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(2) Sugar consumption and. disposable .incomes- were measured 
a) on an aggregate or total basis, and 
Ii) 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-l 
while Table III-3 contains aggregate and percapita estimates of 

sugar consumption. If per capita data are used, this involves 
an implicit assumption that population gro.wth in and of itself 
does not influence per capita sugar consumption, i.e., given 
the change in per capita sugar ccnsimption between any two years 
caused by per capita income, the retail price, and trend factors, a 
ten per cent rise in population results in exactly a ten per cent rise 
in total sugar consumption. Whoreas if aggreagate data are used that 
same ten per cent increase in population may give rise to loss than 
a ten per cent increase in consumption, depending on the magintude of 
the coefficient a^ of the time variable. The influence of population 
is included in the time variable. 
pppulation tended to increase more rapidly among the poorer segme'nts 
of the population per capita consumption might fall even after the 
effects of changes in per capita incomes,. price, and time have been 
considered. 

(3) Two assumpticns regarding the deflation of prices and income by 
the retail price index numbers were considered: 

a) Incomes were both deflated and non-deflated, and 
b) The retail price of sugar was both deflated and non-deflated. 

An increase in the gen^ral price level given constant money incomes 
and a constant retail price of sugar, will decrease real incomes One 
would expect a downward adjustmont in consumption due to the real income 
effect and a rise in consumption due to the price effect. Ueglecting 
to deflate incomes or the retail price assumes some sort of extreme 
money illusion, but because of cur lack of confidence in the retail price 
index numbers we feit th*t better fits might be obtained if price and 
income data were not deflated. In addition the use of sev^ral alternative 
measuresmight enable one to reduce the degree of aulticoltVfearity 
betwaen the indepen.lent variables. 

All of the above assumptions were tested and this entailed 
sixteen different regressions for each country. The fit of each 
regression was determined by the coefficient ofdeterminäticnand the 
effect of each variable on consumption was tested to determine wliether 
the effect was significantly diffeifat from zero. 

6. Because of the nature of the population data, the inclusion of a 
population variable as well as a time variable in the demand 
equation would be redundant- since the population data for all three 
countries is basod on a constant percentage rate of increase 
determined from the inter-censal rate of increase as determined from two 
censuses which were' hold in each country. Thus there is a perfect 
linear correlation between the natural logarithm of population and 
time". The coefficients of the time and population variableswould be 
indeterminale and the matrix of the normal equaticns would be 
i '.Singular, 
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. Although changes in sugar consumption "may "be relatively 
unaff'e-cted. by price and. income for .any given year, this is not to 
say that if income rises over a long period that consumption 
would be the same as if income did not rise over- the same period. 
Per capita (non-deflated) disposable incomes have risgn steadily 
over the period 1354-1963 for Kenya and over the period 135.4-62 for 
Tanganyika at respective average annual rates of 2.8 per cent and 
2.?'per ceit per annum. Per capita sugar consumption has risen at 
an average annual rate of 4.8 per cent for Kenya and 5.1 per cent 
for Tanganyika. On the o.ther hand per capita (non-deflated) 
disposable incomes have changed very little for Uganda over the 
period 1954-^3, and the average annual rate of /p&r capita sugar 
consumption has only been ' 1.7 per cent. The differonce in rates 
of increase of consumption for Kenya End Tanganyika may be due to the 
consistent rises in disposable incomes which are lacking in Uganda. 
These observations may be reconciled with our earlier 'conclusion» 
if we hypothesize that 

a) thero is a lagged reaction to income changes, i.e. 
an income change in year t has its.. effects o* conßlmption in years 
t +1, t+2. t+3, etc., or 

• ) any initial change in income is viewed as tcinporary and 
some basic consumption patterns are .not changed until the change in 
income had been maintained for sevoral years. 

The second of these hypQtheses seems reasonable in an Sast African 
context. Patterns of spending especially on food items' tend to be stfible, 
extra incomes initially go on the relative luxury goods mentioned 
above, but if the higher income patterns are maintained, then habits 
and lifo styl es regarding food consumption may change. The first 
of the hypcthesis above may be true if higher levels of 
income are associated with higher investment in transport and 
distribution facilities. As these improved fäcillties come into 
Operation, the increased availability to the consummer may stimulate 
consumption. 

Neith^r of these hypotheses could be- tested adequately with the "limited data availäble. Jffo attemjrted. some regression ^lth consumption 
depending, o,n incomes 01 the previous year._," but the fits ,were extremely 
poor and 'some of.the price and incpme elasticities were negative. 

D. Protections 

A protection based on a regression equation will not 
necessarily be as unreliable and have the aams biases to which the 
individual elasticity coefficients are subject. A lack of reliabilitty 
due to multi- cölinearity for example., is not nearly so important 
in making projections since although it might be difficult to 
separate cut the effects of each of two or three variables in an 
equation, the total effect is estimated much more ac*rately. A 
protection based on a regression with multicolinnearity present will 
be relatively accurate if the variables are expected tc move 
approxima.tely at the same relative rates in the future as has been 
the Case in the past. If the regression coefficients for price and 
income are under—es timate's behause increases and decreases in the 
estimates of prices and income exceed variations irf- the actual 
values of prices and Incomes, then that part of the Variation in 
consumption which should be attributed to income and price will 
äctually be'attributed partly to the time variable. If the time 
variable is included in the protection equation, these effects will 
be included to some extent in the profections. 

The Protections., however, will be subject to the same 
biases as- the regression coefficients. if there are errors in the 
independent variables. These biases may tend to cancel out among 
the different coefficients or they may rainforce each. other in 
making Protections. ß 
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For example, if price and income elasticities are boVh suT^ject to 
downward bias, then if income is expected to rise and price is expected 
to rise, the biases will tend to cancel each other out. Since the 
Protections below are based- on an assumption of rising incomes and a risixg 
retail price. of sugar. and since the income and price elasticity estimates 
are proba.bly biased downward if anything, the projections are probably 
not subject to any reinforcement of the biases '• ; of the 
individual regression coefficients . 

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

(1) Gross domestic product will increase at an annual rate of i.5 
per cent in terms of current prices. and, altornatively at 4«5 
per cent. 
(2) Population rates of growth per annum will be 

a) 2.5 per cent in Uganda 
b) 3. • P'3r cent in' Kenya, and 
c) 2.2. per cent in Tanganyika. 

(3) . The retail price indicies will rise at the rate of 1 per cent 
per annum in all three East African countries.' 
(4) Because of gradual increases in excise taxes, the retail price 
of sugar will rise at the rate of 2 per cent per annum in all three 
countries. 
(5) The sum-of expcrt duties, Import duties, and direct taxes (x) 
will rise along with GDP according to the following regression equations: 

(a) x = 17.§^4 + .8#4 GDP for Uganda, and , . 
(¥) x «-6.738 + .324 GDP for Kenya and Tanganyika, where all taxes and GDP are measured in £ millions. 

8. The rate of population growth assumed in the Kenya six-year develo-
pment plan (1964-7*) is 3.1 per cent, and that assumed in Tanganyika 
is 2.2. per cent. See Government of Kenya, op.cit., p.129 and The 
United Republic of Tanganyika and Zanzibar, op.cit., p.8. 
The rates above also compare with the intercensal rates of population 
growth of 2.5 per cent in Uganda (1548-59), 3.2. per cent in Kenya (1348-62) 
and 1.75 P 3 r cent in Tanganyika (1948-57) as estimated by J.G.C. Blacker, 
"Population Growth in East Africa, "Economic and Statistical Review, 
Uo.3. September, 1563? pp.vii-xii. 

5. A£,-5per cent rate of growth in gross domestic product witjr 
a 1 per cent rate of growth in prices "implies roughly a 5«5« P®^ cent 
rate of growth in real incomes. The Kenya plan (op. cit. , •p.12̂ '1 
envisions a rate of growth in real Output of 5*2. per cent and in the 
Tanganyika plan (cp.cit. p.8) a rate of growth of 6.7 per cent. 

IG.'; Regression equations were determined for the three East African 
countries using the data from Table III-l. The rate at which taxes 
have been growing relative to GDP has been considorably lower in the 
case of Tanganyika than in the-cases of Uganda and Kenya. Since the 
current Tanganyika plan envisions a much greater effort than that 
reflected in past ratos of growth, it was feit that taxes would have 
to grow at a much faster rate than previously. Hence we used the 
Kenya regression to project Tanganyika's revenues from direct taxes 
and import and export duties. 
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The results of the protection? using the above assumptions are 
shown in Table III-5 . The following criteria were used in selecting 
from Table,III-4 the regression equationsfor 'making the Protections: 

a) Goodness of fit. 
b) Amount of correlation. among independent variables and 
c) High income elasticities of demand. 

The reasons for using the first two criteria are obvious.'The third 
criterion was choosen because the assumptions on which the Protections 
were made imply that incomes will grow faster in the future than in 
the past, especially for Uganda.. Because we feel that high continuous 
ratjs of growth of income are likely to have some lagged effects on 
consumption, the income elasticity coefficient should be given some 
prominence despite its lack of significance in regressions based on 
recent data. •• * 

For Uganda, all the regressions for which income and consumption 
are measured cn a per capita basis were rejected for use in Protections 
both because of the poor fits and because of the very low income 
elasticities. For Uganda, then we chose the first of the two regressions 
for which measurement is on an aggregate "basis because^we feit the sligltly 
better fit outweighed the slight difference in the income coefficient 
:.and the degree of correlation among the independent variables. 

For Kenya, we chose the per capita equation giving the best fit, 
mainly because of the high income elasticity. The fit of the aggregate 
equations are slightly better but not much so. The other per capita 
equation has less correlation between income and time but the income 
elasticity is lower than that of the protection equation. 

9 . e? 
For flanganyika, the equation based on »per capita. consumption gnd 

income data was chosen. The per capita equation has a slightly higher 
income elasticity and slightly less correlation between income and time, 
and the fit is the same as the aggregate equation. 

The percentage rate of growth of total -sugar sconsumption according 
to the protection equation is determined according to the following 
formula if consumption and income are measured on an aggregate basis: 

. . . * Rate of growth of income variable 
• " ' : • • • • X ' 
Percentage rate of ' income- elasticity (a2) 
growth according to + « 
the protection R a t e o f growth of retail"price 
equation- " o f s u g a r 

* v-. X 
- price elasticity (a->) 

.* j 
+ 

Trend rate of growth (a^ x Itl) 

If consumption and income are measured on a per capita-basis then rate of 
population growth must be added to the right hand side of the above 
equation. 

The protection^ in Table III-5 are fairly soasitive to the. assumption s 
made concerning the future growth rate of GDP, there being a difference 
of 5 to 12 per cent in the 197^ Protections under the two different 
-assumptions. The percentage rate of growth of total sugar consumption 
for Uganda to be expected over the period 1963-197® is greater that the 
4.2. per cent rate of growth experienced over the period 1954-1963. The 
percentage rate of growth in total consumption for Tanganyika should bo 
roughtly about the same in the period 1962 -197* as the 6.9 per cent rate 
of growth over the period 1954-1962. On the other hand, the rate of 
growth for Kenya over the period 1963-197® will probably be somewhat 
less than the 7.9 per cent rate of growth experienced during the period 
1954-63 but a bit. 
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graater than the 6.1 per cent 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 he about 8.8 per cent for 196 3-71*, higher than the 5.8 
per cent rate for 1954-63- The year 1?63 was a relatively bad 
year, however, and a ccmparison of the periods 1954-1962 and 1962-1971 
results in respective growth rates of £.4- per cent and 7«9 per 
c e n t 1 . 

E* Conclusions 
The major factors affecting the growth of per capita sugar 

consumption are those which evidence themselves gradually over 
time rather than current incomes and the current 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 rathar than a very clear 
correlation between incomes in a given year and consumption in 
that year. Otner possible trend factors are (l) gradual improvement 
in communications and distribution facilities, (2) a change in the 
habit of using jaggery (gur) as a Substitute for sugar, and (3) 
changing income distribution favoring low income households which 
tend to have higher individual income elasticities. 

A major stimulus to high levels of sugar consumption is 
continucus availability. Where roads are 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 füll load or near füll load can be carried, if 
items 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 to bulkiness and perishability neither 
households nor traders will carry large inventories of these items 
to meet the continuous demand between shipments, but find it 
worthwhile to stock rather more easily stored commoddities. 
Furthsrmore, consU-nption 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 number and size of distribution Channels. 
Good communications and distribution facilities enable orders to 
be filled quickly if there are unexpected changes in demand or 
disruptions in the usual sources of supply. If there are long 
delays in filling such Orders, some consumption will not be 
postponed and will b e lost. Thus improvements in communications 
and distribution tend to increase the share of income spent on 
sugar and similar items even though per capita incomes may remain 
constant. 

If the income elasticities of sugar consumption for low 
income earners are higher than the income elasticities of high 
income earners, and if the low income earners increase their 
share of total income then per capita sugar consumption will rise 
even in the absence of an increase per capita incomes. There is 
some evidence that such a shift in income distribution has been 
taking place in East Africa during the period analysed. Between 
1954 and 1962, African per capita income in Kenya increased by about 
24 per cent while non-African per capita income increased by something 
lass, about 1J per cent. For the same period in Uganda non-
African per capita income decreased by aböut 23 per cent while 
African per capita income decreased by only one per cent. 
African incomes comprise about 51 P^r cent in Kenya and about 
77 per csnt in Uganda of total incomes (including subsistence). 

11. See B. '* Ghai,""£bme aspects of Income Distribution in East Africa", 
East African Institute of Social Rasaarch,Paper EDRP 52, Kampala, 
1?Ä4» 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 effect on the consumption 
of sugar"A reduction in price will have little effect on 
eliminating the pressure to find, export markets for sugar if 
production proceeds as planned. The East African countries, however, 
can expect a faster rate of growth of local consumption than in 
the past which will take up some of the projected excess production. 
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NOTES AFP SOUECES TO TABLE III-l 

A. Notes.: 

a. Monetary and Non-monetary Gross Domestic Product at Factor 
Ccst. 

b. Obtained by subtracting direct taxes, Import duties, and 
export duties from GDP. Since the fiscal year in all 
three East African countries runs 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. 

* Provisi«mal estimates. 

B * Sources; 
(1) Retail price indices fi-*m the Economic and Statis-

tical Review (Quarterly), Table G.2. 
(2) Retail sugar prices for 1963 supplied by the East 

African Common Services Organization, The Treasury. 
(3) Tanganyika estimates of Gross Domestic Product, 

export and Import 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, Econömi« Survey 
1964,Nairubi, 1964 pp.5 & 50. 

(5) Uganda estimates of Gross Domestic Product, export 
taxes, import dutxes and direct taxes for 1962 and 
1963 from Uganda Government, Back,freund t» the Budget, 
1964-65, Entebbe, 1964, pp. 1 & 40. 

(6) All other data for Uganda from Uganda Government, 
Statistical Abstract (Annual), Tables UB2, UM9, UN2, 
and U04. 

(7) All other data for Kenya from Government of Kenya, 
Statistical Abstract (Annual), Tables 12, 124(a), 
Iii(a), and 136. " 

(8) All other data for Tanganyika from Government of 
Tanganyika, Statistical Abstract (Annual), Tables 
C.2, P.l, P.17, Q.l, and R.2. 








