in raising rural incomes in many parts of the country.
The Kenya Tea Devclopment Authority finances its operations through
irternational loans which have to bz repaid through the cesses on green
leaf deliveries. The time period in which these loans are repaid will
differ markedly depending on the annual gquantities of zrecn leaf delivered
to the Authority. The phasing of the construction programme for the new
factories serving the smallholders is based on the known planting programme
and the estimates of yields. Similarly transport requirements are based on
these sane estimates.

K.T.D.,A. yield calculations arc currently based on data obtained from
tea estates (as opposed to smallholdings) and the Authority's own tea
training farn at Kagochi. However, these data are pretty sketchy, usually
referring to mature tea, an amalgan of teas cof different ages, or very small
samples. Iven if reascnable data were avallable from these sources it 1s
questionable az to whether the results would be anplicable beyond a fairly
limited ecological arca or to areas vhers tea is under a very different syston

its calculations on

(]

of management. At the moment the K.T.D.A. make
"guesstimatas" of what might be reasonably expected in a'reasonable year'
wvith 'reascnable nanagement'. This has been done by a forward projection of
the yiclds achieved to date, on the basis of a vyield rating. The yield
ratings currently in use (for 1866) are IH; VH; H; i) L: VL: EL; (for Cxtra
fiigh; Very lighy Iligh; liediun. Low: Very Low; Eztra Low). The yield rating
chosen for any area is that which appears to 'fit' best with the actual
production obtained so far. and each rating has its cwn theoretical scale of

yield according to age.
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As a means of obtaining yields the normal division of teotal output by
acreage {(or some such common input neasura) is meaningless in the case of
immature permanent crops vhich are grown over a number of consecutive years.

It generally takes from twe to three years after planting before any green
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s plucked and the X.T.D.A. have based their 0fficial Development Plans
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on tea maturing over a six year period from the time of planting {tea bushes
are not, however, fully nature until their niath or tenth vear). Under the
Authority's plan, it is quite possible, indeed common. for an individual
frower to have planted tea in four or five different years (since 1958) so
that his total acresage differs cousiderably in maturity betueen the first and
last planting. One possible method of calculating the vields of tea of

differing maturity is to obtain figures from farmers who have planted tea

in only one year, however, for obvious reasons this iz unlikely to be a

representative sample. So far, then, the Authority, in its planniang, has

relied heavily on sstimates based on the yield ratings, which in turn have

been based on very scanty and inadequate cvidence and opinion. The c¢nly
.

statistical data has been that obtained from ths X.T.D.A.'s Kagochi Tea

raining Tarm. The figures in Table 1 were extracted from the records by

For the purnose of the annual procduction forzcast made in March 1966,
the K.T.D.A. has assumed maturity in the ninth yvear, This annual forecast

is cistinct from the Official Development Plan forecast made in 1984 which

o
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he Authority's interpolaticn of immature

improvenent on thesc 'rule of thumb'! techniques would be welcomed by the K.T
[able ]

Year after % of Mature yield
Plantine 1bs. cof lMade Tea (1200 1bs.)
Srd 200 17

Lth 450 33

5th 850 54

Gth 850 71

7th 1009
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of Mature vyield

ibs. of #ade Tea (1200 1bs.)
ota RO 36

Scurca: K.T.D.A. Technical #iles.
The K.T.D.A. has in fact a mass of statistical data that can ba used o

Je

it the very information it secks. Among the 20 thousand smallhiolder te

m
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growers in Xenya, or evea the hundred odd delivering to any one buying centre
There z2re considerable variations in the nurber of tea stumps planted and the
y2ars in which they werc planted. It is bhasically because of these tuo
vaeriations that there apre variaticns in the production of tea between farms
within any one ecolosiczl area. Tt would ssem reasonable that there should be
2twesn planting time and vieid. ihare there is the
variability that there is among these farms in the nurber of stumps plaented cach

year, cone can estimate an ave 2rag
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This paper gives the results of a first attempt at estimating these yield
coefficients by means of a multiple linear regression programme which was run
for two samples of 104 and 39 farms respectively. The samples wers taken as

all thosz growers delivering tea to twe buying centres, one in Kisii
in ¥ericho District, which had becn randomly selected in comnection with

anothier study.~ Planting data were available for each farm from the first

3

year cf planting (1259 ir these areas) until the 13¢5 planting. Only those
Farms which had stumps of three or more years naturity were considered (i.e. a

three year time lag was uczd) since these werc the only farms delivering green

ures for opsep leaf deliveries were obtained from K.T.D... records

6

for the financial years 1961/2 to 1984/5 {referred to as 1952 and 1965 below).
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The input and output data were fitted to a

hers

az = intercent

2
The quthopts Leononic Survey of Smal lholder Tea in Kenya, an IDS project
currently being analysed.






The Ctandard Deviation of each coefficient and the R2

for each equation

x5 given 1n parentheses. All coefficients are hichlvy significant at the 1%

2. Kisii District

Y7 = G34.044 + 2.2613%, + D.2585X

<Y

-=J

(0.2799) (9.20237) {0.2512) (0.2518)

Y5 = 52,27 + 1.80915

(0.1521) (0.10739) (0.12u1)

<
"

5 12.617 + 1.4E8350, + 0.4835%,

{0.117%) {0.0872)

(0.0476)

increasing output as the tea stumps maturc. In

the Keriche sample the tea bushes were yielding

exactly: 4500 1lbs. of gpuon leaf per acrs (1.55
the mature yield is very high: over 6,500 lbs.

The K.T.D.A."s Kagochl records implied the
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he zbove equations de show yields follcwing the expected pattern of

"

sixth year of maturity in

“reasonzbly expacted! amount
304 stumps per acre). In Kisii
green tea per acre.

lowing comparable equation -

N = a+ 1.8172%; + 1.00724y + 0.6573¥4 + 0.2099%,

vherc the subscripts 1, 2, 3, 4 now vefer to tea planted 5, 5, 4 and 3 yvears ago.

k refers to the present year.

If this is the basis of the K.T.D.A.'s average (medium) yield rating then

the equations above do confirm that they are justif

nr

ligh” and Kisii as "Very High". In these twc samp

izd in rating Kericho as

lc areas at least, it seems

reasonable to expcct mature vields considerably in excesc of those originally

planned for, if cultural standards are maintained.
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hz equations show that there iz a tendency for the regression coefficients

for tea of any particular age to decline as more tea 1s planted (e.g. in the data

)

above see how third yezr tea yields fall
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£ with subsequent planting: bj in year

byt Yo, ba-Y5, and Yy ctc). This is perfectly reascnable: cultural

attention gets spread to the new plantings and plucking intensity of first

plantings is reduced. Vnatare probably more disturbing ave the very high

coefficients in the early years of the 1259 plantings. Both these cobservations
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1 other coefficients are highly
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may be explained by the fact that in both these areas theft of tea stumps
the nearby estates was a real problem, particularly in the early phases of the

lanting programme. Illegal planting of tea would mean incerrect
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cn the input side and at the
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ane time give an upward blas to ylelds.

Lonclusions:
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for srallholder tea
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irst attenpt at cbtaining yield c
in Yenya shows scme interesting and significant results but the analysis needs
te be taken furthsr. There is a lack of consistency betwsen sone of the
coefficients which cannot be convincingly explained away by K.T.B.A. pruning
practice. Other sample areas need to be included in the analysis. Alternativ

functional forms could be fitted. A similar lincar eguation but with & zero

intercept should
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of the intercept, however the more mature the tea the less sense there is in
forcing the equation through the origin. If the results ars to be of any use
to the K.T.D.A. in its planning and forecastin
average' coefficients be obtained for cach area. As the analysis stands

variation between years is such that the authority would still have the

difficulty of deciding which coefficients actually to use.



