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CONCENTRATION OF SALES AND ASHITS: DAIRY CATTLE
AND TEA IN MAGUIU, 1964-1971

by
M.P., Cowen

AB3TRACT

Section 2 / pp2-21 / shows a reduction in measured inequality
of production and the holdings of assets over the
period 1964-1971. There is some tendency for the
proportionate rate of growth of sales and assets
to decline with any given increase in the initial
levels ef sales and size of assets. The variation
in the proportionate rates of growth between size
groups of sales and assets is however particularily
pronounced for smeller producers. If the source of
the reduction in meagsured ineguality is tc be found
in the increased concentration of production within
the middle size group of precducers, tnen the variation
in proportionate growth accounts for the relatively
worsening position of the swaller 20 to 30% of all
prodvoers.

Section 3 / pp22-37_7 gives a more precise account of the
relationship between size and growth of assets.

Section 4 é—pp37—55_7'examines the conzequences of the transfer
tea stumps and dairy cattle. 0f particular intersst
is the import, behind the inheritance of stumps and
enforced sale of dairy cattle, which transfer gives
to the tendencies of proportionate growth as shown
in Section 2.

Section 5 / pp 55—62;7 estimates the proportion of households
out of the total population of households, which
have entered tea and milk production for sale since:
1964, The proportionately large number of entrants,
of the exsisting producers in 1064 into production
has accelerated the conentration of production around
the middle size groups of producers,

Appendix A /[ pp 67-84 7 contains an account of the sources
of the data used for this analysis and the areas
where there is likely to be any bias in the results,

Appendix B / pp 85~86_7 contains a summary of the distributions
of incomes from sales, quantities of sales and
holdings of assets,



/1 7 INTRODUCTION

It would be remirkubl: were we not to {ind a
relatively high degree of meusured inequality in the
command over assclts and the distribution of income
from the production of the major enteorprises in the
small scale agriculturce of the Kenya countryside., Our
concern, however, is to give some focus to the mode
of incquality -- to delineatc the locus and degree in
the concentration of production, by salce of output
and the distribution of asscts, by land, livestock and
tea acreaqes: to estnblish the prescnce of any permancncce
in this concentration, for as different sroups of house—
holds, by size of assets, show differcnt rutes of growth
in output, so are there shifts in the locus und degree
of concentration over time, Finally we scek some expla—
nation behind the shifts in the concentration., The
anzlysis of sales of tea (green leaf) and milk over
the period 1964-1971 shows, contrary to much speculative
appraisal, that thcre has heen a full, a decreuso in
the measurcd inequality of tea and milk production,.

This fall is to he sought in the resilience of the
middle peasentry, that large group of houscholds within
the middle rango of the zize distribution by assets,

who have cntered into tea and milk production. for sale
since 1964 and who in 1971 accounted for a relatively
larger proportion of total wutput, for both cnterprises,

than they did in 1964,

¥ The sources of data used in thig analysis came from
the Mathira Dairymens® Coopcrative monthly payout
vouchers and the Raguti lcaf pase record of monthly
payouts. We are indebited to the Manager of the
Dairymens® Cooperative, the Chief Technical Officer,
Kenya Tea Development Authority and Leaf Officer,
Ragati Leaf base for making the records so readily
available,
A detailed note on the sources appears as Appendig A,
Here, 1%t is sufficicnt to mention that the whole popu-
lation of milk and tea producers, sec¢lling wilk and
tea te 4 buying centers within the two sublocations
Gatel and Gaikuyu, Formed the basis of analysis. Any
variation cver time in the degree of concentration of
sales within these buying centrcs cannot, therefore,
be ascribed to sampling errors,



The analysis is severcly circuwscribed. The
sources of the dato cone icow Svo sublocation of Masgutu
Location, Nycri Dislrict, an awven relatively advanced
in the production of teu and millz.  furtbermore we are
not concerncd with minor cropns;y income from wage labour,
government servicce and nel{ cwployments; prolits from non
farm enterprige, cihirdlsr, “he e ocries sbart in 1964
(1965 in the cace or toa), Hile virst veur Toxr which

n.  Leal sales, to the

O

complete, systematic records of gre
KTDA, and milk, to the Hatniin Dairyrens Cooperative,
become available. These rosghrictions rnot withstanding,
the ability of a masc of houscholds to enter into and

£ thege dominant cnterprises has

Q

expand the production
enabled the survival of the wriddle peasontiy im the face
of the accumulation of asscets by the larger rarmers,
n

or non farm cnlcrprise,

0
whether the sources of that sccwmiation come from farm

The significance of this survival is to be secn
in the dcmonstration that whilsgt the relative position
of the bottom 20% to 30% oi the houscholds has worsened
over the period, the wosition of the +top 10% of houscholds
has not improved. The febter upon tho expansion of the
largest farms and +he concontration of milk and tea
production comes from the improved pesitlion of the middle

peasantry.

The Descripeion of Heasured laecouctity, 1854-2971,

we employ two measures of inequality, the Gini
coefficient and the Lorenz curve, Gini, as 2 concentration
ratio, gives an index for the joint distribution of total
income, from output sales, and the producers, In the
range from 0,0 / tctal equality of income for all producers
to 1.0 /7 total incquality /, the ratic measures the
difference between the proporticns of income received by
the proportionate number of producers at different income

levels., As an overall ratio, the coefficient cannot give

{

the locug, the location of irncqguality within the income
range. It cannct show wazther the larger farmers, as
opposed to the middle group of heuseholde, ore increasing
their share of output; whether the distribution is bee

.

coming moeore unegual foir the smeller group of households,
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To show the locus of inequality we use the Lorenz curve,
a connection of ' obscrvations plotted from the cumulative
percentiage of producers and the cumulative percentage of
incomnmc reccivod.l The larcer the area betwcen the curve
and the main diagonnl, the linc of 45° passing through

the two interciscs Z—tho line of perfcct equality;7, the

more uncqual the distribution of income.,

Table 1 gives the change in the Gini cocfficients
for the total incomc from the sale of milk and tea; Figurc

1 shows the change in the Lorcnz curves 1965 and 1971.2

l. The method for estimating the Gini coefficlent was
derived from M. Bronfenbrennerts 'simple methodl See

M. Bronfenbrenner, Income Distribution Theory, London,
1i71, p. 50.

2. Bronfenbrenner points out that estimates of the
coefficient are biased by virtuc of the bunching of obser—
vations along the Lorenz curve, Particularily, observa-—
tions bunched towards the top cnd of the curve will

tend to understimnte the value of the coerfficicnt.

The results shown here give declines 1n the value of

the coefficient, i.c. reduced incquality in the concentra-
tion of production between 1964 and 1971, In the case

of tea, obscrvations arce less bunched at the top end

of the distribution (for producers with salss of more
than 3600 lbs. over the year) in 1970/71 than 1965.

The decline in measured inequality for each of the 4
buying centcers and all centres tends to be understated.
However, in the case of milk there is no change 1in

the bunching of obscrvations at the ton end of the
distribution. For one centre, Gaikugu, where there was
the only instance of an increase in inequality, there

is more bunching in 1970/71 than in 1964 which understates
the increase in imeasured inequality. For two centres,
Gatei (Kagochi) and Kaibei bias is adverse in that the
decline in measured inequality is overstated.



TABLE 1. TOTAL INCOME ProM MILE  AND TEA

Sub Maan (rini Averenge Averaae
. - PR : = -
e Sized Held- e ] Anrnuaal, Annuinl
Location ing (1970) | Coeliiciunt ] Chanee rate of
(Acroz) I Laes 1970 L in gind growth in
Coetlicient Toi vl income

Gatei 3.8 D.02  0.50 ~11.6% 19.7%
(420 persons |
p. S¢. km)

Ut
R

Gaikuyu 6.5 lﬂ,dﬁ O 94 - 0.7% 18.
(379 persons
p. 5q. kn)

Gatel, the sublocntion characterized by a higher
man /lend ritio, o lower mcan sizce .of holding, = lowor L ower
proportion O%i¥§f1ngq morce th.on twice thoemean.size of helding
than Gailuyu /éhows not only 7 slish ly  higher awverase aninual
rete of srowth in total income tuen Yakuyu but 2 far hicher -
average annuzl decercoase in ma2asurcd inceguslity. lorcover,
the decrease in the peasurcd inequelity is morc proncuriced
in Gatzi; for the hceuscholds occupying the middle runec of
deciles, than in Gaikuyu., Indeed, the relotive position of
the poorest group c¢f houschelds bas worcoenc' in both centres

-

whereas the rise in incquality ot the bobttom end of the distri-

t
bution embraccs 5 of the purchassrs in Gatei, 30% of the
+

producers in “‘1kuju are so ifectud, Correspondinzly 1t

the top end of the dlstrlbution, thegroupoccupying the highost
decile has nmot beon ble to miint.in it's relaotive position

to the same extont in Gntel as in Goikuyu,

The third meisure we uge 13 the transition ‘matrix.3
The matrix shows the rel.otive mobility of groups of houscholds
over the relcvant periocd, by the way they change thelr position
within the size distribution of income, For instance, from
Table 2(a) for Gatei sublocation whilst 13% of houscholds

in the lowest income -group (less than _ Shs 250) remained
within the saae size group, 30% moved un 1 group {to. double

ke
O
their mean income), 18% moved up 2 gzrours (e cuadruple their

3. The use of transition motrics overcomes the weakness of

the Gini Coefficient -- Lorcnz curve measures in neruitting the
pbrecise location of the changes in measured ineoquzlity within
the size distribution be’ween 1965 and _970/71 we hiyve depended
upon the methed 4 410~~d hy A, Sinzh “nu G, whittinaton in
Growth, Profit=bility and 1968,

\
2V
q W 1na 43 [T N
L fmd 1u1’l. UTNOTLAZD,
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Table 2: Transition Matrices, 1969-1970/71, for Income from Milk
and Ten (Green Lenf) Sales

The nwaber v _thin cnch cell gives thoe proportion (%) houscholds
out of the total for erch inceom group in 1965 { on the vertic
colunm) which moved into income groups in 1670/71 (or thc
norizontal row). Initrnts are those houscholds without incomne
from milk nnd ten in 1965: Derths are thosce houschelds with
incomc in 1965 but not in 1970/71:

(2). GATET INCOWE FrOM MILK AND TiA SALLS
1570/71 (shsg)
| ! ! T
| Denths| <250 | 251—;501— | 1001- 2001- 4001-{38001 No.
| | 500 | 1000 | 2000 4000 | 8000 | of
f H/ho
; |
| Dntrants 33.3| 22.2]16.6 | 22.2 | 5.6 36
1965! <250 1.6 13.1 29.5/18.0] 29.5 | 8.2 61
(518) 551 w500 5.0 5,0| 25,0 | 35.0 , 25.0 | 5.0 20
501-1000 18.81 25,0 ! 56.3 16
1001-2000 27.3 | 45.5 1 27.3 11
12001-4000 57.1 | 42.9 7
4001-8000 | 100,01 1
>8001 | | 0
|
Number of o5 40 o) |7 152
Houscholds 2 20 21 .') 2 i , P

Proportionate Growth in Incomc

i 1
. o 1 2 A .8 |16, Entr—- De=
Income in 1970{7% gncomb in | | rants aths
965: |
1
Number of Households 19 |36 | 30 23 |6 36 2| 152
% of Households (less entr:- i %
nts and deathe) 16.7' 31.6] 256.220.215.3 P 114
| | ?




{b)., GAIKUYU: INCOMT 00 MToK WD THA SALAS

1970/71 (Sha)

‘ l

Denths | <2501 251-) 501—, 1001~ 2001.-- 40017)“‘“_ Ngu
500 | 1000|2000 | 4000 | sooo | 7MUY ol
' H/lld
Entrants 38,9 24.4| 22,2{12 2 | 2,2 90
<250 3.6 14,61 11,61 23,0 27.3 [14.6 1.3 56
1965 251_500 4‘03 _))0!4 3408 .j)")o‘/“ 2_5
(shs) | 501-1000 3L.5] 20,3 | 31,6 | 10.5 19
1001~2000 5.3/ 21.0 | 36,8 | 36,8 19
2001-400D 10,0 Q0,0 10
4001-£,000 50.0 | 50.0
738001 ' 100,0 1
Number of
2 ‘ 3 . A Y o . 519
Households - H il R _14 1 20 e 2 1 ey
Proportion~te Growth in Incoumc,
Income in 1970/71/iIncome in LO65
1 ! ] M i
é ’ 1 } 2 4 & 16% ¥ntr—- Dsaths
- nnta
T _
No., of ’
holds > | = 34 loa |9 90 > 219
% of house-
holds(less
cntrants and
and deaths) | 1.6 16,51 29.1 25.,8118.9 7.1 a7

.

* includes ons houschold with growth  r»utis of 32.
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income), 30% woved up 3 groups and 3% moved up 4 groups.

Note that the upper limit of esach size group is double

that of the preceeding size group so that for nny randomly
chosen houschold within n given group, moving up onc group
means 2 doubling of income, moving up Two ~roups means 2 qui-
drupling of incomc, Tnlling by one group means o halving of

income.

If we divide the income groups in 1970/71 by
those of 1965, then we give the proportionate chunge of groups
over the period. For instonce, from the table under the
table under the transition matrix for Gatei subloention, 17%
of Households, from all groups in 1965, roemained within the
same group, 32% of houscholds ¢oubled their income, 20% of
households gquadrupled their income and so on. Now, while
between the two sublocations we found differcnt rates of
decline in measured. ineguzlity, . the. proportionate change in -in-
come looks remarkably similar for both sublocations. The
only apprcciable difference is that a proportionately greater
number of houscholds in Gaikuyu showed 2 growth of more than
8 times their 1965 income level and that growth came from the
lowest size group (<Shs. 250). The differences in the changes
in measured inequality do not :ome, therefore, from the
overall rates of mobility '; they comz rather from (i) diffe-—
rences in relative mobility - and (ii) differences in the
number of cntrants between the two sublocations,

(i) The differences in relaiive mebility <rise out late

at which .a given household from any size group will rcach

or overtake any houschold from the next size group over the
relevant period. ‘iere all hcuscholds to show the same rate of
proportionate change Z_i.e. the same proportion of households
from lower size groups double or quadruple

their income s do households from middle and higher size
groupsﬂ7 then no one household can reach or overtake any

other. The similarity in overall nroportionate change disguises
the differences between rates of mobility T{or the same size
class but for different sublocations. In Gatei, the sublocation

with the higher man land ratio, there is some tendency for



an increase in the proportion of households remcining within
the same size group, or rising up hy one aige group as the
size group of income increnscs. In g0 ikuyu, however; at a
lower man/land rotio with ore land to be browght into culti-
vation, the widdle sine geoups:  whow o bigher rate of move-
ment into higchoer sizsa o0 onen wbhan in Goateds there is no
discernnble monotonizity boeiweoer the propeciionsg of housceholds
remeiniing  in the sounc slze eroup aod e ancraease in the

size groun of incowe., Lt a robodively Wrich proportion of
houssholds from lower sizc groups are rising into middle sizce
groups, then so there i1s cowd rovement from middle into higher

2lative wobility  is the

VX

size groups. where the meagsurs ol
probability of the intiallv waelles bovgchold (of size x)
catching up with, or overi-lking thoe incow. fevel of the
initicllylarger houschold (of sise 2x), then the roatio
between the ‘'actual nunber of ¢yl donss up® and the Ymaximum
possible number of chtehings up- in 0,302 Tor Uutei, 0.452
for Gaikuyu.  That fewer hourchelds can cateh up with others
in Gateg than in Goikuyu meang that wider those perticular
conditions, a2 grecter proporition of households get stuck -
within the middic 2onge of the dighribation, Yy size group
of income, in Gatel then Soikuvu. Thig xakes the mensured

inequality of income in Catel loss wnequal than in Eaikuyue.
(ii) In 19706/71., #Cs; of houscholds in  Goikuyu had entered

tea and milk production =20 e 19 2 onlr 25% of the households
in Gatel were entrunts. o e onivants ere conconsrated.

in the lower size groups of the 1970/71 distribution, nd

are more so cencentrzted in Gaikuyu than Gateil, the oeffect

4

of a larger number of new preduccrs is to reduce any tendency
towards less incquality within the distribution of income

4

from the production of “he bwo cnterprises.

Over 1965 o 1970/7i. the effect of price changes
upon the growth of income was slizht. The net payout,
including the second payment, for groen leaf tea dropped

slightly from an average of 0/38 cents per 1lb. in 1965 to

an average of 0/34 cents per tkh. for 1970/71l: the payout

4, The inability meagsurc is derivo: and Whittington,
Growth, Proftitabiliiy and Valuiiiocn, pe. 99, 304,
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price for nilk rouse from an average of 1/92 per gnllon in
1965 to 2/35 por pallon  in 1970/71.” DPrice {luctuations
within the yenr, in the cise of wilk, wore grenter than
fluctuntions between yowrs., The dowinont cowmponunt in the
growth in incame was out of the growih in output and we now
consider the ceffects of this growbth upon the concentration
of production, trenting milk and ten oo separate anadytical

categorics.

The Concentr tion Of Milk and Tea Sales, 1964-1970/71.

Similar measurcs arc cmployed to show chanpges in
the degree of concentration of sales g were uscd for tho
description of the weasured incqunlity of incowe. Tho diffe-
rencce is thnt we consider the collection of green leaf and

milk from 4 buying centres, rather thwm the two centres of

5. MILK GRRUEN LEAF T
Average net Payout price Net Payout
per gillon  in cents Price pncr lb.
in centg
1964 216 37
1965 192 36
1966 224 - 37
1967 224 37
1968 208 27
1969 208 30
1970 205 30
1971 245 41
A o gﬁgeAverage 0% - 0.4%

1. Source: Nathira Dairymens® Cooperative Annual Accounts
an and Paycut vouchers, 1064-1971. lionthly Payout
Trices by the Cocnerative are averaged %o
give the annual averagsc,

2. Source: Kenya Tea Development Authority Annual Reports,
1964/5 - 1971/2 Net Payout Price = / let Fayment
+ 2nc_Payment / - / Revenue less + Capital
095347. The 2nd payment is based upon the bonus
given to growers in pathira Division from
financizl surpluses earned ot the Ragoti
Pea Factory. Payments nd Cegses are set
annually by the financi:l year, July-Junec.



Also

sore

Gtel and Gaikuyu:s we
bility matrix to give
bution of outputs, undcr di
proportions of cntbtr~nts int
normntive transition probob
but they enable

upon the distributions of

A evadlunti

e 1T e

S%lus,

use o norittive tronsition proba-

ng 1f*' equilibrium of the distri-
fferent neswaptlons cegording the

o nd out of the distribution. The
1tlitics nre merely of houristic vnlue
on of the effects of entry nd deith

TABLE 3¢ TOTAL SALSY CROM MTLK AMD THA
! MILE, 1964-1970/71 TEA, 1965-1970/1
i ) . .
Buying i Mee Avarage Change fola--f Avaora- Chnnge llelativ
Center i 31ze annutl {in Ginil| tive e Ammu-l 1n Ginl; Moki-
! rate coeffi-| mobi-| 1 rate | Cocffi—-] lity
’hol ling| of grow- civnt |1lity of grow-| clent Index
|(1cr~ sY| th in index | th in
’ sales sl
A
i A
. . L - ’ p ~ y -
Kaibei é 3.8 +19.9% -1.9% ' .348% +19.9% -2.5% .« 587%
Gotel i
(K3~€£°Ch1)l 3.8 LT T L6 . 06 L AOL
Gaikuyu 6.5 +17.2%| +2.2% . 379 +13.7%  =1.3% . 401
Gitunduti| 6.5° | +13.4,l ~3.6%  .405 | +14,3% -1.3% 425
I
|
All Centres +1o.6% ~1,0% <384 +16,56% ~2.0% ! ,407
1. ioldingas in Ka2ibel =re silighily sm llm than in Gifeld Lt
the enumerated size of holding is T-kon from the me-n size
for Gotel suoiocntion.
2, Heldings in Fituduti  2re larser thon in Gaikuyu but the
enumer~tad size of holding is trken from the monn sigzc
for Gnikuyu sublocztion,
Now, 1n conjuction with =2 reading of the Lorcnz
curves for all ccntres, milk and tea / Figure 2a, 2b /
Takle 3 shows thit the reduced concentration in sales of
milk (as shown by the Gini Coeffieciunt) is more marked
than the reduced concentration of tea sunles Howewer,
the overall mosure disguises that whilst the relative
position of the lower groups of households romnins constant in
the cnse of milk, the relntive position of the bottom 35% of
houscholds, producing 6% of the total ter green lcaf snles,
has worsened over the period since 1965, The relatively high
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rates of growth in ftea and .nil Al centers, has

sree of concentra—

given a broadly reduced reoduc

tion for milk but accentuased catuetion, in the case of
tea, towards bthe miusclo wiens 23 households.  Only one centre,

ity over the

HEBARIY

gaikuyu, shows fan inc.o.

pericd, in the cuse of bee conbres, Gaikuyu

and Cituaduti, heve h. 4 sureliolds dmproved

their relutive wow i, o0 o Lo eene of pidk, A1l other

irn measured inegue—
sure 20, 2b /.

G Gl

centres, tor both cas

cunves

ality as indicuted by

Transition Matrices

It appears Ihe overall rute of mobi-

lity, the higher g QICHNG inequality.

nave come from the

Since the higher rates of gr of aalen

en
areas “with a higher man/land iio, paiticularily in the

“ there is wouwe bend ‘ot o hiigh rate of growth

case of te

rse in measured

to be associated with A wore proiouncon
Ireom Gl

I but from the entry

internal ‘Mobi-

inequality. Growth come:
lity of producers oves too

of new producers. I b mesert e only consider the

internal moeility, fhen 3u the rate of mobi-

1ity, as measured by ine index, declines

for each size group by cup increases,

Table 4b). The lover

sy lue foagtest rates of

growth and the rate of 1o groups is less
than that of the

between relative abill

o semaronie relationship
te all
The source

centres, both lower and

Ul st Gomes oubd of lewer

of reduced concentra

rates of mobili in the higeor g fasver rates of

reiuction in
of households.

M obility in the lower groups acocntua

&

measured ineguality towardc

Milk, noweves, shows ~eity, Wor

e cnt of agaceiation between

the d»

does any wvattern emex

=S
A wlor in measured

relative mobility an
or «wobility are
found in the upper the middle
groups; only i (wih d 4 mway/land retio) and

inequality. In Ca

Gitunauti (with the Go we find that

the rate of ™obil ‘acrease in the size
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Tranzition I tricos, 1964=1970/71, {or wiles from

wilk (e-llons)nnd ton grecn lenf (1lbs)

Ag for Unble 2,

the rnumber within crich cell gives

the proporticn (%) of houschelds out of the tot 1 for cuich

size group in 1665 (on the
the size groups in 1970/71

verticnl colwmn) which moved into

(on the horizonatl row).

(2) ALL CINT.158s MILK SALES ( GALLONS).
1970/71 (H3)
Deaths <100 |101-|201- 401-801- 1600~
f 200 [400 800 160013200 Bf.
i H/hd
Entronts 22.6; 24,8 32.5'17.5 2.4| 0.2 544
100 | 32.7 5.7 21.1]2x.1114.4] 3.8 1.0 104
1964 101_200 : 1702 407 140] 2304‘ 2500 12.5 301 64
(gnll4 201-400 10.7 8.0012.0{13.3/40.0{13.3! 2.7 75
ons) | 401-800 5.0 1.7, 16.6! 30.0{ £0.0| 6.7 60
801-1600 6.3 S 6.316.3112.5/50,0]18.8 16
16013200 | 42.5'57.1 7
; |
Number of ! '
Households | 57 | 138 177 235|176 70 |17 870
a ' |
Proportionnte Growth in S~les;
T
[a} 1 ] " 2 - Ente Dead No.
1/5 ; = 121418 116 rantsg ths, of
; 3/d
| ]
No. of Hcouse~- !
holds 1 g o7 55 P4 152 (25 17* 1544 |57 | 270
% of House~
holds (less
entrants and
deaths) 0.4 3.0 10.1 20.,535,019.31 9.32.6 269
fntrants/deaths [ T 62.1 | 6.6 | 8370
as-%-households | i
(1971) ; b
|




(b)

ALL CWN'

DRk NS .
e 8

TLA GRESNT WA oIy (Lhas)

Voo the 00 [ 40T=] 801-! 1607—, 3201~ ‘ Mo,
FDJ\Lh <400 | 40 1| SoLe) 1001 3200 5 6400 O
Tntrants 28,0, 2300 18,3 17,5 | 3.8 0.4 ' 234
<400 19,1 186 14.0 22,2~ 2T 0.5 1 230
| 401-800 10,2 2.8/ 12,07 28,7 32.4 |12.0 1.8 1 168
?322\ 801-1600; 12,1 1,2 4,8, 16,9 30.1 127.7 T 83
“11601-3200 3.3 1,70 5.0 30,0 [45.0 0 15.0 60
3201—64OOl 4.0 44,0 ! 52.0 25
36400 11000 7
; |
Numbexr of I l
Youneholds 67 136 1 102 | 141 173 89 ! 39 l 747

Proportionate Growth in tales

SATLSS 1IN 1970/71/3AT%S IN 14065

1/8

1o

K

4

3

[ 16

RIS ERVINRERA

16s

Dez—~
tha

T
L

No.
of

/nds

No.
o
H/hds

11

% of
1,/hds
(less
Intra-
nts and
Deaths)

0.4

2+5. l2338

118

l7

2

28.7 26.5

mtrants /
deathngas

% of H/ds

(1971)

15,2

147

446

31e3

\O

ehold from each matbyix with growth ratio of 32,
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group of snles., We cannot expliin the reduchion in the
measured incquality by reference to the interninl mobility
in the case of milk beocause ary chanse in the concentraltlon
of sales implied by relative rates of mobility by exsisting
producers (of 1964) may be gwamped by the ontry of new
producers. The proportion of ten cnbrants, 1965-1971, was
one half, 31%, of the proporition of milk entrants, 1964-
1971, 62%,0f the totnl number of producers of tea and milk
in 1971, Certainly in the cagse of milk, there is little
meaning in considering internal oo Lility withoul reflerence
to the number of entrants and the proportions in which they

enter the distribution.

Transition Probability latrices, lntrants and Deathe:

(1) Tea: The number of cutrants os 2 proportion of house—
holds in 1971 doegs nct chow nny great variation between
centres. The pronortions in which entronts have entered
the size distribution by groups does show some variation
by centres. Intry into the lowest size group, less
than 400 1lbs., is proporiionately lovwer for centres
with a lower man/land ratio and higher for centres with
a lower mon/l.né ratio, Correspondinglyventry into
the middle gize groups 1< proportionately higher for

centres with a lower man/land ratio.

TABLE 5: THA BNTRANTS, 1065wl?71¢ I 3128 GROUPS BY SALES

BY
o — _

400 4 <800 | 1600 | «3200 .]<6400 | .6400 g}ﬁgs o

1971 Entra-

nts
Kaibei 26,8/ 12.7| 23.9 29.6 56 1.4 33,8 71
Gatei 3L.8] 22,7 20,5 20,7 2,2 | 0 28,0 44
Gaikuyu 40,3] 32, 16.9 7.8 2.6 0 40,3 7
G‘ltul’ldchl 5905 701 9n5 4’68 O 3002 4-2
A1l Centers 38,01 23,00 18,3 17.5] . 3.8 0.4 | 31.3 234




weouaw thint the rate of  mobillty of existing pro-
ducers is hi~her at lower size than widdle size groups. Since
entry 1s over the span of the relevant period and if the dis-
tribution ol cntrants by yerr of ¢ntry is not different between
centres then the higher pronortion of entrants in the lower
size groups of the centres with a lower w.n/land ratio (uaiku-—
you and Gitunduti) implies that o lower nroportion have bcen
able to grow into thoe middle give croups. There is some diffe-—
rentiiting fuctor within ‘the sroup of entrants which gives
them difrforent rtes of growth, Ffor over the period @il entrants
mist huve passed througsh the lowest size group. This bas rier
against growth fer some of the entrants 1s higher in the centres
with a lower man/land r2tin, lowor ruates of prowth ot output

and a2 lower nmeasured reduction in  inequality,

If we t2ke the transitional probabilities from the
period 1965-1971, to beecome ‘as if?, cquilibriwn probabilitics,
then we can evaluate the effect of enfry =and death upon the
distributicn. To transform the cxpost transitionul probalbili-
ties Iintc cguilibrivm probabilitics resuires that we accept no
changze in the historv behind the aqanboon  whinh peo ependcad
a particular concentrstion of ocutput. There iz no gense there-
fore, in which the norm:tive distributions of tha number of
rroducers, between size grouns, cin become a seh of predlcuions.
The distributions derived from the equilibrium probabilitics
enable the drawing out of tendencies behind the unistorical

concentration of output, 1965-1971

The normstive transitional probabilitics were produced from the
inverse matbrix of the transitional prOb@Ollltlbs from the period
1965-1971. whba s61ved s a system of 6 cguations, Tor the 6
size groups, the solution saives the normative digstributions for
a Furbther vevpn vyear period:

Let Py be the probability that a meaver of group 1 moves
to groun j cver the ncxt period, wuhrc 1= lyeeceey

3 I
13— O0ylcecasay O

Z J
and 7
= 1 for 211 lu
3=0
Then 6
= P.. N. + A. = N.

for J — 1,4c0000c50
where N4y = numbexr in group i. * : R
N. = number1n froup 3 ( =Ny, = -4 1

A. = new sntrents during the next pericd in group J.

J
R. Porter, T, Ryan, B. Nasow and the University cf Hailrobi
ccmputing centre provided assis-ance in the formulation and

computation of the normative dlst 1butions.
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TABLE 6:  NORM PIVE DTAMRIBCTTONS &Y SThi non! O LN AR
SOLD(Lhs) "OR ALL cuwrums

sigo sty L9 9T My e M
Producerscaers
<400 | 44.8 ! 20.0 1105 11, 9.0
<800 21. 15.0 3.9 8.3 8.7
<1600 16,7 20.7 2.6 10.9 10.9
< 3200 11,7 25.4 | 2l.1 16,0 14,5
<6400 4 13.1 i 20,9 15.° 16.7
>6400 1.4 5.7 | 19.0 l 38.1 40,2
N 513 680 E998 ;965 N
Gini Coefficient 595 | . 28 .4527{ 426

=

(1) N?t+l), gives the normative distribution upon the transi-
tion probabilities of 1963—1971, transformed
into equilibrium probabilities, on the.assumnp-
tion that the entrants came into the distribution
in the saine number and proportiongs, by size
sroups, ag fTor the period, 1965-1971. Here,
the normitive distribution results after anothe
6 year periocd,

N?¥+l) gives the norm.ive distributicn on the issump=—
tion tht cntrants casme into the distribution as
for 1965-1671 but deaths leave the distribution,
net concentrntcd around the lower groups bhut
in coual propcrtions from each size group.

o=

(111) NF**l gives the normative distribution on the assump-
tion thut deaths leave the distribution in equal
proportions, cntrants coming into the
distribution step wisc downw1“ds from the lowest
81ze group.

#cre the transitional probabilities to rem=zin constant
for any other similar period with the same number 2nd propor—
tions of ¢ntrants Z—N?L +1),7 then the decline in measured
inequality would be reaue} than from 1965 - 1971. There
is a shift upwards in the proportions of produccrs within each
size group of the distribution. Since mobility out of middle
and lower groups is higher than cut of higher groups,. by
making the proportion of deaths constant between size groups,
the resulting distribution pushes a higher proportion of

producers into the hisher size groups. Jere inheritance %o



mean the break up of ten holdings and in the extrome cusdo,
were the break wup to alfect all size grouns equally, then a
lower vroportion cof preducers could be concer trated around lho
middle groups . N*t+l) 7, With norm-tive do . ths and o step
wise distribution of cntrants /0 N?iil)j7 , the normitive

distributicon is little difleronl from T the second cnase.

Over 1965-1971, the roduction iz mensurcd ineguality
has been constriined by thoe bulk of deatng going out ol the
lower groups. and the weishting of entronts towards the lower
size groups. The focusg of deathe wnd ontrants upon the
lower size groups also worsen the relative position of the

lower sizc groups over the period undey review,

(ii). Millk: The centres with a bigher man/land ratio show a
higncr proportion of cntraints to producers in 1971 than
those with a lower man/land ratio. Therc is however
less variation between contres in the proportions
which the entrants have entored the digtribution by
glzegroups. In every centre, the highoest propertion
of entronts is centeredupon the middle group, up
to 400 gallons.

TABLE 72 GILK BNTLNTS, 1964-1071, TIN0 3TZRH GROUPS (CALLONS )

<100 | <200] 00| <800| <109 | <3200 fugs | Na.
1971 .24
QR ara R
nits.

o]
~1d

Kaibeil 22.4 | 28.4| 33,31 14.4

H
\J1
@]
N
EEN
L ]

(]
RS
O
|_J

Gatei 13.7 ) 23.6¢ 30.7 22.0 3.8 0] 69.0 127
Grikuyu 29,0 24.67 29,0, 15.8 1.8 0 63.0 114
Gitunduti 19,67 16.61 37.3; 19.6 2.9 1.0 53.4 102
all Centers| 22.6! 24,8 32.5 17.5 2.4 O.2 5245 544
Gaikuyu, the centre ghowing the only increasc in ucasured

incguality alsc shows the highest proportion of entrants
within the lower eize groups. As entrants started to sell
milk from 1964 and cxecludes those producers whs entered
after 1964 bub stopped sclling before 1970, and as the number

of entrants in Gaikuyu is nc different from the mean number



of  cntinta

Tor 1L

¢

entres,
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gome nart of

the explanction for

increased inequality cowes from tie inability of a relatively

larrer number of ounbrants to oxpand their snles dnbto maddle

groups.

T\\ BL’]') 8 a

POATHS, 1964-1971,

A PROSORTION O 1964 PRODUCH.LS

" OOLD WTTK

Deatiig, % of Leaths v of Number of
1964 Produccrs 1964 producers Deaths
l 200 eals.
Kaibeil 16, 8% 20, 0% 19
Gatei 15, 8% 3 .85 5
Gaikuyu 16,4% [ 27.2y 11
Gitunduti 20.0% 33.3% 18
All Contres 17.6% 26.8% 57

Gaikuyu, however,

portion of deaths out of 1964 producecrs of sold milk, or in

the proportion of deaths from the lower groups ( of less

200=§§%§0ns) within the 1964 Digtrioution {(Table 8).Therc

only/slight tendency for the

in the centres with a lownr man/land ratio.

18

chows little difference in the pro-

than

sroportion of deaths to be higher

TABLE 9: NORMATIVE DISTRIRTITIONS RY SIZE (iCUPS CF MILK 50LD,

1964--197%
Size group by 1964 1971 N* | e
sales (gallons) % of % of (t+1) % (t+1) (1)
Producers Produ- | of Produ-! % of .., % of
cers cers Produ~ .4 Fro-
i CEYrS. ducers
< 100 32.0 17,0 3.0 19.7 19.9
< 200 15.6 21.8 7.5 22.5 21.9
< 400 23.0 28.9 11.7 23.1 20.3
¢ 800 18.4 21,7 18,5 17.8 17.4
< 1600 4.9 8,6 38.4 i 10,5 12,8
< 3200 2.1 2.1 21.1 l 6,3 7.5
N = 326 813 8174 ‘2404
Gini Coefficient 520 . 487 .366 % 563
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N X% 36336 . _ L
P sgive wormviive distributions undsr
(t+1), (t+1), (tkl\ ‘ R = =
similar asswaptions as for the ehue of tea / notes under

Table 6). The first norw-iive disuribubion / N*(++l) under
u’ 1

the assumption of cabrants anborin ~wd dovtbhs leaving the
distribution in +he soune proporbions ns the 1905-1971 puriod;7
pushes o hisher prosorfion of poodicers into the upner groups
where the change over thie peridod, 19064-1971 increascd the
proportion of produccrs in bhe wmiddle groups of the distri-
bution. ‘'Me degree of concenbroticn om acacuered by the Ginid
Coefficient is cxtremcly zensitive wot Lo the nwnber of
entrants and the proporbicus in which thoy enter bthe distri-
bution, but tc the distributicn ol dcaths, Lre second

normetive distribution/fN*(t+l)-7'assumes entrants come' in

by the same numhers d proportions ns over 1964-1971 tut

that deaths are distributed cqually by nll size sroups

This scvere assumption shows that o relrtively lower numboer
of denths in the lower groups but higzhor number in the middle
+nd upper groups, rcelative Lo the positive distribution

over 1965-1971, provents the relatively high ratc of moubility
of the surviving - houscholdgs in thz lower and middle groups

from producing the lower dogsrec ¢f concentration, as wis

[

A

the tendecncy for tho veriod under review. “ith cgually

distributed de-ths, o higher nroporiion of surviving aousc—
holds in the lower aroups upcrn reaxching the aiddle range of
the digtribution iuzve as cenths and a lower proporiion

distribution. The resul te

(:J

more into the upner grrounz of 1lhe
ing ©  degree of concintration " (.56) is similar to the
Gegree of concentration measured in 16564 (.52). A step wise
distribution of entrantg/~ipxx / wunlik: the clustering of
entrants around the middle éroupé a8 over 1964-1971) with
cquully distributed deoths does not produce a concentration
of sales substantially differont from thz positive distribu-

tion of entrants/(N%% 7

Until we discuss sone implications resulting Trom
the chanzed concentraticn of sales, it should be noted that
deaths, in the ensce of milk, €0 notv .renrssent 2 ceasing
of production but also a withdrawal from sales, confining

production to rave consumption.
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/73 7The Concentration of Assets and the Lw of Proportionate
- Brfect: the Crsce of Teo.

In meaguring thoe chanescd concentration of toea
(creen leaf) output, we arc frced wibh bhe prodlom of
the yicld nwugnentinge cffect stemning 'rom the mere
maturity of tea stumps.  From the time of first pro-
duction, ten stumps give o natural increasc 1n yield up
to the 5th or 6th year after plinting. 3ince the
owners of largscr tea acreages in 1965 . planted
tea in the carly 1960's, their relutively low rate of
mobility may be a function of the npe distribution of
their stumps. with 1 higher proportion of tea stumps
planted morc than 5 or 6 yenrs before 1965 the owners
of larger tea acreages show rclatively lower rates of
mobility than the owners of smrller tea acreages, a
higher proportion of which was planted less than 5 or
6 years before 1965. The relatively high rate of mobi-
lity of the owners of smzller acreages in 1965 may result
because their stumps ire producing over o period which
concides with the natural yicld augmenting cffcect of

maturation.

To eliminite this preblcecm we now measure the
degrce of the concentration of stwaps over the period
1963-1969, which gives the stocks of stumps in produc—
tion over the period 1565-1971 (sinco at least two years
is requircd before stumps ceme into production). In so

doing we canalso test the law of gproportionate effcct,

The law of proporitionute effect7 enables us to
pron

7. The simplest outline of the Law of Proportionate
Effcet is in Singh and vwhittington, Growth, Profitability
and Valuztion, Chapter 4, pp. 73-93.  We have followed
their interpretation and necthods closely, to the point

of Plagiarism,, since both suit our purpose. No formalism
is intended in testing this particular Law since tho
relationship between size of assets and proportional
growth is an elementary baisis for any study of differen—
tiation between households over time., R®. GiLrat stated
the Law in Les inegalites economiques, Paris, 1931. Some
variants hawe beeon developed by itwtherford , Income
Distribution: = new model, Iconometrica, 1965 and M. Kalecki,
On_the Gibrat Distribubtion! Fconometrica, 1945. Kalecki's
elaboration reduces the law to a <eaker form: that
propotionate growth declines with increases in size .




- 23
test the relationship between the gize and growth of ten
holdings. More precisely, the I.nw holds that bthe probability
of any teu holdins growing at 2 given rite over any neriod
of time is independent of the initiil size of the holding,
where initi=l size --— in our cage -— 1 wmeasured by the number
of tex stwnps held in 1962/3.7 IHouseholds with 2 omoll or
medium size of holdirne have ag auch chonce of growlng 2t A
given rate a3 do households with a lawrser size of holding,
There must he some chance that ny household's holding
grows proportionately to the originsl size of that holding
and thnt the swn of these chinces ore digstributed nornzllyy
Singh and Jhittington give the li.sian for the Law: "The propor-
tionate change in the 3ize of o Z‘holdingd7 during nny geriod
of time is a stochastic phenomenon which results from the
cumulative effect of lhe chnnce operation of o large rausber
of forces acting independently of euch other".,9 Chances
of growth in the size of heldingze depend upon the expected
income from the sale of green le>f in terms of the past income
from sales; where the household is dependent upon waize labour
for the tea enterprisc then the decision wurking process will

be concerned with profitabil ity,

Here ve are not concerned direcctly with the decision
making process of the or nnv type of househcld but only
mention that incoire or profitability for each household will
depend  upon incomeg from non ten enterprises, the nuwnber
of these enterprises, tho o+ »ogt and  expected incowes, the
level of wage rates / in the case of profitzbility / , the
level of application and price of non labour inputs, cliuatic
ronditions, age of the Louschiold he:d and so on, #During

an; articulzr period of +tiuie, sowe of these factors would
A ?

8, A . The aonalysis

of assets 1s concermned with the stock of astwaps which are
yielding a positive output for sale. afser nlanting, stunps
take between two and three years %o cowe into production

for saleable green leaf. The opening period for the anulyvsis
of output was 19653 we have taken the stock of stuwns recorded
in planting year 1962/3 as the . opening period for the anolysis
of assets.

9. Singh and whittington, Growth, Prefitability and Valuation,

P. 73
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make for an increase in thce size of the [fholdings others
for a decline, but their cowbined ¢{i'ccl would yiel:l o pro-—
bability distribution of the rates of growth (or decline)

for / holdings~7 of ench given size. ‘'The law of proportionate
effect asswnes fthat this probability disboibution is the some
for all size cl=ugses of / holdirgs 7".10

Now, if households with o lircer size of ten holding
have an cqgual ch:wnce of growing 2t the swne proportionnte
reate —— to their initinl size of ten holding —-- as do house-—
holds with smaller sizes of holding, then over any given
period there will be a constant or incrensed concentratbion
of ten holdings since the dispersion in the size of holdings
is increasing over the period.ll From Figure 3, Lorenz
curves for ten stwaps, (Gatei shows 2 slight decline in
measured inequility of holdings, Gaikuyu 2 substantial decline
in measured inequality. The respective ini Coefficients
for the two buying cantregs, for the opening and closing
years are given as follows:

Buying Centre 1962/3 1968/9
Gatei e oual 0.40
Gaikuyu 0,43 9,34

Disproof of incre=sed concentration is not sufficient,
however, to mnke the law of proporitionatie effect invalid, since

the measure of ccercentration includes tke entrants who have

10. | Singh and éhittington, Growth. Pro~itubility and Valuation,
p' 73.

11. Other implicasions which follow from the Law are that
there 1s no optimwy size of holding and that the rate of growth
of the holding in one period has no zifect upon growth in
subsequent periods. The implications zrise from the bagic
assumption that the size distribution is not normally distri-
buted; it is some variable catching th: factors such as age,-
education, individuzl characteristics, cliimate, which is a
Tunction.of size end is normally distrihuted. If this variable
is normally distrituted, then the Iaw ctotes that the size
distribution is log normal or tends ftrwards log normality.
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come into the distribution since 1962/3 =nd we are intorested

in the cxplanation ol growth of thosc holdings which werce in

production in 1965,

beeomes invalid if houscholds from different size
of

that thce dispersion of growth rotes

holdings,

different

To test whether avoerage

are
the

The

G =2a + b log

where

“1963

S

t

1969 =

show diffcrent

for different sizc

G== (log81969

(S VAW

simplest rclationship is:

51963

SLoUps

proportionate growth and

In thoe form presented hero
s b4

around the

of holdings.

pronortionat:

— 10851 963) /4
size of tea holding

sizc of tea holding

= number of years the
production since 1963.

2 and b are naramctcrs.

- - .
by stuwnps,

by stumps,

the Law

STOUPS

> growth

(1)

1963
1969

of

ten

comilon mean 1o

rates
differcnt for diffcrent size groups of holdings we rcgress

growth of tea holdings on the initial size of the holdings

holding has been in

TABLE 7

PROPORTIONMATE GROWTIT O THA HOLDINGS,

BY

e

3172

1963-1969, FCR THE FULL DOPULATION COF HOLDIWNGS

THOUPS,

Size 1963 NMo,of | Average Stan-—
o n) | House—| pro- dard )2 ,
acres(stunos) | y15¢ | portion-| Devi- } o & E
ate ation
Growth
Jo Teido
< 0.5(1750) 161 .10 a1 0,18%* 0.33 | =0.035%
(3.30)} (2.36)
<1.0(3500) 61 .05 .05 | 0.21 0.54 | =0.064
(1.90) | (1.74)
>1.0(3500) 15 LO1 .07 1 0,11 0.24 | ~0.027
. (0.43) | (0.41)
All size »
aTOUPS 237 .08 L01 | 0,33%% 0,3 | -0,0407
(6.73) ] (4.32)
Catei 117 .08 .01 | 0.33%* 0,32 «oaosg*
| (4.68) | (3.76)
Gailkuyu 120 .08 01 | 0.34%% 1 0,41 | -0.045"
| (5.04)  (4.03)

¥ gsignificant at the 5% level.
significant at the 1% level.
t test results are in parenthesis, for

K%

each parameter.



For the Tull popul:tiion of households egurtion (1)
suggests thit the proportion:te chiunge .in growth i equal for
the given proporbtionnte chi:nve in size, for 11 sizes of ten

. 12 ) )
holdings. The egquetion wus teated Tor 3 size groupS.

To test the diltorencen bhetween thoe me s ol propor—
tionate srowth, wc uscd an wpproxiw:be t teast s dovised
by Cochran.”~’* The ~warnse proportionnte rote of growth of
the smnller size group is airfmmilic mbly gre:ter than the
medium md lrrgexr size groups, ot the 5% level; the mediun
size group shows 2 signiilic:ntly hirsher proportionate rate
of growth only at the 10/ level., 11 this chows some tendency
townrds growth varying in v system-tic wiy with the initicl
size of holding -~ nd thus ninvalidation of the 1w of
proportionate effect -- then somec ~mwbisuity remnins in the
result that proportionate growth is inverscly related to
size. PFirstly, the dispersion of proportion:.te growth rround
the menn, s shown by the standord deviations, 1s significantly
higher (at the 5p% level for the sm:ller size group than
nediuwmn size group; there are no significont differences between
the stand-..rd deviations of the wediuwrn ~nd larger size Jroups.
Differences in proportionate growth within the snwller size

group mean thutt while initi:lly smnll holding:s s 2 whole

grow proportionately faster than larzer holdings, o higher
proportion of holdings within the sm:1l size group will
show 2 lower rite of proportionnte growth than holdings in
the larger size groups.

Secondly, for =1l size groups, the initial size of
holding accounts for less thin 20% of the vorisnce in propor—

9
tionate growth (r® = 0.33, significant at the 1% level),

12. Singh znd chittington, Growth, Profitability 2nd Valuction,
pP. 75.

13, The test is given in G.«. Snedecor and wW.G. Cochron,
Statistical Miethods, I.owi, pp. 115-116,

14, A test for the equrlity between any tow variances hins
been derived from the siaple F test. “necdecor und Coclhiran,
Statistical kethods, p. 117.




For each size group, thce proportion of expl:iincd virinnce
in proportionate srowth is even luss nd only for the
smnller size group, nrc thc r© nnd paraeter b values signi-
ficantly Ciffecrent from zero ot the 5% level. In the lorm
of = log-lincarrelationship, size 1o inversely related bo
growth but the strongthbof the relationship is wek nnd there
arce no systemtic differences behind the explanibion of
growth by the differences butween size clusses. Nevertheless
thnt there are sionificant differcences between the avernsce
rates of proportiocnite growith mens that there mwy be sone
more compleX, non--lincar rel:tionship between initind size
and growth.

ile tested for curvilineir rclationships by fitting
two equitions, in both the norwal ~nd log form, for all size

groups, Gatei and Gnikuyu separtitely.

G
G

a + bSpgg3y + QS21953 (2)

where the net2tion follows that Tor cquation (1).

No egu-bion gave o better result than the log form
of equation (l).l) Any such systcinntic process, wherebhy
the proportionite growth in stumps declines with the incrense
in the initisl size of acrenge, cnnnot be determined s~tis-
factorily by size alone., DBetween inititl size and propor—

tionate growth thoere may be 1 set of intervening varinanhlces

15'» G =12 + b51963' + 0-32 1963 3

G =a+ bdge3 + S . . + 351943
Py g E ] — ,
Centres- i%&oh,N _B? : a b c d

(2| 237 | +35%%| 0,14 ] =.00005 | ,000000004]
i €10,44)| (4,40)%x (2,69)**J
|

All centres (3){237 o SANRK 0.14 | -.00006 | .000000008 3x(lO_
(8.08) (2.47) (1.00) (0.50

1T,
)

*% gignificant 2t 1% level

¥ gignificant at 5% level

(Footnote 15 cont

)
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which nccount not umerely ftor diffcrent »rhes of proporticnate
growth but for the difioercnce oceltweon non—crohh and nogiltive
growth for vorious sise ~ceoups. Mo -rdy once third ol the fudl
population of holdinges showod no cro.dli in ofuups over the
period 1943-1969., e thercelore restricted the population

to those holdings with positive growth to retest the rcl filon-~
ships betwcen nronortionate growtbh.and nize in. the forms of
equations (L) . (2) (3). The results for the loy linear rela-

)

tionship (cqu-tion 1) arce given in Ible 8,

15. Gaikuyu ond (mtei resultbts wre little different from
the 11 centres result snd are net oresented herce. | (rubedl
cabraces part of the bracken zZone which, with soils of higher
acidity than the Kikuyu grioss Zone, producces hiecher yicelding

tea but is less sultable for doiry cattle "nd crop cnterprises.
If some increase in the rote of rrowth is rnticipatced for
holdings with higher initinl size, compircd to holdings of

lower size groups, then the d cocTficient of cquntion (3) should
show o signific-ntly highcr value for Gaitei. No guch result
was obtained,

An 1llegitimnte forwmulation, based on 2 hyperbolic
curve, wxs also tested:

3 .
G081963 = CX- + QS1963 o C‘G + E (3;1)

where S and & fcllow prcvious notation

and the constwnt C = b + 1.c  where n,b,c are prrauncters
and the error term B* = 81963 + ¢ .

The hyncrbolic form is illecgitimate as the error
varinble not independent - of the independent varinble,
initial sizc. Positive values of t will be associvted uad
tend to increase with the incrensce in the valyes of initial
size. The following r2 vnlues and vlues of C°, 2 and ¢
parnmeters were obtaineds:

N R4 o o
Faikuyu 120 I .75 ~19,8 .02 B863.6
( 1.58);(4.40) 13.21)
Gatei 117 .55 40,1 .02 1155.2
(1.54)1(1.80) (6.94)
|
A1l centres | 237 .58 -24.,1 .02 922.5
( 1.62)1(3.43) (10,96)
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TABLE 8: TPROPORTIOWATE GROWTH OIF Wuwd HOLDINGS, BY S1ZE
GAOUPS,  1963-1969, ¥0: HOLDINCGS Wit TOSTTIVE

OHOWITT

. - . . Avernsae
?gi%slgbB H;ﬁoifv Propor—- | Shon=
(ﬁtﬁm'c) CUTEL tionnte d e . L b
S Lulps Growth o Devin-— .
p. dnnum| tion
<0,5(1750) 112 .14 .10 0.43 0.73 .09
(6.33) |[(5.10)
<1.0(3500) 47 .06 .05 ¢.21 | 0.4 [|-.09"
(2.41) [(2.22)
>1,0(3500) 10 L02 .09 0.20 | 0,50 [-,06
(0.58) [(0.57)
A11 Sigze |
eTOUNS 169 11 .10 0.60  0.64 ~—,075"
(L1.00)(9.13)

*  gignificant at 5% level.
%% gignificant ot 1% lovel,

“
i

For the restricted population of holdings, avernge
proportionate growth of the small group is significantly
graater than the middle size group, at the 5% level.,  The
averase proportionate growth of the middle size group
ig not sionificantly greater than the larser size Jroup
at the 10% level., Agnin, as for the full population of
holdings, the dispersion of mroportionite growth around
the nensg is significantly higher for the smallor size
group than the ~ widdle size group (2t the 5% level).,
Differences Dhetween the siandard deviations of other groups

16

are not significant,

16, On the restircted population —- Lor holdings with posi-—

tive growth —— we ran the rcgression nalysis on eguations
(2) and (3), expressing curvilinear relationships between
size and praportionate growth, The eguations were fitted to
both the natural and log populations, for each of the 3 size
groups., Agnin, there was no impovement in cstimation of the

( 16 cont..)



