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(2) Syugar consumption and dis%osable.incomesfwere measured
a on an aggregate or total basis, and

» on a per capita basis by dividing the aggregate figures
by population estimates for each year .,

Aggregate and per capita incomes are both given in Table III-1
while Table ITT-3 contains aggregate and percapita estimztes of

sugar consumption. If par capita data are used, this invelves
an 1implicit assumption that population growth in and of itself
doss not influence per capita sugar coensumpticn, i.e., given
the change in per capita sugar consimption between any two years
caused by per capita inccme, the retail price, and trend facters, 2
ten per cent rise in population results in exactly = ten per cent rise
in total sugar consumption. Whereas if aggreagate data are used that
same ten per cent increase in populaticn may give risc to lcss than
a ten per cent increase in consumption, depending on the magintude of
the coefficient a4 of the time vagiable. The influence of population

is included in the time variable. .
pppulation tanded to increase more rapidly among the poorer segm:nts

of the populaticn pesr capita consumpticn might fall even after the
effects of changes in per capita incomes, price, and time have been
considered.

3) Two assumpticns regarding the deflation ¢f pricces and income by
the retail price index numbers were considered:

a) TInccmes ware both deflated and non-deflated, and
b) The rstail price of sugar was both deflated and non-deflated.

An incressz in the gonoral price lesvel given constant money incomes

and a ccnstant rotail price of sugar, will decreasce ri:al incomes /»One
would expect a downward adjustment in consumption due to the r:al income
effect and a rise in censumption dus to the price effect. Neglecting

to deflate incomss or the rotail price assumes some sort of extreme
money illusion, but because of .cur lack of confidence in the retail price
index numbers we felt th®*t better fits might be obtained if price and
income data were not deoflated., In addition the use of sev:ral altesrnative
measuresmight enable one to reduce the degree of mulfioolihbariﬁy
between the indepenlent vericbles.

All of the above assumptions were tested and this entailed
sixteen different regressions for cach country. The fit of =zach
regrassion was determined © by the cosfficlent ofdeterminzticmand the
effect of each variazble on consumption was tested to dztermine whether
the effect was significantly differemt from szero.

6. Because of the nature of the population data, the inclusion cf a
population variable as well as a time variable in the demand

zquation would be redundant since the population datz for all three
countries is basc¢d on a constant percentage rate of increase

determined from the inter-censzl rate of increasc as determined from two
censuses which were held in esach country. Thus there is a perfect
linear correlstion bztween the natural logarithm of popul=ation and
time. The coefficients of the time and population variablegwould be
indeterminate z2nd the matrix of the normal cquations would be

i "singutar,

/ and decrzase the relative price of sugar.









Althougk changes in sugar consumption ‘may be rslatively
unaffeeted by prics and income Lor.any given year, this is not to
say that if income rises over z long poricd that cornsumption
would be the same 2s if income did nct rise over: the same poriod.
Per capita (non—deflated) disposable incomes have risen steadily
over the period 1954-1963 for Kenya and cver theperiod 1954-62 for
Tanganyika at respective avsrage znnual rates of 2.8 per cent and
2.9 per cemt per annum. Por capita sugar conswymption has risen at
an average annual rate of 4.8 per cent for Kenya and 5.1 per cent
for Tanganyika. On th2 cther hand par capita (non—dcfldtvd)
dlsposable incemss hava changsd very little for Uganda over the
period 1954-63, and the average annual rate of Aer capita sugar
consumption has only %been ~ 1.7 per cent. The differconce in ratses
of increass of consumption for Kenya and Tenganyika may be due to the
consistsnt rises in disposable incomes which are lacking in Uganda.
These obssrvations may be reconciled with our earlier ‘conclusions
if we hypothassize that

a) there is a lagged reaction to income changes, i.se.
an incomg change in year t has its.effects om consumption in years
t +1, t+2. t+3, etc., or

n) any initial change in inccme is viewed as tcmporary and
some basic consumpticn patterns are not changed until the change in
incomz had bsen maintained for sevzoral years.

The sccond of these hypQtheses seems rceasonable in an Bast African
contaxt. Patterns of spending especially cn food items tend to be stgble,

extra incomes initially go on the relative luxury goods menticned

above, but if the kigker income patterns arce maintained, then habits

and 1ifz styles regarding food consumption may change. The first

of the hypcthesis above may be true if higler lsvels of

income cre associated with higher investment in transport and

distribution facilities. As these improved facilities come into

operation, the increased availability to the consummasr may stimulate

consumption,

Ncither of these hypotheses could be tested wdvquﬂto,l%f
the -limitsed data avzilable. de attempted some regrission yith vunsanptlon

depending on incomes oI the “rwv1ous year, but the fits ware extremely
poor and 'some of the price and income elasticities were negative.

D. Projections

& prcjection based on a regrassion cquation will not
necessarily be as unreliable and have the same biases to which the
individual elasticity coefficients are subject. A lack of reliabilitty
due to multi- colinearity for example, is not nearly so imporiant
in making prejectieons since although it might be difficult to
separate cut thes cffects of each of two or three variablzs in an
equation, th2 total effect is estimated much more acwrately. A
projsction based on a regression with multicolinnearity prescent will
be relatively accurate if the variables are exrected tc move
approximately at the same relative rates in the future as has been
the czse in the past. If the regression coefficients for price and
income are under—-cstimates bedause increases and decrenses in the
estimates of prices and income 2sxceed variations ir* the actual
values of prices and incomes, then that part of the variztion in
consumption which should be attributed to income and pricce will
actually be attributed partly to the time varizble. If the time
variable is included in the projection cquaticen, these effects will
be included to some extent in the prcjsctions.

The projections, Lowevesr, will be subject to the same
biases as' the regression coefficients if there ars srrors in the
independent variables, These biases may tsnd to czncel out ameng
the different ceefficients or they may reinforce each other in
making projections ' *
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For example, if price and income elasticities are boith suWwject to

downward bias, then 1f income is expected to rise and price is cxpected

to rise, the biases will tend to cancel sach other out. Since the
projections below are based on an assumption of rising incomes and a risiag
retail price of sugar. and since the income and price elasticity estimates
are probably biased downward if anything, the prOJectlons are probably

not subject tc any reinforcement of the biasss : i of the
individual regrzssicn coefficients .

In order tc make projections of the total consumption of sugar
for Kenya, Uganda, and Tanganyika, we made th: following assumptions:

(1) Gress domestic product will increase at an annual rats of 6.5
per cent in terms of currsnt prices. and, altornatively at 4.5
per caente.
(2) Population rates of growth per annum will be
a) 2.5 per cent in Uganda
b) 3.8 p2r cent in* Kenya, and
c) 2.2. pzr cant in Tanganyika,

(3) . The retall price indiciss will rise at the rate of 1 par cent
par annum in all thres East African countries.
(4) Because of gradual incrzases in exciss taxes, the retaill price

of sugar will rise a2t the rate of 2 per cent per annum in all three

countrics.

(5) The sum- of expcrt dutiss, import duties, and direct taxes (x)

will rise along with GDP according to the following regression equations:
(2) x = 17.064 + .804 GDP for Uganda, and .-

) x =—0.738 + 24 GDP for Kenya_and Tanganyika
wheare all(taxes and GB arb,mﬂpsurﬁd in %11110ns. gany ’

8. The rate of populzation growth assumed in the Kenya six~year dsvelo~-
pment plan (1964—70)'is 3.1 per cent, and that assumed in ° -~ Tanganyika

is 2.2. per cent. See Govornment of Kenya, op.cit., p.125 and The

United Republic of Tanganyika and Zanzibhar, op.citLL p.8.

The rates above alsc compare with the intercensal rates of population
growth of 2.5 per ceznt in Ugandz (1948 59), 3.2. p3r cent in Kenya (1948-6?)
and 1.75 psr cent in Tanganyika (1948-57) as estimated by J.G.C. Blackor,
"Population Growth in Bast Africa, "Economic and Statistical Reviaw,

No.3. Septembor, 1963, pv.vii—xii.

9. A ¢,5per cont rate of growth in gross domestic precduct with

a 1 per cent rate of growtk in prices "implies roughly 2 5.5. per cent
rate of growth in rcal inccmss. The Kenya plan (og.cit., D.12@)
envisions 2 rate of growth in rzal output of 5.2. pzr cent and in the
Tanganyika plan (cp.cit. p.8) a rate of growth of 6.7 per cent.

l&: Regression cquations were detzrmined for the three Tast African
countries using the data from Table III-1. The rzte at which taxes

have been growing relstiv: to GDP has been considerably lower in the
case of Tanganyika than in the .caszs of Uganda and Kenya. Since the
current Tanganyika plan envisions 2 much greatzsr effort than that
reflected in past rates cof growth, it was felt that taxes would have

to grow at a much faster rate than previcusly. Hence we ussd the

Kenya regr:ssion to project Tanganyika's revenues from direct taxes

and import and export duties.
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The results of the projections wusing the above assumptions are
skown in Table III-5. The following criteria were used in selecting
from Table,III-4 the regrzssion equationgfor making the projections:

a) Goodness of fit.

b) Amount of corrzlation. among independent variables and

c) High incom: =2lasticities of demand.

The reasons for using the first two criteria are obvious. Ths third
criterion was choosen because the assumpticns on which the projections
were mazde imply that incomes will grow faster in the future than in

the past, ospecially for Uganda.. Because we feel that high continuous
ratss of growth of income arce likely to have some lagged effscts on
consumption, the income elasticity coefficiesnt should be given some
prominsnce despite its lack of significance in regressions based on
recent data.

F

Por Uganda, all the regressions for which income and consumption
are m2asured on a per capita basis were rcjected for use in projesctions
both because of the poor fits and bescause of the very low income
elasticitiss. For Ugznda, then w: chose the first of the two regressions
for which measurement is on an aggregote dasis bocause’wse felt the slightly
better fit outweighed the slight difference in the income coefficient
-and the degree of correlation among the independent wvariables.,

For Kenya, we chose the per capita equation giving the best fit,
mainly becausc ¢f the high income clasticity. The fit of the aggregate
equations are slightly better btut not much so. The other per capita
equaticn has less correlation bstween income .and time but the income
clasticity is lower than that .of the projection egquation.

For ¢Tanganyika, the cquation based on.per capita. consumption and
inccome dats was chosen. “The par capita equation has a slightly higher
income elasticity and slightly 1less correlation between income and time,
and the fit is the samc as the aggregate equation,

The percentage ratc of growth of total sugar Sconsumption according

to th: projesction esguation is determined according to the following
formula if consumption and income are measured on an aggregate basis:

Rztc of growth of income variable

X
Percentage rate of © income- elasticity (az)
srowth according to + e .-
the prejection . . Rate c¢f growth of retail price
equatien- of sugar
L . w X

— price eclasticity (as)
o, |
Trend rate of growth'(a4 x 108)

If consumption and income are measurzsd on a per capitza basis then rate of
population growth must be added tc the right hand side of the above
equation.

The projections in Table III-5 are fairly seasitive to the assumptions
made concerning the future growth rate of GDP, therc being a difference
of 5 to 12 per cent in the 1979 preojections under the two different
assumptions. The percentage rate of growth of total sugar consumption
for Uganda tc be oxpected ovir the period 1963-1970 is greater that the
4.2, per cent rate of growth experienced ovzsr the period 1954-1963. The
percentage rate of growth in total consumption for Tanganyika should be
roughtly about the same in the period 1962 -1970 as the 6.9 per cent rate
of growth over the period 1954-1962. On the other hand, the rats of
growth for Kenya over the period 1963-197@ will probably be somewhat
less than the 7.9 psr cent rate of growth experienced during tre period
1954~-63 but a bit.
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greater than the 6.1 per cant growth rate of the period 1956-63. The
vears 1954-56 were ones of exceptional growth in sugar consumption.
For East Africa as a whole the growth rate of sugar consumption
should be about 8,8 per cent for 1963-Tv, higher than the 5.8

per cont rate for 1954~63. The year 1963 was a relatively bad

year, however, and a comparison of the periocds 1954-~1962 and 1962-1971
results in respective growth rates of €.4. per cont and 7.9 per

cent 1.

B. Conclusions

The major factors affecting the growth of psr capita sugar
consumption are thosc which evidence themselves gradually over
time rather than current incomes and the currsnt price of sugar.
Rising incomes probably do cause rises in consumption but the
effects seem to be dissipated over a number of years so that they
evidence themselves as a rising trend rathesr than a very clear
ccrrelation between incomes in a given year and consumption in
that year. Otner possible trend factors arec (1) radual improvement
in communications and distribution facilities, (2% a change in the
habit of using Jjaggery (gur) os a substitwte for sugar, and (3)
changing income distribution favoring low income houscholds which
tend to have higher individual income elasticities.

A major stimulus to high levels of sugar consumpticn is
continucus availability. Whare roads ars bad or non-existent and
where railroads are non-existent, shipments into an area tend to be
sporadic because trips by lorry or human porterage will only be
worthwhile if a full lcad or n2ar full load can be carried, if
itzms with a high value relative to weight can be carried at the
same time, or if weather conditions are favourable. B ecause
of storage difficulties due tc bulkiness and porishability neither
houssholds nor traders will carry large inventories of these itcms
to meet the continuous demand b2atween shipments, but find it
worthwhile to stock rather more ecasily stored commoddities.
Furtharmore, consUmption cannot be easily postponed as is the case
with more durable types of consumer items., Besides transport
communications, factors affecting the continuous availability of
sugar supplies are the state of development of other sorts of
communications and the numbsr and size of distribution channels.
Good communicaticns and distribution facilities enable ordsrs to
be filled guickly if there are unexpected changss in demand or
disruptions in the usual sources of supply. If there are long
delays in filling such orders, some coasumption will not be
postponad and will be lost. Thus improvemznts in communications
and distribution tend to increase the share of incomz spznt cn
sugar and similer items cven though psr capita incomes may remain
constant.

If the income elasticities of sugar cconsumpticn for low
income earners are higher than the income elasticities of high
income earners, and if the low incomc earners increass their
share of total income then per capita sugar consumption will rise
even in the absencc of an incrcease psr capita incomes, There is
some evidence that such 3 shift in income distribution has been
taking place in Bast Africa during the period analysed. Bstween
1954 and 1962, African per capita income in Kenya increased by about
24 per cent while non—-African psr capite income incrsasad by something
less, about 19 per cent. For the same period in Uganda non—
African psr capita income decrsased by abdut 23 par cent while
African per capita income decrzased by only cne per cent.

African incomes comprise about 51 per cent in Kenya and about
77 per c3nt in Uganda of total incomes (including subsistence),

11. See D. *#Ghai,"Some aspects of Income Iistribution in EBast Africa',
East African Institute of Social Resesarch,Paper EDRP 52, Kampzla,
1964, pp. 12 and 14,
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The main policy implication of our results is that a
price change is likely to have fairly little =sffect on the consumption
of sugar 4 reduction in price will have little effect on
eliminating the pr:ssurc tc find export markets for sugar if
production proceeds as planned. The Bast African countriss, however,
can expect a faster rate of growth of local consumption than in
the past which will +tzke up some of the projected excess production.
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NOTES AND SOURCES TO TABLE IITI-1

Netes.:
Monetary and Non-menetary Gross Domestic Prcduct at Factor
Ccst,
Obtained by subtracting direct taxes, import duties, and
export duties from GDP. Since the fiscal year in all
three East African countries rumns from June to June, it
was assumed that the amount collected during each of the
calendar years spanned by a fiscal year was one half of
that collected during the fiscal year,
Pravisienal estimeates.

Sources:

(1) Retail price indices frap the Economic and Statis-
tical Review (Quarterly), Table G.2.

(2) Retail sugar prices for 1963 supplied by the East
African Cemmon Services Organization, The Treasury.

(3) Tanganyika estimates of Gross Domestic Preduct,
export and impart duties and direct taxes for 1961
and 1962 from Government of Tanganyika. Budget
Survey 1963-1964, Dar-es-Salaam, 1963, pp.3 & 20,

(4) Kenya estimates of Gross Domestic Product, export
taxes, direct taxes, and import duties for 1962
and 1963 from Government of Kenya, Economie Survey
1964 ,Nairuvbi, 1964 pp.5 & 50.

(5> Uganda eatimeates of Gross Domestic Prouduert, expert
taxes, impert duties and direct taxes for 1962 and

1963 from Uganda Government, Background te the Budget,

1964-65, Entebbe, 1964, up. 1 & 40.

(6) All other data fer Uganda from Uganda Gevernment,
Statistical 4ibstract (4nnual), Tables UB2, UMS, UN2,
and UO".’f-

(7) All other data for Kenya from Gevernment of Kenya,
Statistical Abstract (4nnual), Tables 12, 124(a),
131(2), and 1386,

(8) 411 ether data fer Tanganyika from Government of
Tanganyika, Statistical ibstract (hnnual), Teables
c.2, P.1, P.17, .1, and R.2,













