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Introduction

This stﬁgy'attempté g; constructing an econometric model of
the Uganda ecopomv;v Thg"model, based on the period 195L4-1967
aims at ;hree related oBSectiVes. First, toianalyze the evolution
of the economy over the period and analyze the factors that have
contribuﬁed to the écqpomié éhanges that took.place in the economy.

S;condly, thé results of the econometric analysis of the eco-
nomy are used to construct a model for projecting the growth of
the economy during théG%STdé and finaliy check the internal con-

sistency of the planning targets embodied in the Second Five-Year

Plan, 1966-1971 as well as thé fifteen-year Perspective Plan of
. . . ) . o R -

© 1966-1981.

Increased partiéipa#idﬁ'of the public sector in the process
of economic development necessitates better quantitative informa-
tion on which to formulate development policies. In the past,
importaent eccnomic dgcisipns were taken on an ad hoc basis; as

development goals become more complex and comprehensive, Powever,

‘the demand for information on which to base policies will incresse,

This study is an effort at meeting the lacﬁnae in quentitative in-

formation for designing and analyzing economic policies.

Chapter ITis a review of Uganda's economic performance over

the period 1954-1967 and an attempt to highlight some of the

strategic factors that are likely to be crucial in the evolution

of the ecanomy over the next decade, In addition, Chapter II

4
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_and balance of payments is.reviewed briefly.

. relatively densely populated.

& -2-

discusses developments in the agricultural,‘industrial a.nd"fforeign
trade sector in some detéil. Stn“lctur\e of prices, ﬁerms of tra'.de

Chapter IIIoutlines tlie rea.soniﬁg behind vhat i; referred to
as magro-economic ‘model building; planning and projection problems
of (_:oﬁstfucting econometric} models for} developing countries are
discussed and the usefulness ‘oi-’ such models reviewed. The Chapter
revi‘ewé vsome empirieal work that has been undertaken in designing
and usir;; formx;.l statistical models of the Uganda econéw.

In Chapter IV the model is specified; it distinguishes six
producingj sectors, six external trade ca.tegorieé, and agéregate
inccme and consumption relationships. Chapter IIl draws heavily

from Chapters ITand ITiand may be viewed as an integration of the

-economic structure and theory into a formal statistical framework.

Fi'nally, Chapter V compares the actual working of the entire
model and attempts to assess its applicebility. In the process,
the model results will be compared with the plan targets and .
examine the consistency or otherwise of the plan target. N
Background

Uganda measures 91,060 square miles but a fifth of the area
consists bf open vater and svamps, mostly formed by the rift valley
system of Africa. The geography is ucharact\erized by considerable
regiona.l diversity; the Western reé%.on of ﬁhe country is hilly e.nd_

The Eastern region is dotted with

4
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volecanic mountains dominated at its extreméty towards Kenya by
Mount Elgon. The region bordering the great lakes in the. centre
and Southern parts of the country is moét fertilg and consequently
has the largest population.. V

Most of the country lies on a plateau whose .altitude of 4000
feet above the sea level results in an eZuitablé climate over most
ofjhe country with mean minimum temperature of 60°F and mean maxi-
mum temper:éure of 85°F. Excep{: in parts of the northeast, the
average annuel rainfall generally exceeds 30 inches although it
reaches 60 inches in the West. The.uneven incidence of rainfall,
while adequate for pla.nt'growth, is often dameging to crops. The
heavy rainfa-ll is concentra\ted i:n.two diatixict periods.f—. the first
- in April-May and the .second in September-October. In the north,
the twé deasons merge into one.

The 1969 census of population indicates a population approach-
:i.nlg 9 milli_on towards the end of the sixties., Much _of the popula~-
tion is; concentrated in the Egstern and Soufhern region of the )
country - the northeast bordering Kenya and Sudan beiﬁg the least

2 e

' populated. The country's population is diverse, with three main

ethnic groups of East African within its boundaries. '
The Bantu people‘are concentrated in the South and engaged
in sel_f-ejmplpyed settled agriculture with an evolved system of

administration and land tenure. The Niloti® and NilocHamitic

5

- people are concentrated in the No;'th and are hasica).ly“ﬁastOtal.

: - s’
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A considerable number of immigrants and refugees from other African
countries also reside in Ugaenda. Just over 1 per cent of the popu- |,
lation is estimated to be of non-African origin - a majority of

them being Asians, - -,

Ugenda was one of the last countries to be opened up by Arabs
"and Europeans. The British, under an Anglo-German agreement con-
cluded in 1890 obtained Uganda und; their sphere of influence.. '
Over the next 10 years, the British consolidated their influence
and the constitqtiona.l framevork oi‘ the country was- settled by
the Uganda Order-in~Council of 1902 and the entire area became
a British Protectorate. Self-government was achieved in 1561 and
full indepex;dence the following year,

As & result of striet control overAland gwnership by foreigners
siece the 1902 Order-ig-Council, most of the agriculture in peasant-
based ‘and relying or; tt:: crops, coffee and .cotton, for cash incomes
and subsistence production for self consumption.

Since 1923, Uganda ha.e been & member of a common market with
Kenya and Tarzania (then Tanganyika)., The common market, in addi-
tion to a common éurrency, ha.d_. arrangements for free ﬁovement of

factors of production. The development of a modern transportation

system has linked the member states into a close, rather hamogenous

]
i

market. The differences that emerged between the three countr:.es
régarding equitsble distribution of gains and benefits from the

common market have, been recognizegl and a.more formal arrangement

oy
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to meet some of the problems of unequal distribution 'qf benefits,
was instztuted in an East Afnean Treaty signed and‘ re.tified by -

the t‘hree governments in 1966,
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- Chapter IT 4
Uganda Econdmy During 195L-1967

The Uganda econcmy dur;’.né the period 195&-1967 ;fecoréled an
annual average- growth in total real output of 13.0 per éent per / .
annum, ’This rate 61’ output growth implies an average per ‘ca_pita |
inconme gr;:s;ith ra:tie of Just over 1.0 per cent per ,anﬁum.-l-/ 'I'hé
rate of total as well as per c;.pita output growth places Uggnda

- @b the bottom quartile of grmrth performance among developing
2/ ’

countries .~
The period is characterized by consigerable variation in '

pe' ce; the period of fast gro;-rfh‘in early fifties was fol-
lowed by relative stagnation between 19514-1962 and the flna.l
period, 1962—1967 , i8 charactenzed by & sustained recovery in
product_ion.

- During the l;.te- fif;ies savings and investment stagnated,
the latter partly due to vole.tlle expectations induced by pol:.- e
»t1ca1 erisis. Product:.on grev at ra.tes only ma.rginally hxgher

than popula.t:.on and export performa.nce vas belov that recorded

in earlier or-subsequent periods. ) -

14

<
/’.l'he 1969 Census of Population shows that the previously :

estimated growth of 2.5% has been a serious underestimate; re-

viged figures, available. in Background to the Budget, 1970-1971

«(Statistics Division,. Ministry of Planning and Econcomic Develop-

ment), show that population 5row'hh has been 3.0 per cent.

2/ Yearbook of National: Acccunts Sta.tlstics Volume i1, 1969,
publ:.ahea by ‘United Nations, 1970. .
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Following the disastrous crop -fa.ilures in 1961 due :to adverse
weather conditions, a major recovery set in when the gross domestic
‘ product in the monetary gector grew at an a.nnual average 'ra.f;e of
6.7 per cent ‘bett\:reen 1962 a.nd 196;{ ehd total output, incl‘uding
subsistence product:.on, grev at 6.4 per cent (see Table 1). Per ’
capita growth of 3 k per cent was higher than prenously recorded
resulting in an avex_'age per -cep:.ta growth in consumption of' 1.3
per cent per annum. - v

Secondary production, an important indicator. of expectations
in developing countries, grew af. T.4 per cent and output in the
service sector recorded even higher growth rates (se¢ Téble I).

The growth was ied by exports, which grev at fhe iﬁ:@ressive
rate of 8 3 per cent. It is characteristic of the Ugandan ‘eco-

nonw that per:.ods of high export growth is accompanied by in-
7 creased output, in the non-agn.'cultural sectors. The high level
of..d.emahdl)originating from higﬁu‘e\tport incomes in the agricultural
sect‘;cr is manifested in an expansion of output in the non-agricul-
tural sector and a rapid growth in wolume of imports. A parti-
. cu!éarly important source of export growth was the deme.nd for
Uga.nda. s non—tradltlona.l exports in the East African Common Market .
(EACM) countries of Kenya. and Tenzania; exports to EACM grew at an
average rate of 12 per cent, contributing partmlly to a reduc-
tion in the depéndence on traditional primary exports of coffee,

-

cotton and tea to the rest of the world. N
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Table I

Real growfh in output and related varisbles
in Uganda - 1954-1967 and 1962-1967.,

Annual percentage
change

1954-1967:1962-1967

Output and expenditure:

Gross domestic product, market prices ko 6.k
Per capita GDP . . 1.0 3.4
Per capita consumétion : ' » .8 1.3
Primary production . 4,0 5.1
Secondary prodﬁction 1.k T.h
Tertiary production ' 5.1 8.
Subéistence output ’ hlo h.s

External trade:

Imports : 3.5 9.9

Exports ‘ ' 6.2 8.3
Imports from Esst Africa | 11.7 13.5
Exports to East Africa T.2 1203
Imports from rest of.wofld ‘ 7 2.k 10.7
Exports to rest of world - . 5.6 - 8.2
- Prices:: S |
Consumer goéds ‘ 1.9° L6
Agricultural gébds ‘ . : ‘ 1.3 7.0
Imports 'f ‘ 1.3 ~.: 3.0
Exports o o -1.8 1.5

Source Based on Statistical Abstracts and Background to the Budget
various. issues, Mlnlstry of Planning and Economic Develop-
ment Entebbe. .
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‘Under the ‘pressure ‘of high demand, agricuitural prices rose
she.rp]y at a ra.te of T per cent, compared to the period 1954-1960 .
when they e.ctua.lly decllned. Consequently, overall price :mdex
inereased at 3.5 per cent per annum between 1962-1967, compared
to an average decline of 1.5 per cent during the fifti_g,a.

The emergence »of Uganda to indépendent statehood emied. fhe
political uncertainty of the years p‘rec':e'ding' 1962, The First
Five-year Plan, launched in 1061/62, brought about an incr(;_lna.sedd
efforts to mobilize resources‘ - both fc;reign and domestic, and
are reflected in an improved investment rate.

Important econcmic changes following indepen'de‘nc'e have ﬁot_
however, materially affected the standard of living of the popu-

lation; per capita income of $66 in 1967 indicates the ma.gnitude

- of poverty and underdevelopment of the country.

:accounting for 60 per cent of gross domestic output.~

II. Structure of production

While the rate of GDP change and per capita incomeg are im-
portant “a.nd useful indit_ca.tors of overall egonomic.performance and
sﬁgge of development, they do not fully reveal the structure cha-
racterizing production rela.tionships in the econ;aumr- These under-
larmg~ structural relat:.onsh:.ps are summar:.zed 1n Table II,  As i

medlately ev:.dent, primary production-dominates total product:.on
1/

-

J‘-/The ‘sector is defined to include mining since it embodies
meny of ‘the characteristics of the agricultural products.
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As ma.y be inferred from Té.ble II, the share of primary sector has
declined; éomewhat erratically, between 1954 and 1967. In 195k,
the sector accounted for 63 per cent of the output and by 1967
59.8 per cent. An examination of monetary output in the ﬁrimary
sector reveals on the other hénd, a slight increase of output
during the period from 34.2 per cent to 34.8 per cent.

The subsistence sector consumes all of its output and is
é_.lm‘ost entirely agricultural; this sector has declined in relative
importance over the period from 29 per cent to 25 per cent of GDP.‘
'_l'he secﬁor is considerably larger than secondary sector and almost

as large as output in the tertiary sector. The dominating influencg

- of the prin;,a.ry gector on the economy is not difficult to discern..

A marginal decline in its output often tends to outweigh a compen-
sating increase from the other sectors; the level of activity in
-this sector is rapidly manifested in the non-primary sectors.

The share of secondary sector in GDP is often regarded as a
measure of the degree of modernization of the economy; the sector
is generally regarded as the more dynamic characterized by high
productivity of resources and fast pace of output growth, partly
due to its low share in total output. As devei;:’pment process
gatheI;s ‘ﬁxozxxentunx‘, resources e.z;e transferred from the traditional
low productivity sectors tp & more modern sector. In Uga.n&a, such’

a trend is absent over the periad 1954-1967. The share of this
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Table "II

Structure of the economy, 1954~1967 at 1960 prices
(Percentage)

195k 1955 1956 1957 1958 1950 1960 1961 1962 1963 - 1964 1965 1966 1967

1. Primary (Incl.EJ : ' : . .
Mining) ‘ + 63.1  60.24 59.4 60.4 60.5 61.6 62.8 '61.6 63.1 62.3 62.3 60.4 59.6 59.8
2. ,Secondary’/ Pooliea 133 16 13.8 12.7 10.9 10,k 10,8 10.7 10.7 10.4 11.1 1.1 1.5
3. Tertiary®/ ;248 26.3 26.0 26,6 26.8 27.5 26.8 27.6 26.2 27.0 27,3 28.5 28.3 28.7
k, Total GDP, at : . . : :
Factor Cost :100.0 100.0 100.0 100.0 100,0 100,0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Subsistence as % : i ‘ ‘
of Total GDP : 28.9 27.6, 27.3 26.9 27.3 26.8 27.1 25.9 28.9 26.T 26.1 25.% 25.0 25.02
5. Coqsumg?ion/GDP ; o ) ‘
ratio™ 8.8 83.1 83.6 -83.7 81.6 82,9 82.5 8.5 845 95.8 B80.3 80.7 80.6 75.3
6. Investment/GDE : ' . ) ,
 ratio% P20.2 26,7 15.7 ©19.%  19.7 17.3 16.5 16,k 15.7 1k.6 16.8 21,5 17.5 21.6
' 7. Export/GDP ratiog/f 37.7 WLk 37.0 39,8 L4k.2 bhoo 42,8 L46.5° Ls.h 47,5 49,9 53.2 50.2 L8.5
af.

8. Import/GDP ratio~ : 32.3 41,1 32.0 32;9 33.0 2§.8 27.7 l 30.1 ~-30.2 26.8 31.2 38.4 35.5 30.6
H ) \ ’

' E/Includes agriculture, forestry, fishing, hunting and mining.

b/

~'Includes cotton ginning, coffee curing, and sugar manufacture as well as manufacturing, electricity and cons-
truction.

S

c . . .
—!Includes commerce, tourism, public and other services,

a/

Refers to share in monetary GDP at constant market prices.

Source: Based on Statistical Abstracts and Background to the Budget, various issues, Ministry of Planning andEconomic
) Development, Entebbe.

‘/ - <
Ny - -
g
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sector appearé to have declined between mid-fifties and mid-sixties
from an average of 13 per cent to 11 per cenmt. Such a trend is
particuiariy disappointing given its already low share. The pro-
cess experien-ced in Uganda is contrary to the development expe-
rience of a large numbér of countries, vho are consciouély attempt-
ing to modernize their structure of production.l/ It must be noteq,
hbwever, that in the sixties, ma.niifacturing production, under the
stimulus of an improved performancé of the agricu;.tural sectof
and higher invesfment rates, began to grov at over 8 per cent be-
Tertia.ry sector whose output consists of services, ihcreased
in relative irﬁportance from 2%.8 per cent to 28.7 per cent between
1954 and 1967. As income rise, the propor‘l;ion spent on services
is expected to grow; however, part of the increase in this sector
measures the effort undertaken by government to provide more social

services - particularly in the field of medical care and education.

" Moreover, the increased indépendence, would also acecount for some

of the increase in this sector.
Distribution of income from the production of goods and ser-
vices would provide an index of the changes in welfare and produc-

tion relationships in ‘the economy. In Uganda, a detailed analysis

” I3

——

y/ See Table IV, Worid Economic Survey, 1969-1970, United Nationms,
New York, 1971 (Sales No. E.71.II.C.l).
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of income distribution is not possible due to data limitations;
hovever, an effort was made to assess the relative importance of
wage versus non-wage income and it is found thet some important
changes, not reflected in the structure of production, have taken
place in the course of the period 1954-1967. It is widely observed
that in the process of economic development, & /relatijre dimunition
in the importance of earnings from self emplgr\megt is agcompa.nied
by an% inerease in %he proportion of income accruing in the form of
wages and salaries, In Ugamia, evidently, thq share of wage to
non-vage income has grmm‘from 32 per cent in 1954 to 49 per cent
by mid-sixties and 55 per cent in 1967. The share of non-African
income which inclgdés wages and salaries as well as profits and
property income has doubled over the period whereas the African
incomes (measured as agricultural and property incomes) have grown
by 46 per cent over the period. This trend in the relative con- 7
centration of income in the urban and modern sector has important
political and social implications., In an economic sense, however,
the increased concentration of income in the modern sector is
likely to have favourable impaet on future savings and investment
potential of the econm#y. The sector may be more amenable to pia.n—
ning and policy decisions and consequently mey be an important

source of modernizing impulses,
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III.l Performagce in the agricultural sectér: i9?h—1961 ’

Rates of growth of total and per caéiéa production in the
agriculturalrsector are the most iﬁportant indicators of per-
formance of the sector. During the perioq undef study, output’
grev at an average asnnual rate of 4.0 per cent per annum, -imply-
ing a per capita growth éf 1.0 per cent per annum. The share of
agricultural output, measured in 1§§6:§ggces at factor cost de~
clined by 4 percentage points from 62.3 per cent in 1954 to 58.2
per cent by 1967.

In Ugandg, over 90 per éent of the labour force is engaged
in agricultural production; productiviéy of the sector is there-
fore lower than in the;rest of the economy vhich employs less than
10 per cent of the population and producés about 30 per cent‘of
the total output. However, there is sohe évidence to suggest
that output per economically active population engaged in the
agricultural éector»is h%gﬁer than many countries in Africa with
& level of output per man of the order of $1.30 by 196T at 1960

i/

prices. Such an average conceals the differences between
estate farming (which is mainly controlled by foreigners) and

peasant farming; the former is estimated to hold about 1 per cent

==
l-/'.['he ayerage output per man in the East African sub-region

in 1965 at 1§gnnprices of $96 - see Co-operation for Economic De-
velopment of East Africa - United Nations (Sales No. E.T1.II.A.W).

LS
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of the total cultivated 1 é/and yet contributes to 5 per cemt of
total ouﬁbut. Some indeggj of yield per acre for a number of im=
portant crops weré calculated to determine the sources of produc~
tivity trends and it appears that for coffee and sugar producti-
vity, measured as yield per acre, grew at a rate of 3.8 and 5.8
" per ceﬁt per annum between 1954 anﬁ 1967. For cotton and tea pro-
duction, however, the growth in output came mainly from expanding
acresage -‘cotton produc;iqn shifted to the dryer norther plains of
the country and output of tea gimilarly grew by expansion of -
acreage in western and soﬁchefn Uganda., ,. ' .
. In future, scope for faster productivity growth cannot be

ruled out but available evidence suggésts that éxpansion of acreage
and other inpﬁts such as fertilizers, irrigation and better seeds
would be a more important source of output growth. Additionally,
diversification of output will be an important source of further
growth, |

The four crops cited iﬁ Table III are maJor.source of cash

incomes in Uganda;Atwo of them, coffee and cotton, constitute 80
per cent of Uganda's exporés on average, coffee being a somewhat
lgrger source of cash incomes thap cotton. The importance of tea
has increased dramatically in the sixties when the volume of pro-
duction grew by 120 per cent between 1961 and 1967 (See Tshle III).

Production of sugér hes also expanded at & rapid pace and has grown

at a rete of 8 per cent per annum between 1961 and 1967.

N -
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?able ITT
Production and value of main agricultural commodities
1961~1968
Coffee a/ Cottona7’ : Tea . Sugar
3 ¢ Volume : & o
Year : V@ﬁﬁgm Value : No. of Value ; Volune Value , Volume Value
1000 in $s | pales in $s : LS. in $s | Tons in $
© 000 " Million ‘ _ppp in¥s
1961 ; 117 32.8 181 17.0 11.2 5.4 96.0 12.18
1962 ; 156 k7.9 358 34,7 13.h 6.67 10h4.0 13.1
1963 : 169 60.5 319 ,  28.3 -13.h 6.4 122,0  15.2
1964 : 150 42,3 438 by 16.8 7.8 123.6 1k.5
1965 152 B2 ks Bh.5  18.4 7.1 115.7  13.k
1966 : 161 by, 2 hat 28.5 2k, 7 8.5 125.8 1h,3
1967 ; 129 36.7 345 24,6 24,8 11.% 135.2 15.2
Percentage;
change : b/ b/
67/61 : 20.6~ 11,5~ 90 Ly 121 109 ko 25

Source: Statistical Abstract, Statlstlcs Division, Ministry of Plannlng and
Economic Development various issues,

2-/Refers to the crop year which runs from lst October to 30th Septenber,

E/Refers to -an average between 1961-1962 and 1967-1968.

N
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As may be inferred from the teble, overall growth in volume
of production exhibit cénsiderable varietion between yeérs. Pro-~
duction of éoffee increased from 117,000 tons in 1961 to 169,000
tons by 1963 and fell to 129,000 tons by 1967, Corresponding to
the variastions in supply, value of output to growers also exhib%t‘
wide variations ranging from $60.5 million in 1963 to $36 millioﬁ
in 1967. "The factors which contribute to such fluctﬁations in
coffee supply is. posted price of coffee to the grovwers and weaﬁher;
Since coffee is a perenni;l c5bp, current output>is dé#ermined by
plantings at some poinﬁ in’the fast. The @ecisions to plant are
underteken in response to prices.and it is estimated that in res-

R N .

ponse to high prices prevail;ﬁg in early fifties, average output

: érew at a rate of 1k peréent‘pef annum during the.second half of
théafifties. An attemﬁ%fﬂas 5een made to derive a supply function
of coffee in terms of the above two variables -~ namely, price and
acreage planted, It is H}ﬁqtﬁesized that output of cpfféé (bCFF,
measured as production of robusta coffeeg:mig/million tons 'is de-
termined by current ﬁflce pt, and acreage of coffee, lagged by

five years, ACRt_5 as- follows.

0CFF = (p,, ACR, )

The regression fit of the sbove function is given below,
OCFF = - 105.1 + 1.83 P + 0-ho ACR, 7

5 0.835
(-2.16) (3.59) (t1.02) % .\

2,054

1.

The regression fit yields a high correlation coefficient of .83 and

the coefficient of the explanatory variables are of the correct sign -
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and sfatistically éignificant at 1 per centllevel (the values in
parentheses being the student 't' values). Also, the test for
serial correlation yield a value of 2,03, indicating absence of
any serisl correlation.

The regression coefficient with respect to price is of some
interest since it indicates considerable response on the part of
grovers to prices., It would seem that in the years when prices
are low, farmers simply refrain from harvesting and respond imme-
diastely in periods when prices are high. It is also observed that
elasticity of exports with respect to prices is greater than unity.l/

A similar effort to analyze the response of cotton producers
to price and exogenous factors such as weather failed to yield any

2/

satisfactory results.—

1/

='In an effort to determine the elasticity, a regression was
made between the value of Uganda's coffee exports to USA (CF, USA)
largest single market and the price of Uganda coffee in the N. Y.
market, PCFNY and the results are as follows:

log CF, US = -1.32 + 1.17 log PCF, NY R = .65
(5.10) W = 1.35

The results are statistically significant and the importance
of price as an explanatory variable is strongly brought out by
the equation. .

2/

~The results were:

0L

OCIN = - T8 W_; + .917 PCTNt + Th,030 R .20

(-1.211) 1 (1.5h40) DW - 2.54

_ Where OCTN = output of cotton, PCIN = price of cotton and Wy.y =
a weather index, measuring average rainfall, lagged one year. It
will be noted that the coefficient with respect to price is signi-
ficant at 10 percent level, however, the coefficient of overall de-
termination is low and remeins low when a number of alternative
specificatidns are attempted.
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It will be observed from Table II that during thg’period
1961-1967, there has been a considersble lag between production
and value of the output. In-cﬁse of each of the four crops, in-
comes have not kept pace with production, indicating that prices
have changed proportionately less than output - the 1owes§ gap
being in case of tea, for which output has grown 120 per cent and
value has increased 109 per cent between 1961 and 1967. The terms
of trade, so construed, have moved agaiﬁst the producers suggesting
a significant shift in incomes from agricultural to non-agricultural
(perticularly services) sectors. This trend ney have an adverse
effect on the growth of agricultﬁéal production in the future

since it has been observed that farmers are. responsive to prices,

-

likely affect marketable surpluses.,
Domestic resource endowment suggests considerable potential
for diversification of agricultural output and import substitution.
In recent years, considerable quantity of dairy products continue
to be imported from Kenya. Land resources in Uganda permit a
rapid growth of dairy and ranching industry and the Second Five-
Year Plan of Uganda recognizes the potential of a dairy industry
in Ugande not only for diversifying domestic output and providing
farmers and ranchers with additional sources of income but also
to substitute imports from Kenys which enjoys a compétitive in-

dustry.
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The Southern region of Uganda has a nucleus of a dairy in-
dustry and its growth has been rapid in the past few ;éars. How-
ever, expansion of output would necessitate considerable amount
of extension work since in the past development was constrained
by lack of high yield dairy cattle due tﬁ prevalence of tickbone
diseases. As the stock of high-yielding cattle expands, the de-
monstration effect on the farmers is likely to be considersble
Qnd would make extension work easier and more productive as methods
of animal husbandry begin to become widespread. Furthermore, as
areas in the'Northern and Western regions are cleared of tasetse
fly, the ranching potential of these fegiona would expand - at
present the.prevalence of tsetse flies being a major obstacle to
expansion of area~that is potentially idesl for large scale ranch-
ing.

Apart from diversifi;ation, the other important strategy for
expanding agricultural output has been the group farm and the
tractor-hire scheme., The rationale behind the strategy seems to»
be that costs of large scale modern farming are prohibitive and
consequently, if labour and land resources could be pooled in
communal type of farming, unit costs of providing needed extension
and other services would fall. Using mechanized services would be
expected to raise the productivity of labour at a critical time of
the year when, due to the seasonal nature of labour supply, bottle-

necke develop and would be alleviated by a switching to a capital

v
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intensive technique of farming.' The tractor-hire service although
dperated separately, is designed to meet the problem of éhortfalls
in 1é.pour supply at planting time, By 1967, the service had a

fleet of 900 tractors. ]

Evidénce on the succes;-of a relatively capital-intensive

method of production in a labour surplus economwl/ is not availsble,
although, from the decision of the Government in 1967 to review its
operation and suggest methods for increasing its efficiency and re-

duce losses suggest that the programmed has not been a success.

Marketing of agricultural output

In an economy where nearly a quarter of total output is not
marketed, problems of monetizing the subsistence sector pose per-
haps the most important objeétives in raising the marketed surplus
in the agricultural sector.

. The most monetized agricultural output - tea, cotton, and
coffee - is produced primerily for export markets although a small
domestic market for cotton has been developing during recent years,
In the post;war period, Lint éﬁd‘Coffee Marketing Boar&s were esta-
blished to menage cotton and coffee exports and to stabilize in-

comes accruing to growers. In periods of high overseas prices,

l/The 1963rcénsﬁstf agriculture reveals that a majority of

owner farmers reported they were not fully employed throughout
the year in farming., '
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the Board accumulated reserves which were subsequently used to
subsidize prices when significant differentials between domestic
and foreign prices emerged. The success of such a poficy %o sté—
-bilize iﬁcomes depend oh the~size of accumulated reserves; in the
event they are éxhaﬁsted, as haé happened in recent years, the
incomes could be stabilized only if additional incomes were trans-
ferred to the farmers through fiscal means, Suéh & possibility
appears remote and consequently, tye pést-war po;icy would need to
" be abandoned in favour of the second objective for which the Boards
were estaﬁ;ished - that is, seeking out and breaking into new tra-
ditional markets.
The iaék of marketing facilities such as storage, transporta-
“tion and regulating output’, has beeﬁ an important factor in limit-
ing the size of domestic market for many food dairy and livestock
products and the marketing functions in the future will have to
evolve into a different role. A number of marketing Boards have
been sgt up to provide this new type of service aimed at incieasing
the share of the.ﬁon;tary sector in tééal output, However, improved
marketing arrangements have tended to be viewed as a panacea in the
Second Plan; while the overall policy is'correct, the emphasis on
marketiné and insiituﬁionai arrangements may neglect the basic
_Iproblem of expanding and diversifying production,
Extension of farmersbcooperatives, which exists at the local

level for both cotton and coffee into new crops is likely to provide
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an increasingly important link between the farmers and the market.

!
The services such cooperatives would provide would range from prg-
viding credit, extension facilities and wider distribution channels,

IV. Industry during 1954-1967

The industrial sector in Uganda has been of minor signifigance
to the overall performence the economy during the period 1954-1967.
Its contribution to total outppt, measured by its share in total
value added has, on average, been 11 per cent,

During the period, the manufacturing sector has grown at an
average annual rate of growth of 6.0 per cent per annum so that the
share of manufacturing in total as well-as industrial output has
grown over the period. During the latter part of the period, ﬁhere
has been a sharp growth in the output of the sector - with an average
annual growth rate of just 10 per cent per annum. Such a high growth
rate could be explained in terms of the low st;ge of initial develop-
mént of the sector in the economy which ensbles a-faster output re-
latively easier to realize. The growth has undoubtedly been aided
by an average nominal tariff rate of 30 per cent which reaches 100
per cent in case of low-cost textiles and over 65 per cent for luxury
goods. There has, however, been no systematic effort to determine
the cost and benefits to the economy of discriminatory tariff rates;
in the absence of & well-coordinated tariff policy, it is difficult
to analyze the impact of the tariff structure on loeal production.

The distance of over 500 miles from the main trade entre port confers
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a high degree of natural protection so that effective tariff rates
would Be expected to deviate from the nominal rate.
The main instrument of industrialization in Uganda has been
. the existence of a para statal sector which account for over half
of the output in the industrial sector. Value added in the manu-
Tacturing has increased from 3 times that in agricultural proces-
sing in 196k to over 4 times by 1967 (see Table IV). Processing
of agricultural commodities is characterized by simple techniques
of production whereby the agricultural produce is refined into a
first stage of processing for expor£ abroad. The importance of
the manufacturing sector in both absolute and relatively terms_is
seen to be increasing in the industrial sector, Prospects for in-
creasing the share of value added in gross output for the proces-
sing output are extremely limited due to the nature of demand for

Table IV

Gross_output and value added by industry: 1963-1967

: 1964 1965 1966 1967

oot 5ﬁ§g—:‘;e $G. 0. ZV.A GO, BV.A GO, FV.A
Processing of : 1

: 5643 20.5 k5,1 16,1 43,5 1k,2 Lo,6 15.0
Menufacturing  : 46.0 66.1 51.2 70.5 52,6 70,8 53,0 67.8
Flectricity : 3.5. 13.2 3.5 12.9 3.8 1h5 kO 16.7
Quarrying .2 0.1 .2 .5 .2 b .3 b

:100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Source: Based on Statistical Abstracts and Background to the Budget, various 1Bsues,

‘g;nlstry of Plannlng and Economic Development, Entebbe.

1

t
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.coffee, cotton and tea in overseas markets. Processing of these
imports for final consumption is undertaken at the source of demana
and for a country. With a very small share in total world supply,
it woﬁld.be very difficult to increase the share of processing.
Higher domestic demand would enhance the share of local value.added
although this seems alsoc a dlstant prospect given the size of the
domestic market.

éhe evolution of Uganda's industrial structure will depend
largely on the success of the trade arrangement between her, Kenya
and Tanzania, The size of the domestic market, measured in terms

of per capita income, and population cannot justify an industrial

strategy based on domestic demand. Industrialization“will have to
be specimlized, and based on comparative cost. Some evidence of
Ugenda's exports of manufacturesv(almost entirely to Kenya) indi-
cates that even with a low initial base, exports in 1967 retain
the level they realized in 1960, Admittedly, they grow by over
50 per cent between 1961 and 196k but declined to the level of
1960 by 1967. This kind of instability in non-traditional exports
is cause of concern and unless an external market are developed,
the industrial growth will stagnate once the initial phase of
import substitution is completed,

An important measure of performance of the manufacturing

sector is its success in sbsorbing the rapidly growing population
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of working age. In an economy where there are few incentives to
remain in the rural occupations, given their low productivity and
limited employment potgntialgAPhe manufacturing sector is often
vieved as a means of absorbing the growihg vork force éonverging

to the urban areas in search of greater opportunities, While em-
ployment data are not very reliable, it emerges from an examination
of available sources that in the manufacturing sector, employment
grev at an average rate of 1.2 per cent per annum between 1954 and
196T; the low rate of employmént growth suggests that the increases
in output which took place in the séctor, at an annual average rate
:pf 8.0 per cent was realized mainly through increases in producti-
vity of the labour force engaged in manufacturing industry. During
the sixties, however, lsbour appear to have grown employment at an
average of over 4.0 per cent per annum, c;nsiderably faster than
during the fifties. The bulk of the employment inerease would
éppear to have taken place in sectors other than manufacturing.

V. Foreign trade: 1954-1967

Apart from agriculture, the most important factor dominating
the economic scene is the large gxternal trade sector. The share
of this sector in total GDP averages 50 per cent during the';eriod
1954-1967 ranging from 60,0 per cent in 1954 to 50 per cent by 1967.
Through the period, a favourable balance on commodity trade has

developed in Uganda - increasing from $13.5 million in 195k to

$78.2 million by 1967.
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. Qs
Exports at fixed 1960 prices have grown at an average rate
of 6.2 rer cent per annum; the composition of exports; however,
has gradually shifted from cotton to coffee and with it, the des-
tination of the exports, Cotton, whiéh formed half of the exports
in 1954 has q§c1}ned in importance and now constitutes 23 per cent
of the total exports, coﬁparéd-ﬁo 45 per cent in the early fifties.
Coffee exports on the other hend, have grown in importance and cons-
titute the large;t single foreign exchange earner for Uganda. The
‘sgare of coffee hag increased from 40 per cent of total exports in
1954/1955 to 53 per cent by 1966/1967.
The level of exports itself has been subject to considerable
fluetuatlons, for example, it ranges from $113 mllllon in 1956 to
cLanuions
‘$105 million by 1960 rising to $180 million by 1970. The instabi-
vllty is typlcal of a country relying 80 per cent for its export
recelpts on two crops - cotton and coffee. The two crops, parti-
cularly cotton, one subject to vagaries both of prices and weather,
80 that small changes in suppl&'bring about considerable fluctua-
tions in income; moreover, Ugenda'’s share in the wvorld's supply Bf
these commbditie; is.so small that she is a price taker and the
incomes are continuously subjected to exogenous influences,
) More recently, an effoit has been started to diversify the

structure of the exports and this has met with some success; for

éxample, the share of tea in total exports has increased from 3.4
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per cent to 5.4 per cent between 1960 and 1967. Copper, the third
largest earner of exchange, is.a new export commodity, having been
‘exported only since 1956. Both copper and tea are primary commo-~
dities and subject to vagaries of the external markets; production
of copper is marginal and likely to grow only if prices continue

to rise in world markets. The dependence on cotton and coffee will,
in allllikelihood, continue for sometime to come,

The changing commodity composition of exports is also reflected
in their destination. Tﬂe sterling area was the lafgest.single des~
tination of Uganda's exports in 195k; since then, its importance
has declined considerably during the period with only 38 per cent
in éarly to mid-fifties. The importance of trade with the dollar
area has grown wery rapidly over the period from 9 per cent ‘in 1954
to 25 per cent of total exports by 1967. Also, trade with Socialist
countries of Eastern Europe and Peoples Republic of China, among
others, has grown very rapidly. Indeed, trade with areas other
than sterling and European countries has grown from a more S per
cent in 1954 to 23 per cent by 1967. A salient featur?,of the
period has been the impressive value of export growth to the EACM
countries, The growth has made EACM the fastest growing market
for Uganda's exports, growing steadily from 11.2 per cent in 195k
to 16.3 per cent by 1967.

While the commodity composition of Uganda's exports has not

altered to any significant extent, the destination of the exports
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has undergone very significant changes. This diversification of
markets must be viewed as g welcome developmentrgnd if it is a
¥second best' diversification, it is an improvemen£ from a situa-
tion where over half of the export receipts originated from ster-
ling area, primarily the United Kingdom and India.‘

The impact of export instability has been widely commented
upon; since exports form, on average, 50 per cent of monetary GDP,
its instability hes en immediate impact on the rest of the economy.
The share by itself does not indicate anything except the 'openness'
of the economy. Its importance lies, however, in the fact that it
also influences business expectations, public expenditures and level
of investment activities. A decline in exports brings sbout a con-
traction in domestic real income, If the decline in exports is due
to a fall in the volume of exports at given prices, the decline is
reflecte%fequally in both the GDP at fixed prices and real domestic
incomes.» If, however, the export shortfall is due to a fall in
prices, only the volume of domestic income is affected. The inci-
dence of the fall would be shared in varying proportion between
the government and private sector. The next roundﬁpf an export
shortfall will be reflected in a reduction in private consumption
and savings and public revenue also fall due to a decline in taxable
income and taxable commodity exports.

Due to the structure of Uganda's exports, the fall in receipts

affect consumption proportionately more than savings - the latter
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are derived primarily from the pr1vate and government sector.

The initial fall in 1ncome Vlll generate further contraction
of income and expenditures through the familiar "multiplier" pro-
cess - bringing about a final reduction in incomes considersbly
greater than the initial shortfall in income thet brought it about.,
The impact of exports (X) on domestic production (GDP) in the mone-~
tary sector has been tested in a regression equation. Experts were
lagged one year to teke account of the dynamics of income adjustment
and the following relationship, statistically significant, was ob-
served.;/

.813
1.670

GDP, = 188.60 + 2.33 X B
~ (8.30) R v

The 't' value of the coefficient in parenthesis is significant at

1 per cent level and the coefficient of overall determination "ex-
plains" 83 per cent of GDP variation in the monetary sector.

Import structure

Uganda depends on imports for a wide range of goods to meet
domestic demand; between 1954 and 1967, they have grown an average
annual rate of 3.5 per cent per annum, but accelerating sharply in
the 1962-1967 period when they grew at almost 10 per cent per annum.

The high growth in the latter half of the period can be attributed

1/

—-Thls equation is based on current pr1ces whereas, for the
projection model, it is based on fixed prices.
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Table V

Structure of Uganda's imporfs- 1954-1967
{In percentages)

1954 1958 1960 1962 1967

MCAP/M : 14.9 16,2 13.5 15.2 25.3
MCONS/M ; b2y 32.4 3k.9 348 24,2
MEA/M : 11.1 19.6 21.1 25,0 27.8
MPROD/M : 28,0 31.8 30.0 25,4 22,5
M/GDP . 28.9 29.0 27.7 27.1 28.3
MEA/GDP ; 3.2 5.6 5.8 6.8 7.9
MROW/GDP : 25.7 23.4 21.9 20.3 20.h

Source: Uganda Statistical Abstract and the Background to the Budget,
Ministry of Planning end Economic Development, Entebbe,
Uganda, various issues.
TN = +total imports

MCAP

capital imports

MCONS

consumer imports
MEA = imports from EACM
MPROD = imports of production -foods

MROW

Lt}

imports from non-~EACM countries



to an increase in domestic income -and the exigencies of the de-
velopment effort initiasted since the early sixties. Thg export
grew at a somevhat lower rate - the first time during thelperiod
under examination-; 8o that the balance of commodity trade began
to decrease, although pvera.ll_ continuing- to be fe.vouraﬁle.

The abové table reveal a distinct pattefn in commodity com;-
position of ﬁganda.'s importé. As may be inferred from the 1;ab1e,
the import. coefficient oﬁ the average propensity to import has
remained fairly stable at an average of 28 pez; cent of GDP.

The stability of the 'a.v'era.ge coefficient conceals, however,
important changes in import structure that have té.ken place,
Firét, the importance of capital good imports, particularly be-
tween 1960 and 196T has increased sha.t;ply and now constitute the
second largest single import category. The increase in the share
of capital imports has been accompanied by a major decline in the
consumer goods category whose share declines from 42 per cent to
24 per cent of total imports.

The largest change, however, is reflected.in the import shares
from East Africa - whose share has more than doubled during the
period, While part of the increase may be accounted for the fact
that goods in transit from abroad may get counted as EACM imports,
this is not an important source of error. The largest increase in

the East African imports took place during the fifties,
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The relative decline in depegdence of consumer goods from non-
EACM members is reflected in the proportional increase in imports
from Kenya which has emerged as an important supplier of the type
of non-luxury goods in demend in Uganda., The decline in import co-
efficients of consumer goods has been primarily due to import subs-
titution in an EACM context rather than due to import substitution
originating from Uganda.

The decline in share of producer inputs has been due to an
increased domestic supply from the local construction industry.

During the period, the EACM has begun to increase its share
in Uganda's imports at the expense of the rest of the world. The
share of the former in GDP has more than doubled over the period.
The EACM is likely to increase its share in the fature, although
probably at a lower rate,

“VII. Planning in Uganda

T

There has been a history of planning in Ugandﬁ dating back to
1946 when a Uganda Development Plan was formulated. This was fol-
lowed by a number of other plans consisting essentially of desir-
able targets of Central expenditure on public projects, thought
to be of importance.

The first Five-Year Plan, initiated in 1961, was an important
departure from the previous 'flans' insofar it embodies as analysis
of the €conomic prospects and sets certain targets in a loose frame-

work of macro-economic aggregates. On the basis of the targets, a
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number of policies necessary for implementing them were rendered
explicit. The first five-year plan, based on a very detailed
survey of the economy undertaken by & World Bank Mission in
1960,;/ represented the first systematic attempt to assess the
economy's growth prospects and set the planning targets accordingly.
The plan was essentially a detailed profile of the public sector
activities to be undertaken during the period 1961/62 - 1965/66.
The plan aimed at an overall growth rate of 4 per cent in real
terms; this target was reslized although an upward revision of

the targets mid-way through the plan was seen to be less realistic
and the original targets were substantially meﬁ.

The First Plan's performance would have excee#éd the set
target rates but for a serious slump in agricultural supply caused
by adverse weather. Cotton output was particularly affected during
1961/62 season although a mejor recovery followed through to 1965,
vhen both investment and output picked up after 1962,

A considerably improved use of planning techniques and methods
is reflected in the Second Five-Year Plan started in 1966g/ and to
be completed by 1971. This Plan embodied considerably more detailed

sectoral output targets, and a detailed analysis of the growth

l-/Repor‘ls of the World Bank Mission to Uganda, 1959 (John Hop-

kins University Press, Baltimore, 1960).
2/ vork: tor Progress', Uganda's Second Five-Year Plan, 1966-
1971, Ministry of Planning and Econcmic Development, Entebbe.
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prospects of the economy over not only the first five years of the
Plan, but up to 1981. The need for a perspective plan vas rightly
recognized; structural transformation in an economy at the stage
of development of Uganda is difficult to bring ebout in a short
period and consequently the process of bringing about a desirable
transformation of the economy has to be cast in the context ofya
long range plan.

The second Plan was also more comprehensive; the plan incor-
porated the private sector in the aggregative framework of targets
to be realized. The plan was based on a model of 10 sectors of
the economy projected over a 15 yeér period. - Once tﬁe de;ird£le
rate of GDP grdwth yere get, the targets’ueie distributed by sec-
tors, These target;iaiso émbodied investment outlays to be under-
, taken between 1966 and 1971, and disaggregated between public,
privatetﬁnd para statal sectors. A tentative phasing of investment
was worked out so that the outlays would be relatively greater
(over a third would be spent in the final two years, compared with
less than a quarter in the first two).

The most crucial target - that of growth in the monetary sec-
tor - is considerably higher than that realized during the preced-
ing 10 years. The plan called for a real growth in the monetary
gector of T.2 per cent per annum and is 3 percentage points higher

than that vhich materialized during the period 1954-1964. The

target growth of the plan was also considerably higher than that



-36-

realized by countgies%at a comparable}stage of growthvover a sus-
taine& period. Achievémept of the targéts depended on the attain-
ment of the growth rates iﬂ ﬁﬁe'agricultural sector; growth in this
sector, however, is pfedicated upon domestic gupplybconditions
which are subject to the vagaries of weather and overseas prigeg.

An explicit assumption of the plan was that such adverse\faé-
tors may be mitigated by a high rate of growth in the non-agricul-
tural sector - of the order of 8.3 per cent - to realize the over-
all target growth rate of 7.2 per cent. Even higher growth rates
in the manufacturing and consfruction sector are implied by the
above target growth. Availabie evidence indicates that for the
period 1966-1967, the target for the non-agricultural sector was
ambitious - the average érowtﬁ between 1965 and 1967 being 6 per
cént in the mqnetary sector at 1960 prices.

. The investment ratio and the projected growth imply an in-~
cfemental capital oﬁtput ratio of 2.7, a level considerably below
that realized in the past of 3.3. The assumption of a decline in
the ratio due to higher productivity gains and capacity utiliza-
tion was optimistic; little attention appeared to have been given
to gestation of investment and the lags involved in implementing
" - development pfojécts.- Since an important share of capital forma-
tion was devoted to infraétructure, the expectation of an overall
decling in fhe ratio appears to be misplaced. It must be pointed

: oht,_hcwevér, that during the period 1960-196T, the ratio increases
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Table VI
Plan targets and perspective structure of Uganda economy,
1966-1981
: Capital
Sector :Rate of GDP formation Perspective structyre
: growth targets of the economygyr
: 1966-1971  1966-19T1 '
: (Mln. $s) 1966 1971 1981
Agriculture 5.1 58.8 37.8 34.3 27.2
Cotton, coffee and sugar
processing 5.6 22.4 4,2 3.9 3.2
Forestry, fishing and f
hunting T 6.0 2.8 1.6 1.5 - 1.3
Mining and quarrying 6.6 8.4 2.8 2.8 2.5
Manufacture of food © 10.8 16.8 2,0 2.4 3.2
Misc. manufacturing’ F 12,6 86.8 5.7 7.3 11.6
Electricity 9.8 6.} 1.9 2.1 2.6
Construction M 22.4 2.8 3.4 4.3
Commerce 1.0 39.2 19.7 19.5 19.5
Transport and communica- f
tions : 8-5 112,0 3-5 3.7 hoo
Government administration .  -8.2) 1.5 1.5 1.4
A : ) ~
Local government 7.0) 1k0,0 1.5 1.5 1.hk
)
Miscellaneous services . 9.3) 10.3 11.h 12,2
Rent R 70.0 2.8 2.9 2.9
Total 7.2 6hk.0 100.0 100.0 100.0

.
.

Source: Work for Progress, op. cit.

al

. Note: Target values are in

Sector only.

Refers to percentage

share in total GDP,

196k constant prices and refer to the Monetary
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slightly from 2,45 in 1966 to 2.97 by 1971. A more realistic
assessment of regources availability, based on historical eapital
output ratio would have indicated a growth rate somewhat less than
6“per cent in-the monetary sector, implying an overall grovth rate
of less than 5 per cent. In Chapter III, some estimates of the
capital output coefficient are provided under alternative agsumps-
tions of savings and investment.

The plan appeared to have no systematic manpower assess;nent
over the period; lack of skilled manpower have been an important
boitlengck in meeting the target growth of over 8 per cemt in the **
non-agricultural sector., Secondly, the financing of the plan was
based on an inflow of foreign capital of the order of 30 per cent

of total capital formation. While this ratio is not as high as
has been realized in some developing countries, it would be dif-
ficult to realize given the problems of utilizing capital due to
an absorptive capacity that is fairly inelastic. Estimates of
local financing also appear to have overestimated the contribution
of the private sector which is expected to contributed over 37 per
. cent of total capital formation,

VIII. Price changes during 1954-1967

Price changes indicate indirectly the state of balance be-
tween supply of goods and services and demand for them. In an
economy such as Uganda, price movements supplement information on

production and supply but it needs to be interpreted with caution



-39-

for two reasons, First, production is dominated gy agricultural
sector so that overall GDP deflator is heavily weighted by vicis-
gétudés of production in that sector. Secondly, imports form an
iﬁpértant share of total supply of goods so that domestic prices

at a reteil level are closely influenced by import prices and fiscal
structure. An examination of GDP, consumer and import prices reveal
a rather close b{end movement,

It is observed that, subject to minor variations, the GDP im-
plicit price deflator has grown only moderately at 1.2 per cent per
annum over the period. This is reflected in similar modest incresse
in consumer and import price indices. Inflationary pressures have
not existed although during the latter part of the period, under
the stimulus of increased government expenditure and overall growth,
consumer prices began to grow at 4.0 per cent compared to an average
decline of .6 per cent during the period 1954-1960. Similarly, GDP
price deflator grew at 3.4 per cent between 1960-1967 compared to
a trend rate of decline of 1.5 per cent between 1954-1960, Agri-
cultural prices, it was noted earlier, also grew sharply during
the sixties, directly influencing some of the retail prices.

Exports prices, following the Korean war reached a high pla-
teau during the early fifties but have, with some except%ons,
been declining moderately. Terms of t{ade - messured as the
ratio of export price index to import price index - has remained
generally favourable over the'period indicating that change in

export price has been greater than in the import prices.
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~ Table VI summarized the trends in terms of commodity prices
between 1960 and 1967, with 1960 = 100. A separate breakdown
between EACM and rest of the world trade is available only since
1960, It is observed that with a f‘efér\exceptions, the terms of
trade have remained favourable to Ugax:éz - particularly, non-
EACM trade. It must be expected that in future, with the ad-
Justments taking place in the international system of parities,
unit price of goods from abroad will rise; a;nd export prices,
which Qere exceptionally favoursble through much of the sixties
will, not remain at the ‘relatively high level experienced in the
recent past, Adverse terms 6f trade will necessitate even

greater pressures to diversify the structure of production in

the future,
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Table VII

External trade indices, 1960~1967

s External trade : East African Trade

Year Import Export Terms of : Import Export Terms of
price price trade i _price : price trade
1960 100 100 100 100 100 100
1961 93 102 10k 101 ) 103 103
1962 98 100 107 102 103 100
1963 109 106 98 103 102 99
1964 ; 106 122 116 105 103 98
1965 ; 111 119 108 109 109 iOO
1966 E 11k 118 104 112 109 98
1967 109 115 106 108 10k 96
Bource: Based on Statistical Abstracts and Background to the Budget,

various issues, Ministry of Planning and Economic Develop-
ment, Entebbe,

/

/
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Chgpter 1Y

Theoretical Background

Since the objective of this study is to develop a model for
planning projecting future economic development of Uganda, the-
theoretical end empirical framework of the model msy be expressed
to indicate, first, the method with which various planning on
policy objectives may be made explicit.- To do this, simple mathe-
matical models will be developed and their usefulness and limita-
tions as planning devices examined. ’Secondly, a number of stochasg-
tic methods will be examined to see how the theoretical structure
may be integrated with the empirical structure.

The construction and application of a model (by a model, we
mean a set of equations in & number of varisbles obtained as
postulates from economic theory) is justified on the grounds that
economic relationships are complex and characterized by lags,
numerous and continuous feedbacks, and interactions so that to
trace the impact of a given policy on the rest of the economic
structure necessitates a simultaneous examination of the economic
system. Policy and development goals have to be consistent and
be made explicit in the model so that all the ramifications of a
policy can be traced in a logical fashion. This necessitates
formulating planning and policy objectives in an operational

context, They are operational in the sense that they can be
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verified by available information, their intgrnal consistency and
fgagibility is made explicit. Thirdly, on the basis of previously
defined preferences, an "optimal" goal is selected where it is
possible to conceive of a multiplicity of solutions.l/
The implications of a policy choice can be traced yith refe-
rence to one of the most important development objectives - that
of maximizing employment growth. The planners, let us postulate,
wish to maximize employment (E) per unmit of output (Y). The employ-
ment coefficient - that is, the elastici;y of employment with res-
pect to output growth, is defined as Ry/Re’ vhere Ry = output
growth and Re = employment growth. A given employment target,
let us say y' per cent per annum, would require an output growth
(Ry) of Ry/Ré x y' per cent per annum, It follows that in setting
an employment target, the planners have also to fulfill an output
target., The one-way causation, however, may be misleading since

—
all the implications of the target are not made explicit, If we

go back to our equation, it will be seen that since

R .
Ry = ﬁég > it would follow that
e
%y _ v | aw
R Y E
e
" and further R
y - AY E
R - AE Y
e
;/See 8. Chakvavarty in The Logic of Investment Planning,

North-Holland Publishing Company, Amsterdam, 1959, Chapter 1.



e ' -

- It Vlll be observed that the employment coefflclent varles directly
with 1ncremental output per men ( ) and (E/M); the latter may be
construed as labour intensity of production. Labour absorption,
at a given level of elasticity will depend on the rate of growtﬂ
of output. However, if Ry rises due to growtﬁ in labour produc—

’&zirifz‘£§%)4,¢véﬁ/;;eater output growth than in the past would be

\\v called éor. This means that savings ratio would have to rise énd
at given domestic savings rates, greater 1nflow of foreign capltal
would be required, If, in addition, the marglnal capital output
ratio rises, as is likely due to urbanization aqg greater infra-
structure investment, the savings ratio would have to grow even
more, '

A1l the interactions implied by a seémingly straight-forward
employment objective can be formalized and traced only if simul-
taneous character of economic relationships is recognized. In
vhat follows, an attempt will be made to formalize some of the
objJectives in a rigorous fashion.

IT. Production and investment relationship

Production of goods and services is predicated upon‘the wil-
lingness of society to mobilize and augment existing capacity
fo; production. In the simplest terms, therefore, output (Y)
is said to depend on a stock of capital (X) as follows:

= ¢ (K). Altefnatively, we may define X as investment or
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augmentation of productive capacity and express it as follows:

I, =kYorI =k(Y . -Y) )
-
vhere S
It = investment in time t
Y = output income at time t
Y = change in output

From the sbove, assuming k (which is incremental capital out-
put'ratio), is 3 and a target rate of growth of output of 5 per
cent, th; investment required in the base year, t is as follows:

I, = 3(105 - 100) = 15
That is, to achieve an output growth of 5 per cent per annum, re-
quires an investment share (I/Y) of 15 per cent, given a capifal
output ratio of 3. For the sake of simplicity, it was assumed
that fixed coefficient of production prevail and that the amou;f
of capital per unit of output, at given techniques is constant

and does not depend on the amount of labour employed.,

Savings and consumption functions

From sbove, we have ignored the impact of mobilizing resources
on éonsumption, savings and balance of payments. This, we proceed
to examine below. Y, now expressed as total income, can be stahed
to be composed of consumption C, (Cg being government cohsumption
and cP represents private consumption), I is {nvestment, and trade
Salance is expressed as differences between exports (E) and imports

{m}, inclusive of factor income.



46—

P g _ .
Cp + Ct + It Mt . (i)

=
ct
it

t

P - 8
Ct Ct | cY

Where C is the average propensity to save —%—. Savings (S), is

defined as:

- _ P, 8 fes
5, = Yt Ce *+ Cf (iii)

substituting (C% + CE) from (ii), we obtain

8, = (1-c)¥, =sY¥ (iv)
vhere s = (1 - ¢), and equals the average propensity to save, —%—n
Further, from (i) and (iii), we obtain:

I, = S, +M -E, =8, +s' (v)

t. t t t . t
The balance of payments deficit or surplus on trade account, Mt - Et
is often referred to as foreign savings; equation (v), therefore,
states that total capital formation must equal domestic(s) plus
foreign (s') savings.

The abpve equations suggest that if part of consumption from
domestic production is replaced with an equivalent volume of im-
ported consumption goods, thereby reducing imported capital and
producer goods equivalently, national income remains same as be-
fore., A fortiori, the curtailment of capital equipment imports

- is exactly compensated by the release of domestic resources for
* capital formation. By substituting in (v) for St from (iv) and
for investment from (i) A above, we get:

- = t .
k(Y Yt) sY, + 5! (vi)

t+l



or
s't

Yy

AY t+l t 8

3 T ) - (vii)

1
X

(viii) gives us the’ expression for the rate of iﬁcrease in income
in terms of saving/income ratio, capital/output ratio and the ratio
of foreign savings to ndtional income. The equation (vii) may be
interpreted in one or more of the following wa&s: first, it sug-
gests that at a given foreign savings income ratio, the rate of
income increase is'determined. Equivalently, a target rate of in-
. come tells us the volume of foreign savings that will be required.
Furthermore, given the amount of foreign savings, the rate of in-
crease in income may be increased if the savings/income ratio is
increased and/or the dapital output ratio is loéered. It will be
noted immediately that in the framework of an econometric model,
the implications of such changes may be readily traced; secondly,
the above analysis implies that a steady rate of growth of income
requires a constant foreign savings to national income ratio (%ld,
at é given savings propensity and incremental capital output ratio.
If, for unforeseen reasons, (%L) falls, the steady state growth of
income will require a compensating increase in (S/Y) and or a fall
in k. This requirement may be stated as follows; at a given cons-

tant rate of growth of income Ry.
S'

__S 1 t R
Ry =t ¥ {viii)
t .St
Given that Ry is constant, (Y—E) must be constant, The rate of

t
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increase in income is given by:

= L
Ry = = (s + sf), where s + 8, represents the total
share of domestic and foreign savings in national income, or in

terms of our example in (i) A above.

Ry = —%—(15) = 5 per cent per annum
The two models of productioh and investment and consumption,

savings and external trade may be integrated as follows:

= P g _ .
Yt Ct RO It +E, M (i)
I, = (¥, -1 (ii)
- (P 4 B ‘es
St = Yt (Ct + Ct) . (iii)
St = sYt (iv)
and
Yo = Y _
—— = R (v)
% Y
g _ .
Ct = th (vi)
Mo o=aY, (vii)

The above system of seven linear equations, at a given Ry and
initial income Yo’ can be solved for geven unknowns. The equa-
tions are stated so that the ‘policy iﬁplications of an export
promotiqn.or import sqbstitutiqn are made explicit., As is likely,
a given increase in income, will bring forth an increase in imports

which would have to be met through an increase in exports. In
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absence of growing exports, a high rate of income groﬁth can be
maintained only if imports are kept‘lower, given the foreign
savings requirement,

Within the framework of the above model, any number of re-
finements are possible; savings could be disaggregated into &
government and private component, imports could similarly be dis-
aggregated and popﬁlation and employment function readily intro-
duced into the analysis. The final model we develop is based on
the kind of reasoning implied above. Of course, empirical work
does not present the same degrees of freedom aveilable to a pure
theorist and so much ;f the structure of a model is dictated by

availability of data.

III. Projection Methods

A number of methods are available for formelizing development
plans and projecting evolution as well as resource requirements of
an economy in the future, Two methods that are commonly used as
pianning devices are critically examined below.

The first is the input-output method for estimating resource
requirement in the future and the second is the 'patterns of growth'

approach pioneered by Chenery.&/

l'-/I-If.zllis B. Chenery, "Patterns of Industrial Growth", American

Economic Review, September 1960,
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(a) . Input—output system

The basic accounting framework .of an input-output
system is arranged in a metrix where sectoral output is divided

into two portions of intermediste uses (Xi , the addition of

. ;
which_leads'to total intermediate uses (Wi) and final demand (Yi),
whicﬁ consists of investment, consumption and exports. Each
sector's-supply (Zi)’ in each column,'consists of production (Xi)
plus imports (Mi)" Each column also shows the sectoral inputs
vwhose addition leads to total produced inputs. Total production
(Xi) minus total produced inputs (Vi) leads to total value added
(Vi). For each row and column, the following hold:

+ Yi = Wi + Yi

(i) 2. = M, +X = I X;

i 1 d i

3 Zi xij + V'j = Uj + VJ

<

(i1) x
A number of assumptions are made to complete the theory (a)
each commodity or group of commodities is supplied by = siﬁgle
. industry on sector; (b) inputs depend on the level of production
Emd finally (c) externalities do not prevail. This enables a
demand for each iﬁdustry to be expressed as a being dependent on
its own level of output as follows:
(iii) X;y = i;d *ay X
‘Where aij is the marginal input coefficient and iij inelude
costs that do not vary the level of output. When the latter is

zero, the input function becomes:

(iv) X, = 8 X

J iJ * %
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By substituting equation (iv) into (i), and as arranging
terms, obtains a balance equation for each commodity or sector
as follows:

3%y % oM

"X -
Such a system with n equations and n unknown, can be readily.
solved: n° parsmeters (aiJ) and two sets of n autonomous varisbles
(Yi and Mi);‘ The method of solution consists of inverting the

matrix as follows:

X

(1 - A)-l or a system which includes imports

X

(L+M-a)ty

It should be noted that the above system may be used for sec-
toral projections at Qarying 1eyel§ of aggregation only whég the
components of final demgndr(consumption, exports, and iﬂvestment)
are determined outside thé system., Once this is accompiished, the
ebove system can be used to answer the following questions: a) how
dées the level of final demand iﬁfluence production; b) what are
the requirements 6f primary factors for each component of final
demend (consumption, investment and export); c¢) what is the factor
requirement per unit of demand?

Input-output system, because it is an interdependent system,
provides mutually consistent vglues for the most important economic
megnitudes such as total output, intermediate demend, finsl demand
and value added. However, due to one of its central assumption -

that of constancy of technical input-output coefficients -~ it
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éuffers‘from_seridus drawbéck. The assﬁmption consequently does
not permit a treatment of prices or consequence of technological
change and change iﬂ}gompositibn of product mix., For projections
purposes, the static nature.of the system does not allow us to in-
corporaté structual changes in the finel projections. Analysis of
an economy, a3 it transofrms from a traditional t6 a modern mode
of produétion‘is likely to yield serious biased results in the
static framework of input-output analysis. For short-terﬁ pur-
poses, however, it can be an important tool for mobilizing and
allocating resources in a consistent framework.

Aq interesting account of intersectoral approach to develop-

ment planning has been developed by Dudley Seers.;/

The systenm
developed by Seers is a mixture of conventional national account-
ing and input-output flows. The design taﬁes into account domestic
conditions and emphasizes the role of government revenue. The model
developed was operational since it integrated sectoral proJections'
and the model provides measures of the desired effects of taxation

and credit policy. Additionally, manpower requirements are indi-

cated and the policies are laid bare.

1/See Dudley Seers, "The Use of a Modified Input-Output System
for an Economic programme in Zambia" in Theory and Design of Deve-
lopment edited by Adelman and Thorbeeke (John Hopkins University
Press, Baltimore, 1966).
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‘Normal' patterns of growth approach

An important empirical method for planning projecting sectoral
production has been developed in a pioneering article by.Chenery.l/
The article attempts to incorporate changes in supply and demand
conditions into a general explanation of the growth of individusl
sectors as well as observed patterns of growth, The model formu-
lation assumes that in a simple closed economy with constant tech-
nology and population, the factors on demand side are relatively
more imﬁogtant than on the supply side in determining the pattern
of output. It is hypothesized that level of demand depend on the
level of per capita income and size of domestic income market. As
income rises, expenditure on 'luxuries' rises proportionately
faster than on necessities. This, under tgchnological conditions,
determines demand for intermediate goods as well. The fi;al deter~
minents of sectoral output therefore is per capita income and size-
of market,

When the assumption of a close economy is realxed and allow-
ance is made for differences in resource endowments, techniques

of production, skills and national economic policies particularly

as it pertains to trade, the strength of demand as a determinant

l'-/"Pa'l;1',e1'1ms of Industrial Growth", op. cit.
op. cit
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of patterns of sectoral output is no longer important. Factors on
supply side, taking into account comparative costs and choice of
techniques in production assume greater importancé in determining
level and composition of sectoral output. Such variables are,
however, difficult to quantify; hcwevér since relative factor
prices, availability of skills and sophistication of technological
know-how and its %se depend oﬁlthe stage of development, the level
of per capita incéme can be taken as a proxy variable, Moreover,
since level of demand of a particular sector is also additional Aa
dependent on the size of the population, the latter may be taken
ai a proxy for the size of the domestic market.

In actual empirical estimation, lack of qualitative information
on variasbles such as resource endowment, efficacy of public policy
and efficiency in use of resources warrant a less ambitious speci-
fication of the underlying ceusal relationships. If we assume an
identical aﬁount of natural resource endowment for countries, the
ﬁodel mey be formalized as follows:

X, = D, +I . +E, -M,
i mi i i

where X, = output of ith commodity

Di = domestic final use of i
Im = intermediate demand of i by other products
Ei = export of i

Mi = dimport of i
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and Di = fl (Y) .
Imi = f2 (Y)
B, = fg (Y)
= ' -
M, M (1)i +I,t Ei) .
with
M{ = £ (Y, N)
where
Y = income
N = population
M{ = the proportion of total supply thet originates from

imports. Following the assumption of similar resource endowments

for all countries, the above equations may be generalized as follows:

=

=1 (Y, N)/ /T, (Y, N) +D, (¥) +E; (1)7

=
[l

The ebove statement may be modified to take into account availabi- -
lityfof capital (K), skills (S), national resources (NR), particular _
regources (NR') and normal output (X ) for the country's size (N)

and income (Y) level and 8X; is dev1atlon from normal output.

Xj_ = ./_I‘ M;{ (K, S, MR, NR" N-l?'[fml (Y’ N) +‘Di (Y) *

t
E; (K, S, NR, NR') + AL . (AX;, AX,eeesesedX )7

For reasons stated earlier, data limitations preclude an analysis
as thorough as implied above so that a surrogate hypothesis has
to be developed to trace the pattern of growth, The model, now

expressed with a stochastic variable‘ﬁi to indicate the random

=g
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error term can be\recast as follows:

. The model used is:

_ GDP
Xi = 60 + 61 N 52 N+ Ui
or in logarithmic form
_ GDP
log Yi = 60 + 61 log vt

where

Y, = value added in ith sector
= per capita income

N = size of population
U. = random error form

§ = intercept of the function
8. = growth elasticity

6, = size elasticity

62 log N + Ui

The growth and size elasticity approach has the important

merit of simplicity - particularly in countries where there is

a lacunae of qualifisble informstion. However, in using values

of the regression coefficients, caution is warranted in assuming

any kind of stability in the values of statistical coefficients.

Finally, the likelihood of a high degree of correlation between

size and growth variasbles results in biased values of regression

coefficients in country time series studies.
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IV. Types of models and principles of their construction

Two general types of macro-economic models may be usefully
distinguished. bThe delineation is essentially besed on the use to
which the model is to be put; econometrievmodel may be used for
policy analysis, and or sﬂorﬁ-term forecasting or planning and
long-term projections.;]

The first sét of models, are primarily designed for analyzing
impact of public policy on various macro variables in the ecoﬁomic
system whereas the second is.essentially designed for solving struc-
tural problems in the long run. The first class of models tend to
be more suitable for advanced economic systems where the close in-
tegration between financial institutions, productive enterprises
and public agencies enable the public authorities to infiuence the
economic system, The objectives of such polic§ models is essentially
to determine equilibrium level of prices, output and employment
under alternative policies. Precisely because many of the goals
of public policy are not simultaneously compatible, it is possible
to examine the trade off between policy goals in a short-term fore-
casting-cum policy model. The basic mechanics of a policy model

may be briefly outlined., Let us assume & model with (n+m) number

l'-/‘I‘his section has benefitted from Chapters 5, 6 and 10 of

K. Fox, J. Sen Gupta and E., Thorbecke, The Theory of Quantitative

Fconomic Policy with Applications to Economic Growth and Stabili-
zation, North Holland Publishing Co., Armsterdam, 1966.
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of varisbles - m refers to the number of exogenous variables and

n endogenous variabies. (A variable refers to the featqre of the
problem under study that will not change during a given period;
the who;e complex of features that do not change will be referred
to as the economic structure. The endogenous varisbles are the
set of variables which seek to "explain" or."influence" the system
whereas the exogenous varisbles are aetermined outside the system
and consequently, incapable of being influenced by the system,
Among the exogenous variables which impinge on policy-making, are
import prices, export prices, and climate conditions.)

The former set of variables, which purport to "explain" the
dependent varisbles (which are, clearly, endogenous) are referred
to as "explanatory" variables - these may be endogenous or exoge-
nous, For our model with (n+m) variables, an analyfical - that is
n equations among n variables., The solution itself is obtained in

terms of m exogenous varisbles. In terms of a policy model, the

problem may be stated as follows:;/ ~
Xi = endogenous -varisbles that are not target variables
called "irrelevant" varisbles, i in number
X_ = endogenous variables that are targets called
¥ "target" varisbles, j in number
Yk = exogenous varisbles controlled by the policy-

maker known as "instruments", k in number

1'-/See N. V. A. Narasimhan, A Short Term Planning Model for

India, North Holland Publishing House Co., Armsterdam, 1956,
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Yi = eiogenous variablesvcalled "data" 1 in number

Q (X, X, ¥,Y) = 0(n=1,2...n) vhenn = (i#})
. & '

since'n = no. of structural equations, and the number of endogenous

fériables equals the number of equations,-the model may be said. to

be complete, i,e., m = (i+j) which readily would explain the endo-

genous variables with the aid of exogenous ones.

Once it is decidea whether the model is to be used for policy
or analytical purposes, the best method of going about solving and
estimating the model would be to'specify all structural relation-
ships before estimating them. A numﬁer of econometric estimating
methods are available and ﬁhe& are:

1) Pure causal chain system (PCC or recursive systems);

2) Interdepednet (D) systems wh1ch are statis or dynamlc,

3) Input-output system whlch are static; and

4) Conditional causal chain (ccc) system which is posed
as an alternative to (2) above. )

The spegification of the model is reflected in & set of simui-
taneousl/ linear independent equations with linear con§£raints.

To the extent that some of the behavioural relatlonshlps are non-

llnear they can be 1rnear1zed by using logerithmic formulation -

l/J S. Cramer, Empirical Econometrics, American Elsevier
Publishing Co. Inc., New York, 1969.
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withdut much loss in accuracy. The specification of a model should
be, ideally, carried out before éstimation; this i&plies that the
model is not,;iailored to fit the data' and conéequently, the theo-
retical integrity of a prior specification is ﬁot %iol;ted. The
actual data used for estimation may be cross sectional or time
series or alternatively, the two may be poqled. The maénitudes may
be expressed in current or fixed prices, depending on the availabi-
lity of relisble price ,deflators.

The model may be 'open ended' or fixed, depending on whether
& planning or time horizon is specified. However, it is cl%?r that
as the probability of a change in the structure of the economy
(structurel break) increase as the planning horizon is exteﬁggd,
parametric values alter.and therefore the usefulness of thetgodel
is reduced for planning purposes,

Thirdly, the model calls for predictiqn of exogenous variables. )
Such prédictibhs may relate to behaviqur of prices;_particularly in
foreign markets, trends in population (this may be treated endoge-
nously in dembgraphic models), and weather. In circumstances where
there.is no time series information to estimate an important endo-
genous variable, one of two procedures’may be resorted to. In the
fi:sﬁ, parameters from cross-section data from other countries with
& comparable structure of production may be used. In the latter,
we noted that goals of policy objectives are those of ensuring equi-
librium betveen domestic and external conditions and between provi-

sion of full employment under conditions of managesble prices.
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Of course, additionai objectives, such as income redistribution
through fisca;'or other means may be additional objectives and in-
deed ldng term planning may itself be an objective for regional
-development. However, this type of problems are better handled
under the set of models whicﬁ we classify as planning and projec-
tion models.

Essentially, such planning and proJecti;n'modeis pﬁrport to
explain the workings of aA economic system in terms of a number of
equations, derived as postulates from economic theory. The equa-

" tions are essentially éetvup in é behévioural fofm to 'explain'
movements in all the variables that'afe of chief interest. The
models are operational‘in so far as their empirical content is
subject to verificafion by available statistical means. In this
isensg? the ultimete test of such modelé is their predictive ability.
In so far as they are policy models, the specification of behavioura;
relationships would include variables that can be subject to public
policy. A part from behavioural equation, & model may contain iden-
tities or equations with numerical coefficients that are not esti-
mated by inserted on the basis of a priér theorizing depending on
the availaebility of data, the models may be disaggregated to suit
the obJectives of planners. The core o%gthe planning model is an
integration of growth and development models with that of a poliey

1/

model ,~

l/Fox, et al., op. cit,
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In constructing a model, the simultaneous character of eco-
nomic relationships need to be made explicit. Onee s number of
equations have béen specified, the question arises whether we need
additional equation; to explain what determines the independent
varisbles themselves., This decision would depend on a number of
considerations; first is to ensure and retain the simultaneous
character of the system - that is, if any of the independent va-
risbles is itself influenced by a dependent variable, such inter-
dependence need to be made explicit. This implies, in turn, that
a model cannot be closed or that we may not stop adding new equa-
tions that already explain the determinants that occur unless these
determinants are independent of all the dependent variables present
and consequently, independent of fhe outcome of the economic process.
The set of variables thet meet the latter condition (i.e. that of
independence from determination of the model solution) and called
pre-determined variables as opposed to Jointly dependent variables
that are determined by the process under study.

Cramerl/ observes that the "endogenous quality of variables
is contagious, and in constructing a model we add relations and
variables like beads on a chain,"

A simple/example of a simultaneous model and its construction

may be briefly illustrated. Perhaps the most celebrated example

Yop. ecit.
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of a simultanéous economic relationship is that of determination

of supply and demand. Although the conventional simultaneous
equation models msy incorporaste as many as 150 estimated equations,
excluding definitions and identities, as in the case of the Brook-
ings quarterly econometric model of the U.S. - the simple example
of supply and demand may suffice. Assume that demand (Qi) is de-
termined by price and an exogenous variable, such as rainfail (w).
By the assumption of market equilibrium, (PiQi) must simultaneously

satisfy two equations as follows, more formally,

The 's are structural coefficient of structural relations,

Solving the above, we obtain the reduced form of the system as

follows:
P =———6L—__(5 - 8+ S W. - 6. 7Y)
i 511 - Om 20 = %10 22 ¥y 12
and
4 = Tf_a*(‘su 820 = %21 810 * 833 Spp W -
1 21

821 810 ¥3)
In a general model, with G linear equations and exactly G en-

dogenous variables with K predetermined varisbles of any number,

the following would hold for the above system:



-6l

demand Q; - 8,7 By = S35 ¥;

and supply Qi - 621 p; - 622 Wi =0

The G endogenous varisbles are now arranged in a column vector
Y, the K predetermined varisbles in a column vector X, and the co-
efficients of the structural equations in a (G x G) matrix B and
a (G x K) matrix. The model then reads:

B + @wm = 0
¥ x

“The system may be solved for any G veriables we choose - if
we gelect the G jointly dependent varisble y, the reduced form
obtained is:

s ’ X

1

Expressihg - B°TI' as I, the sbove equation may be further written

as: y = nx N
It should be noted that so far, the discussion has assumed a
deterministic model with no allowance for any error term. In a
statistiéal or stoéhastic formulation as opposed to mathematical
or deterministic formulation of the economic relationship, allow-
ance is made for random disturbances. The properties of the random
-error ter are discussed in a laxgr section dealing with teh assump-
tions of least squere estimates. Suffice it to say at this point
that in the basic equation derived above, an error term can be

readily added to represent the formulation in a stochastic frame-

work. There aie’G equations and in each of these equations except
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the ones classified as definitional relations that are supposed
to hold identically. Once equations with predetermined coeffi-
cients are eliminated, we.are left with G structursal equations,
each with a random error term. The structural model outlined
above would now read as:

By + Fx =v
Where v is a vector of random variables UJ. Sdlving the above for
any G variables, with jointly dependent variables Y, the reduced

form obtained is:

Y = ~B ' +3B v
x
and rewriting
-t I = as before,
Y = 1 +v
x

Introduction of a random disturbance term in the model leads
us to one of the fundamental assumptions of least square estima-
tion; without this assumption, the whole structure of empirical
estimation by least square techniques bresks down. Iﬁ the simplest
one equation model, we assume that the disturbance term is inde-
pendent of the explanatory varieble; it is dependent only on the
dependent varisble., In terms of single equation model, the co-
variasnce between the pair of random.variables is zero. In the
case of a simultaneous equation model, each structural equation

» is bound to contain more than one of the Jointly dependent varisbles
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with non-zero coefficients and any Jointly dependent varisble is
related to all the variable since, it was noted sbove.

B—l -1

I= - Fand v=38"u

It is this dependence of each of the jointly dependent Yk that
poses fundamental objection to the use of least square estimation
of the structural coefficients in a simultaneous equation model,
Least square estimates are neither biased nor consistent when the
assumption of independence is indicated. However, in simpler
models, it is generally possible to indicate the extent of the
symptomatic bias of direct least squares estimates and at the same
time there may be valid reasons to regard its effect as negligible.
A related problem in construction of least squares model is
that of identifiability of a "structure” within a model of any
equation (or equations),within a given equation (equations),
within a given structure and of any coefficients within a given
equation (or equations). The need for identification arises for
three basic reasons: first, in dealing with non-experimental
data (as in economics), the researcher has to know a priori whether
one obtains a supply function or a demend function in & model that
fits price equality deta. Secondly, identification is necessary
in consequence of changing economic structure as a result of policy
implementation and thirdly, in a statisticel sense, identification

is necessary in order to preclude non-uniqueness and indeterminancy
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of statistical parameters. The third condition may arise in a
Set of coefficients in an equation due to prevalence of multi-
colinearity.

Lack of identification in a model suggests that additional
specification is required; in the simple supply and demand model,
identification can be achieved by simply specifying two varisbles
in addition to price. Supply can be properly regarded as slso
being determined, in addition to price also by per capita income.
Often, in single equation estimation, identification may bg ac—
hieved by specifying a priori restrictions on the stochastic va-
risbles. For example, if the demand curve is relatively stable,
and the supply curve relative unstable, a restriction such as
ass = 0 can be imposed so that the estimate of the coefficient
9riﬁe may be identified as that of demand and not supply. Clearly,
identification b& a priori restriction on the specification is not
a method vwhich can be applied to in all cases. In much of economic
research, we are compelled to rely on "weask" identification - that

is to say, that the a priori specification would be of the form

¢.2 .
*g%—— < & vhere § is a constant less than unity and preferably as
s -

close to zero.as possible.

In general, we may state that an equation is under identified
if there are insufficient number of identifying restrictions; an
equation may be saidto be exactly identified if there are just as

many restrictions as are necessary for identification. If there
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are more restrictions than necessary for identification, an equa-
tion is said to be over-identified. This letter condition is more
often the ruie when there are a large number of variables to choose
from. Models, similarly, are under identified, exactly identified
or over identified, depending on the degree of identification of
all equations in the model. Thus, & single under identified equa-
tion in & model renders the whole model under identified and in
such cases, the estimating procedure is similari& compromised.

A rule of thumb method for identifying an equation in a model
often provides necessary and sufficient conditions for identifice-
tion. Let

*
V = number of variables in the system, excluding

stochastic terms

v{{-

number of variables in a particular equation

M

number of equations in the model system

Then the equation is exactly identfied if V - V¥ =M - 1; it is
under i@?ntified if V- V¥ <M~ 1 and it is over identified if
V-V#>M-1, It should be noted that the degree of identifica-
tion is not necessarily the same for all equations in a model -
however, 8ll the equations must be either over or exectly identi-

fied to obtain estimates of the parameters.

Projection models for Uganda

Use of quantitative methods for planning and projections is

in a rudimentary state in Uganda. Pioneering work in this direction
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to date has been that of Professor Paul Clarke.;/ In his analysis
of planning problems in Uganda, Clarke argues that design and esti-
mation of comprehensive plans (as opposed to public investment/
protect plans) should be based first on "explicit quantitative
anelysis of desired objectives for the economy as above, from

vwhich the development activities of the immediate plan period are
derived."g/ Secondly, the plan would be expected to integrate
public as well as private investment expenditures and would also
rely on private economic activity to accomplish the plan objectives.
Thirdly,va comprehensive plan would place greater emphasis on imple-
mentation procedures and in particular would rely on policy instru-
ments to induce private actions to fulfill the plans. In designing
& plan, three main quantitative calculations are elaborated by
Clarke. First, the planners have to determine how large a total
programme of development activify the economy can support in the
current plan period, what main lines of activity are to be under-
taken and limits of progress, realistically attainable, has to be
established. The core of the'design therefore, is determination

of the size of sustainable effort of total development programme -

o

1/

= Paul Clarke, Development Planning in East Africa, Makerere
Institute of Social Research.

g/OE. cit.
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this, in turn determines the specifics of the plan's contents.

This method of approach may be categorized as "planning from sbove"
as opposed to determining the number and size of projects to be in-
cluded in a given planning period and allocating their priority
according to some form of social and public investment criteria.

Clarke views the main constraints of achieving the development
targets in terms of total domestic saving plus foreign capital,
total foreign exchange receipts, total government revenue and
availability of educated manpower; given these constraints, the
deveiopment strategy should be adjusted until the plan is at the

imit simultaneously of all four constraints.

The second main function in Clarke's view, is to ensure con-
sistency between development activities - particularly between
plans and avaeilability of resources. The function of sectoral co-
ordination is thought to be one of the main advantages to be sought
in planning so that inter-sectoral bottlenecks are avoided,

Finally, the third main function of a comprehensive plan is
to select individual development activities and projects that
maximize output and in turn attains the sectoral and other aggre-
gative targets. This purpose of project selection, or planning
from a micro level, involves choosing between projects within
sectors, between sectors and in timing the implementation of pro-
jects and these activities can be called project analysis.

The sbove goals of comprehensive plenning must, however, be
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viewed as ideal and designable only with the existence of most
sophisticated of planning institutions and statistical informa-
tion. In practice, an aggregative plan is relatively easier to
formulate and as statistical base widens, the degree of aggrega-
tion of the economic magnitudes may be relaxed. The Clarke model
consists of producing sectors, seven categories of imports and
four kinds of government taxes., The model's workings depend on a
number of autonomous variables such as quantity of agricultural
exports and import substitution in the manufacturing sector. With
37 variables, the model has 11 accounting identities, five auto-
nomous varisbles and therefore 21 functional equations. The para-
meters of the model are obtained from observed ratios the period
1954-1962; their movements in the projection period is subject to
policy or other enalytical assumption. In addition, the parameters
estimating the direct effects of the main difficulty in evaluating
Clarke's model is that it provides no thorough-going statistical
tests for determining whether the structural coefficients obtained
exhibit the true relationships preiailing in the economy. Since
they have been obtained as ratios frdm historical series, the pro-
bability of large errors must be high. With the benefit of hind-
sight, it is clear that a number of assumptions, particularly those
pertaining to assumed rates of growth have proved to be quite un-~
realistic., However, the model and its working is a major pioneering

effort at developing a quantitative fremwork for policy analysis for
)
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an economy such as Uganda's.

A different type of modell/ for the Uganda economy has been
developed for the Secretariat of UNCTAD by the Chr.;Michelson
Institute of Norway. The obJective of the model, and of the UNCTAD
Secretariat's study which covered 30 developing countries was to
estimate import and capital requirements of developing countries
till the period 1975. However, the model developed for Uganda was
applied to a wider purpose of analyzing the evolution of the eco-
nomy during the period 1956-1965. The model provides projections
for the period 1970 and 1975 at assumed growth rates and thus
throws light on a number of important policy issues pertainipg to
mobilization of resources and the kind of savings effort required,
The use of savings, investment, and balance of payments equilibrium
conditions enable analysis of two gaps viz; the savings gap and the
trade gap. The analy{ical framework of the model enables policy
formulations regarding absorptive capacity to be made explicit.

The model conteins two variants - a lobal projection model that
‘disaggregates visible trade by separating EACM trade from the rest
of the world, The second variant has 33 endogenous variables and

33 equations. The projections obtained have been 'adjusted' by

1/

= Trade Prospects and Capital Needs of Developing Countries
(United Nations publication Sales No, E.68.11.D,13), part II,
pp. 231-27k. :
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taking into account estimation and projection biases, price changes
and trend changes in external trade., The procedure is rather ten~
dentious and its validity cannot be attested in the absence of very
detailed information sbout price movements and changes sbroed.
Moreover, use of time series data without adjusting them for prices
imperts serious bias to the projections. Correlation of various
»variables with GDP or GDP/N is essentially & correlation.between two
variables related through time and does necessarily exhibit any
significant theoretical interrelationship. The main weakness of
the model, however, is that it does not attempt to explore in any
meaning full detail the time structure of theArelationships charac-
teristic of the Ugandan economy. High statistical association is /
a necessary but not a sufficient criteria for evaluating the speci-
‘fiéation of the model relationships. By having an essentially uni-
causal model of analyéis, the use of the model for serious policy
analysis is impaired. Some of the conclusions of the model will be
referred to and compared with our §wn model in a later section but
the major findings of the UNCTAD model may be briefly summarized.
?irst, a five per cent target growth rate will not create an over-
all resource gap in the years 1970 and 1975 although at both a
moderate and a high rate of growth of GDP, there will be a short-
fall in the export earnings to meet the import needs. At a higher
rate of GDP growth, there will emerge a resource gap ;s well, ne-

cessitating an increase in domestic savings effort.
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Applicability of economic models to developing countries

So far, we have assumed that the theoretical structure/framework
for analyzing economic processes in £he developing countries is no
different from that prevaiiing in the advanced nations. To this
assumptions, we now turn our attention and examine the extent to
which such an effort does violence to reality. The question may
be broken down in two distinct components. First, we may ask whether
the underlying conditions in the developing countries warrant use of
economic reasoning thEit were developed in the context of developed
countries and reflects eponomic relationships prevailing there.
Secondly, to what extent use of such models can be adapted to the
developing countries bearing in mind the serious shortcomings of
the methods? |

Since the major part of the criticism of models for analyzing
economic conditions in developing countries has to do with their
scope, validity and relevance, we can concentrate on the first
question and leave the second one for the next cheapter where actual
specification is analyzed.

Myrdall/ cites four main lines of criticisms: a) nature of the
assumption made in constructing models; b) reliance on one factor

analysis; c) misplaced aggregation and d) illigitimate isolation.

l'-/Gunnar Myrdal, An Inquiry into the Poverty of Nations- Panther
(Random House), New York, 1968, Volume III, Appendix 3.

3
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Each of these may be dealt with briefly to illustrate the problems
of applying economic reasoning developed elsewhere to the problens
of less developed countries.

First, the analysis assumes that the "state of the arts" is
constant and therefore, it is legitimate to separate "econcmic"
from "non-economic" forces. Attitudes and institutions are either
left out of any inquiry or simply assumed to be adaptable to new
conditions. In the developing countries, it is suggested, the
distinction between "economic" and "non-economic" factors cannot
be as easily Justified since the latter do influence "economic"
factors., Attitudes to work, family planning, mobility of popula-
tion, etc. affect "economic" factors. It has been observed, for

~exampled, that industrial menagers prefer day shifts as opposed
to night shift work for reasons other than economic - there is
social opporbrium attached to night work with the result that many
plants do not work fully capacity. Such underutilizetion is, how=-
ever, discounted bj entrepreneurs so that while economically the
excess capacity represents a waste, it is not viewed so by in-
vestors who have already discounted for the preferences of the
work force. The adaptebility of workers as well as social insti-
tutions is sluggish to economic forces so that cause and effect
traditibnal economic analysis postulatés may at best be weak,

Secgndly, much of the analysis is based on a single factor

input and assumes away the importance of labour and technological

-
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factors which play a vital role in the process of development.

The emphasis is always placed on the need for more capital; while
this is surely correct, it needs to be recognized that capital as
an ingredient of growth process is a necessary but not a suffi-
cient condition of development. The pattern of technological
change plays a fundamental role in the development process;;/
modern technology unlike liquid capital, is not readily malleable,
particularly since it incorporates particular and general loeal
characteristics which cannot be translated to developing countries.
A transfer of technology cannot be expected to perform the same
way as it does in a developed country and may even prove po be
harmful. “The role of capital and its relationship to technological
progress is quite different in developing countries so that even
without introducing other factors into analysis, the emphasis
plaqu on capital élone provides misleading view of development

¢
process.

Thir » aggregation of what are essentially heterogenous
elements of variables into single and presumably homogenous va-
risbles imparts bias to them. The factors of production do not
respond rapidly to prices and their reliance as planning tools

bring quelitatively different results.

v

;/Hénry‘J; Bruton: MGrowth Models and Underdeveloped Economies"

The Journel of Political Ecoromy, August 1955.
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By and large, the type of criticism Myrdal makes is true éf
the developed countries, too, There, however, the level of abstrac-
tion assumed may deviate less from reality than in societies where
"economic" and "non-economic" forees cannot be readily separated.
To illustrate, a number of economic theories developed in the con-
text of advanced societies will be presented below to clarify the
limitations of some of the economic theories. Let us, to start
with, examine the well-known Keynesian behavioural function be-
tween consumption (C) and income (Y). Formally, the function may

be stated as:

c = #£(Y)
or
C = &Y, where 0 > ———< 1 (i)
ay

In developing countries, where a large shake of the population
is engaged in rural-based agricultural activities, the principal
component of Y’;s C; indeed, for a large segment of the populationm,
the relationship is:

C = Y, that is production is for self-consump-
tion and surplus enters the market as barter between subsistence
producers. Under such conditions, & Keynesian function which des-
criﬁeé the incéme,consuﬁption r?latiénship of a mature economy
where saﬁings %ay constitute as much as 20 is therefore misleading

when applied to predominantly subsistence economies. A function

relating savings to total income would also be misleading since

r
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savings largely originate from the corporate and the public sector
or is supplemented by aid from sbroad in developing countries.
Using the celebrated concept of marginal propensity to consume
developed in the framework of Keynesian macro-economic analysis
and applying it to developing cduntries illustrates the point.;/
The marginel propensity to consume determines the relationship
between an increment of in;estment and the appropriate increment
in income that will induce the increment in saving to emsure equa-
lity between investment and saving. The relationship between in-
cremental income and investment is called the multiplier. The size
of the multiplier is related to the marginal propensity to consume
so that in less developed countries, given a high marginal‘propen—
sity to consume, the size of the multiplier is large. Therefore,
in LDC's a proportionately small increment in investment will bring
gbout a larger increment in output than in developed countries and
at the same time, due to the relatively lower share of investment
in total output, the level of output and employment is less subject
to fluctuations due to changes in investment than in developed coun-
tries. If, however, the role of investment, and multiplier in in-
come determination are examined in greater detail, it is clear that

the tools of Keynésian income analysis provide misleading picture

l-_/See V.K.R.V. Rao "Investment, Income and the Multiplier in
an Underdeveloped Economy", The Indian Economic Review, 1952.
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of conditions inideveloping economies,

First, the Keynegian multiplier analysis assumes that with a
first round of increase in income, the increase in income and
employment in the next round come from secondary industries and
after that from tertiary industries and so on. Assuming for the
moment that secondarf inerease in income come from consumption
goods industries, the question arises whether in LDC's these in-
dustries are in a position to increase output immediately to meet
the demand induced by the first round of income generation. Clearly,
the analysis assumes that output is elastic with respeet to demand
and ipso facto, supply is not a constraint. Similarly, the reason-
ing may be extended to impact of income generation in the tertiary
sectors.

However, it is the case that in developing countries that capa-
city to meet the demand does not exist and the consequence of a
bout of income generation is to put pressure on prices., The major
consumption goods industry in LDC's is food and due to technical
reasons its output is not sble to expand immediately and offer em-
ployment. Due to the relatively low productivity of existing
vorkers in the industry, partly due to institutional factors, such
as Pfamily holdings of land and disguised unemployment, the employ-
ment effect of income generation are also extremely limited. The
conclusion must follow that whereas in a developed economy the

supply curve of output and factors of production is elastic, this
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is not the case in less developed countries. For the analysis to

work, the following must hold:

a)
b)
e)

a)

Involuntary employment;
Elastic supply function;
Excess capacity in the consumption goods industry; and

Comparatively elestic supply of working capital to sus~

tain increased output.
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Chapter IV
The Model

The model contains 29 endogenous varisbles that'determine,
together with eight exogenous and four lagged endogenoﬁs variables,
a total of 29 equations. The model is linear, is solved simulta-
neously and can be desoribed as dynamic since it takes into account
numerous lagged relationships which influence current values. All
the variables are expressed in constant 1960 values and cover the
period 195k-1967. For sake of exposition and analytical conven-
ience, the 19 structural equations are sub-classified as follows:
there are three equetions relating to income, consumption and in-
véstment; six equations describe sectoral production and demand;
seven equations describe external trade relationships including
balance-of-payments and the remaining are miscellaneous equations.

There are, as is discussed in Chapter IV, two alternative
basic models. In the first one, GDP is treated as a function of
capital stock which is treated as a basic determinant of GDP. In
the second version, monetary gross domestic product is determined
by lagged exports.

The production relationships at the aggregate as well as
the sectoral level are determined either'by supply considerations

(as in the cese of GDP, agriculture or on industrial production)

&
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or demand consideration as in the case of transport, construction
and output in the public services.

Although the construction, transport and public sector output
are demand determined, they may be referred in line of Klein and
Behrman's arguments,;/ as simple transformations of an input-output
type of production process. This is done by expressing each sector's
value added (which is assumed to be proportional to the value of
gross output for that sector) as a linear function of the final
demand component of the input-output matrix (i.e. consumption,
investment, exports, government expenditures, etc.) and they are
demanded by each<sector. The linear relationship is approximated

N
by replacing £, £, and f3 (the elements of final demand) selec—
tively in each equation by GNP components that are closely related
to it. The regression of sector value added on GIP components (the
three equations; are interpreted as input-output relationships.
On the basis of the foregoingg/ it is suggested that these are

not purely demand relationships but are based on production or

supply processes. Admittedly, they do not go far enough in

1/

= See J. Behrman and L. R. Klein, "Econometric Growth Models
for the Developing Economy", in M, F. G. Scott, et al, Induction,
Growth and Trade (Clarendon Press, 1970).

2/

~ For a formael presentation of the arguments, see Behrman and
Klein, op. cit., pages 176-177.
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introducing supply factors - this is dome in relatively greater
detail for the two sectors considered crucial for the overall
performance of the economy, The two sectors are manufacturing ‘
where a linear production is hypothesized and agriculture where
prices are introduced.

External trade relationships are explained in essentially
demand terms; however, prices are introduced and as will be seen
later play an important role in import substitution. The external
trade sector, due to its strategic importance in the future growth
process, its sheer size, and availebility of data is explored in
somewhat greater detail.

A number of miscellaneous relationships ranging from tax
equations to balence-of-pasyments equations give furth;r insight
into workings of the economy. The definitional identities aid in
closing the model which is easily solved, both due to its medium
size and linear specifications.

Since our objective is two-fold - that of "explaining" the
evolution of the economy during the period 1954-1967 and project-
ing a profile of the economy by the year 1980 - it is necessary
to cast the model in ways in which it is amenable tq policy simu-
lation. Future values are solved, essentially, by assié;;;Z ini:
tial values to the lagged endogenous variables and to exogenous

variables, The former are datum and readily available; the
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former are datum and readily available; the latter would have to
be assigned values on the besis of either informed judgment, or
a probabilistic expectation as to their course during the pro-
Jection period.

In this context it may be relevant to distinguish between
a projection and a forecast. Both forecasts and projections refer
to future value of some varigble and both may use identical tech-
niques in arriving at the statements. - Yet, whereas a forecast
is based on the best judgement of the forecaster as to whet con-
ditions are most likely to prevail (i.e. as to the values of
exogenous varisbles) the projections ne?d not be so based but
may be based instead on other hypothetical, assumptions about’
these conditions.

A projection, therefore, allows us the freedom of obtaining
"desired" values of the variables - by some & priori targets.
Policy variables, or instrument variables incorporated in the
model therefore enable us to obtain maximum values of variables
consistent with social welfare objectives,

The geps between dome;tic savings and capital formation and
between exports of goods and services are examined and used to
pbtain an estimate of resource requirements for the future.

The’estimation of the parameters was carried out by two
methods, the traditional single equation ordinary least squares

methods (OLS) and two stage least squares (TSLS). Although
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except otherwise indicated, the equations presented in the text
are OLS. While OLS estimates in a mutually interdependent system
of equations is known to give biased estimates, the; possess the
merit of having a smaller variance around their mean than other
particular unbiased estimates.l/ The TSLS methods, on the other
hand, attempt to take into consideration the simultaneous cha-
racter the estimates obtained possess. The merit of giving con-
sistent estimates s compared to biased and inconsistent estimates
of ths single equation least squares method. However, in view of
the smallness of the sample with which we have to work (often only
13 observations) the small sample prope?ties of bias and’efficiency
has\to be preferred to the asymptotic properties of consistency.
The fresults obtained for the structural equations are evaluated
in e number of ways. The most obvious first method has been to
compare the estimates with a priori expectations of theory; in
this sense, the statistical properties of the coefficients, such
variance about their means and tests of significance, as well as
signs of the coefficients are used. Secondly, since our purpose
is to project certain values into the future, the model must be

able to explain a large part of the variance in the dependent

évariables to render the stated relationships useful for forecasting

l‘-/See Pavlopoulos, op. cit., Chapter 3, pages T3-75.
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purposes, This is done by checking the ability of-the model to
forecast for the sample period (see Chapter IV). ;The usuael tests
employed is the coefficient of‘EEf%iple determinations, corrected
for degrees of freedom. Second%g, variance analysis is employed
for ascertaining from the sample data whether the observed asso-
ciation was real or spurious due to sampling variations. This is
done by employing the F ratio which is the sum of sampling variance
plus other variance as a proportion of'sampling variance. A null
hypothesis is set up that the variance of the two samples is equal;
a value of F ratio greater than that given in the tests of signi-
ficance (we adopt .5 per cent level) is sufficient to refleect the
nuil hypothesis and accept the alternative ~ namely, the aséocia—
tion is real and not spurious due to sampling variance., This
ratio tests the entire regression relationship for significance
and provides a useful complement to the coefficient of muitiple
correlation,

A crucial assumption of the estimates we derive is the serial
independence of the disturbance terms,§N, in the regression equa-

tion; the implied assumption E (UUl) = o°I gives B (UtU )=0

t+s
for all t and for all s ¥ 0. The assumption implies that in
particular successive disturbances are drawn independently of
previous values; in time ~ series estimation (and often in cross

section as well), the assumption is not always justified - par-

ticularly as the period between the estimate years lengthen.
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Moreover, we also assume that the residuals are uncorrelated
with explanatory variables, that is,

E (X{ u) =0

Moreover, violation of the first assumption (heteroscedastic re-
siduals) renders the formulas for sampling errors of regression
coefficients meaningless. Also, the serial dependence of the re-
siduals through time renders the F and t significance tests of
limited value and finally, correlation.of residuals with expla-
natory veriables yields biased and inconsistent estimates or re-
gression coefficiengs. A test for detecting auto-correlated dis-
1/

turbance has been devised by Durbin and Watson.= A 'd' statistic

is defined as follows:

n
z
it 2
t=2 (Ut - Ut-l)
4=
n U2
X t
t=1

If the value of 'd' is greater than the upper bound value, du, in
the Durbin;Watson table, we accept the null hypothesis of random
disturbance.

In all the estimates that follow, the values in parenthesis
are 't' values for the significance tests of the regression co-

!
efficient, corrected values of coefficient of multiple determination,

l'-/See Johnston, Chapter T, op. cit.
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of F test and of the Durbin-Watson lest (DW) are given for each
equation.

A number of shortcomings of the model may be stated; first,
the degree and level of aggregation is high for a number of sec-
tors and it would be desirable to attempt to disaggregate the
relationships; in particular, exports ought to be viewed from
supply side and a supply function for each of the major export
crops of Uganda. Price relationships ought to be explained endo-
genously if a separate demand and supply estimate were available,
instead of treating them exogenously (or as instrument variables),
it would be useful to analyze th;m in an endogenous framework.

The model lacks any explicit monetary relationships, not
only is data on money supply inadequate since Uganda was a member
of the East Africen Currency Board which did not estimate separateé
money supply for each of its members, but also it may be questioned
vhether monetary policies would be effective in an economy at

Uganda's stage of development.;/

;/Although in Uganda, process of control of money supply and

credit creation is no different from an economy with a more sophis-
ticated banking system, the balance of payments surplus on central
bank lending determine the level of reserves and consequent credit
creation. Since, however, monetary policy can do little to in-
fluence exports and imports, at least in the short run, the only
crucial policy variable left at the governments disposal is central
bank lending, (See Walter T. Newlyn, "What Monetary Policy can do

to implement the Plan" in the Challenge of Ugenda's Five-Year Plan,
published by Milton Obote Foundation, Kampaie, 1967),
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However, as the economy develops, domestic demand for credit
for both public and the private sector is likely to grow and there-
fore some integration of monetary varisbles with the real variasbles
in the model would obtain & more comprehensive range of policyb
controls on the economy. The role assigned to price ineentives,
in particular, would need to be judged in the context of monetary
policy objectives. This, unfortunately, has not been possible.,

Despite the high level of aggregation and size of the sample,
the projection model has been developed in the hope that it pin-
points certain strategic relationships in the economy which enable
policy decisions to be underteken with some certainty. In many
'ways, the structure of the economy renders the tasks of choosing
policies somewhat easier. The economy is dominated by agriculture
based exports and its overall dependence on agriculture and exports
enables a relatively easier identification of policy objectives in
the context of a medium run plant., It does not follow, however,
that the need for detailed input-output information is less. In-
deed, a statistical projection model could be ideally complemented
by inter-industry information.

The model used for estimation and projections (including its

variant) is summerized below:

Investmeﬁt, consumption and GDP relationships:
<

GFCF + U

(1a) n=1}4
la GDPMt = a +b i

1 v Py 4 E
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= o1,
(1v) GDPM, = &y +b] X, _, +U
(2) GFCF, = &, +b, GDPM,_, + c, (PI/PY) + U,
(3) CONSM_ = a, + by GDPM, + U,

Sectoral production and supply relationships:

(h) OAGRM = 8, + b, (PAGR/PY)t + ¢ OAGRMt_l + U,
(s) ~ . n;lh

5 OMFG, = a5 + bg 51 CIM + cg IL, + Us

(6) OPBS; = &g + bg GDPM, . + Ug

(7 OCSTR, = a, + b, GFCF, + U,

(8) OTRAN, = ag + bg GDP, _, + Ug

(9) 0SUBS, = 8y + by OSUBS, , - ey (PAGR/PY)t + U9

External trade sector:

(10) M:CAPt = 8,5 * by, GFCF + U,

(11) MCONS, = a,, + b,y CONS_ - ¢, (PMC/PY)t + U,
(12) MPROD, = &), + b), GFCF, - e, GDPM + U,

(13) MEA, = ay3+ by DY, 4 U

(1ba) XEOW, = &) + b, XROW, . + U},

(15) FY = 85 + by GDPM, , + U,

(16) INVIS = a;q+ b T+ U

Miscellaneous equations, identities and definitional relationships:

(17) PR, = 8¢ + bl7 GDPM, + U17
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(18) PBCONS = a,q +b,g PR+ Ujq
(19) DIAX = ajg + by GDPM + Uy
(20) GDPT = GDPM + OSUBS
fel) c = CONSM + OSUBS
(22) PR CONS = CONSM - PRCONS
{23) DY = GDPM - DTAV
(24) DS = GDPM - CONSM
(25) FS = GFCF - st
(26) FM = X-M+ (MS - XS) + FY
(21) C1, .A = CI,; * GFCF
(28a) CIM, = CIM_, + .28 GFCF
(28b) cmM, = .28 CI
(29) M = MCAP + MPROD + MCONS + MEA
(30) X = XROW + XEA
= GDPT - OAGR - OMFG - OSUBS - OSCTR - OPBS - OTRANS

(31) OSRV

- S

Endogenous variables:

GDP - Total Gross Domestic Product at fixed market prices
GDPM ~ Monetary GDP
CONSM - Monetary consumption

c Total consumption



CPR
PBCONS
DY
GFCF
OAGRAM
OMFG
OPBS
OTRAN
OCSTR

0SUBS
MCAP
Mcox
MPROD
MEACM
XROW

PR

Fs

INVIS

-92.

Private consumption

Public consumption
Disposable income

Gross Fixed Capital Formation
Monetary Agricultural Output
Output in Manufacturing
Output in Publie Sector
Output in Transport Sector
Output in Construction Sector
Output in Subsistence Sector
Total imports

Imports of Capital Goods
Imports of Consumer Goods
Imports of Production Goods
Imports from EACM

Total exports

Exports to Rest of World
Exports to Egst Africa
Public revenue

Total savings

Savings gap

Trade gap

Import of Services

Export of Services

Factor Income

Invisgibles
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Exogenous Variables:

PI - Price deflator, Investment Goods, 1960 = 100
PY ~ Implicit price deflator, GDP, 1960 = 100
PAGR - Price deflator, Agricultural goods

K ~ Capital

ICIM - Cumulated Investment

LIMFG = Cumulated Investment in manufacturing

L- - Labour input, million man-hours

WX - World Export Index

N - Population

I. Aggregate GDP determinants:

The structure and performance of the economy during the period
1954-1967 has been analyzed in Chapter I, It was noted that bulk
of the production is based on a small scale agricultural sector,
which depends on agricultural exports for cash incomes. The share
of exports in monetary GDP is of the order of 40 per cent; its im-
pact on the economy, such as output in government sector and re-
venue, capital formation and savings and capacity to import is so
overwhelming, that it is the most important determinant of the
prace of the activities in the rest of the. economy. Due to its
linkage with the modern sector of the economy, the export sector
is, in a strategic sense, of even greater importance than the

agricultural sector which is larger in absolute and relative size.
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The performance of the economy in the past and its evolution in
the future is closely linked with the vicissitudes in export per-
formance, This hypothesis has been tested by regressing monetary
&fDP against exports (X) lagged one year to take into account

dynamic aspects of the export multiplier. The results of the

regression are reported belcw.l/
GDPM, = 130.228 + 1.593 X, . (i)
(4.641) (7.516)
R° = .82
DW = 1.7T79
F = 56.501

The statistical results suggest presence of a significant
causal relastionship between exports and monetary GDP; the former
"explains" 82 per cent of the intertemporal variation in the de-
pendent variable., Moreover, the export coefficient is "signi-
ficaﬂi" at the 1 per cent level as evidenced by a 't' value of
7.516. Lack of serial auto-correlation is suggested by a Durbin-
Watson value of 1.779.

On the basie of the above statistical findings and theore-
tical considerations, equation (i) is used in Model IT (Chapter

Iv).

l/The regression of total GDP, GDPT, against lagged exports
is also significant as reported below:

GDPT = 167.386 + 2.270 X 2

. t-1 I
e (6.152) (11.0k47) DW = 1,477
F = 122,03k

-
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The second basic relationship for determining GDP is the
standard Harrod-Domar type of production function linking output
to capital and savings. This model, whose variant we use in a
highly abstracted form, recognizes capital to the limiting factor
or production in the developing countries. In the developed coun-
tries, on the other hand, this constraint is 1é§s crucial -~ avail-
ability of manpower posing really greater difficulties for enhanc-
ing production. It is obvious, however, that complementary factors
of production such as entrepreneurial and administrative capacity,
skilled manpower and a host of other factors which are often col-
lectively referred to as "absorptive" capacity are important
limiting factofs.

In the sbsence of sectoral investment data and aggregate
capital stock estimates, the production function obtained is an
eggregate one, and assuﬁed a fixed technical relationship between
cumulated gross capital formation (as a proxy for stock of capital)
and monetary GDP. The relationship hypothesized is:

GDPMt = f(K)t_l

A number of additionel underlying assumptions implied by the
above specification may be made explicit; first, the production
functions’assﬁmes full capacity. In the short run, production
can be expanded by utilizing available capacity. The level of
aggregation implied fails to take into consideration different

responses of divergent sectors such as agriculture, manufacturing,



-96-

and services. Clearly, to have significant operational use, the
inter-relationships between the sectors need to be spelled out.

The estimates of capital stock, is derived from gross domestic
capital formastion which includes residential construction; even if
. it were possible to exclude construction, important questions, re-
lating not only to measurement of capital but also meaning of
capital are raised and remained unanswered.i/

It is fipally assumed that the average productivity of capital -~

is constant and so, therefore, is the marginal productivity.
GDP = aK

where a is the constant output capital ratio. If we assumed that
depreciation is a constant proportion of c of the total gross
domestic fixed capital formation, I, the stock of capital, K, at
time twill be

K(t) = K(0) + (1-¢) z I{t) dar

From fhe above equation it follows that output may be expressed as

a function of cumulative gross fixed capital formation i.e.,
t
GDP (t) = ak(0) + a(l-c) { I(t) d

The constant term aK(0) and the coefficient a(l-c) can be estimated

by fitting least squares.

l-/M. Ishag-Nadiri: "Some Approaches to the Theory and Messure-
ment of Total Factor Productivity - A Survey", The Journal of Eco-
nomic Literature, December 1970, especially pages 11ki-11L6.
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The least squares estimates of the relationship are given

below.;/
GDPMt = 239.913 + ,2hs5 z:GCFt 1 (ii)
(20.486) (9.243) - 5
R = .875
DW = 1.098
F = 85,448

The results are statistically satisfactory. The marginal
capital output ratio implied by equation (ii) above equals:

1
BGDPMt

( GXGFCFt_l)
that is, 4,081.

This egtimate of marginal capital output ratio is conside-
rably greater tﬁan the ratio (incremental) used for the second
five-year plan.g/ A marginal capital output ratio of L is greater
than theigyerage prevailing in developing countries at comparable

stages of development.éj

The investment effort implied to sustain
the growth rates postulated in the Uganda Plen is therefore a gross
under estimate. Alternative growth paths implied by different

capital output ratio are examined in the next chapter.

/The estimated relationship between total GDP and capital
is reported below:
* GDPT = 326,481 + .3hl ZGFCFt 1 R2 = ,925
(26.%05) (12.220) DW = 480

g-/Work For Progress, op,. cit.

§/See Table 32, World Economic Survey, 1969-1970 op._cit.

P
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Consumption Relationships:

In a developing economy such as Uganda's, the consumption
sector may be usefully decomposed into monetary consumption and
subsistence consumption., The latter constitutes nearly 50 per
cent of the former yet it is fundamentally different in behaviour.
In the former, the behaviour postulated in the Keynesian consump-
tion function is approximated in Uganda; that is, marginal propen-
sity to consume is positive but less than unity. In the subsis-
tence sector all production is consumed -~ and marginal propensity
to consumer equals 1.

It is also the case, however, that a large part of the monetary
sector consumes its output; developing countries typically have a
dual economy:in which the monetary agricultural sector behaves
similarly to the subsistence (also asgricultural) sector; savings
comes maiftiy fromte public sector or the urban-based "modern”
secondary sector. This means that even in the monetary sector,
consumption behaviour of a large part is similar to that in the
subsistence sector.

A number of hypothesis were tested to examine the consumption
propensitieé of different ethnic, income and occupational groups,
An-attempt was also made to estimate the short-run and long-run
consumptioﬁ propensities the functions fitted for verification were:

1. cr, = ) (eopr, cT, ;)

t t-1

2. 2, (CT/N)t = 1, (GDPT/N)t



-99~

3. oM, = fg (GDPMt, cmt_l)
b, CMt = fh (WYt’ N-WYt)
5. CM, = fs (PRY, NON PRY)
6. CPR = f6 (CPRt-l’ DYt)
Te CMt = f7 (GDPMt)
where
GDPT = Total Gross Domestic Product
GDPM = Monetary Gross Domestic Product
CT = Total Consumption
-CM = Monetary Consumption
CPR = Private Monetary Consumption
. N = Population
WY = Wage Income
N-WY = ©Non-Wage Income
PRY = Property Income
N-PRY = Non-Property Income

t = time subseript

Presnece of multi-collinearity between the various independent
varisbles, as indicated by high 't' value end high coefficient of

simple correlation compels us to confine the analysis to equation
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T whose estimates are presented below.;/
CMt = = -22,168 + 824 GDPMt (iii)
(-1.348) (16.729)
R = .955
W = 1.599
F =279.888

The marginal propensity to consume out of monetary income,
—3§%¥E—3 equals ,.824 and is greater than the average propensity
to consume. This suggests that strenucus effort on the part of
the government would be required to contain consumptidn and even
greater effort is implied in reducing it below the average pro-
pensity; Part of the reason for a marginal propensity to consume
greater than the average is the rapid increase which took place in

public consumption during the 1960s, following independence. A

1/

\y‘.
= An estimate of the short-run and long-run marginal propen-
sity was made using the following equation based on current price
data; the same equation, when deflated by fixed 1960 prices, yields
results that exhibit a high degree of multi-collinearity. The re-
sults presented below are used simply to highlight the problem of
obtaining reliable estimates from imperfect data.

PR CONS, = -103.887 + .L459 PR CONS + ,T16 DY

t (-2.255)  (2.007) 'L (2.905)
RS = .929
DW = 1.ho2
F = 79,683
PR CON
The short-run MPC —%y — equals «T16 whereas the long-run MPC,
9PR CON, 1 .
calculated as Y T 3PR CON equals 1.33.

t-1 (1 - "'35?““)
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a

strenuous effort is indicated in holding down public consumption if
Uganda is to generate additional domestic resources for capital

accumulation. The regression of public consumption (PBCONS) against
public revenue suggests that the marginal propensity to consume out

of total revemue is of the order of ,9. as reported below.

PBCONS = .,910 PB REV + -14.58h4 (iv)
(6.926) (-1.h438)
R = .783
W = «599
F = 47.975

Prevalence of serial correlation in the residual, however, .
renders the above equation useful only for illustrative purposes.
An alternative specifieation, that of regressing public consump-
tion against monetary GDP also yields statistically unsatisfactory
results,

L\1u® .
Investment Bbhaviour:

Investment behaviour has been a controversial issue in economic
research and its explanation in the context of the developing coun-
tries is a vexed one. What is clear, however, is that capital for-
mation ihvolves mobilizing additional real savings, to be channeled
appropriately~through the financial markets and finally translated
into augmenting capital stock at an abpropriate rate. The first
requirement ; that is of increasing the volume of real savings is
of fundamental importance if & high rate of capital formation is to

be sustained withoui‘inflationary pressures. In this sense, it
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should be stressed that an increase in the supply of finance cannot
be a substitute for real resources needed for capital formation.

While ex post domestic and foreign savings equal total fixed
capital formation, ex ante they may diverge considerably and here
expectations play an important note in determining the level of
capital formation. Gross domestic product in the monetary sector,
lagged one year is used as an explanatory varisble that reflects
the element of expectations; in a period of rapid growth, expecta-
tions are buoyant and stimulate savings, capital inflows and ulti-
metely capital formation, An alternative casual relationship be-
tween capital formation and GDP is implied by the so-called invest-
ment accelerator. In the model we have tested, an element of
expectation; as well as the accelerator relationship is used to
Justify using GDP as an explanatory varisble.

An addiﬁ?Znal variable thought to be of significance is the
relative price of investment goods, PI/PY where PI refers to in-
vestment goods prices and PY refers to the GDP deflator.

Investment decisions, in addition to expectations, are also
influenced by prices of investment activities or, in the Keynesian
model by interest rate which influences the marginal effectiveness
of capital (as‘indicated by the slope of the marginal efficiency
schedule of investment). In the face of adverse prices, invest-
ment decisions are likely to be postponed; a switch to increased

current consumption may be expected. On the other hand, if
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incentives exist for undertaking investment decisions in the form
of favourable relative prices, the response of entrepreneurs is
likely to be positive: the incentives may range from discrimi-
natory tariffs in favour of capital goods, fiscal qoncessions and
concessional loans to stimulate investment. The level of capital
formation in the absence of the above-mentioned incentives is
likely to be lower.

The above two explanatory relationships were tested in a re-
gression model and the following results strongly verify the under-

lying reasons.

GFCFt = 82,121 + ,287 GDPM, . (iv)
: (3.072) (6.692)
- 122,493 (PI/PY), RS = .927
(-3.796) W = 2,280
F  =64,800

A

It will be observed that each of the regression coefficients
is 'significant' at 1 per cent level and of the expected sign.
The coefficient of multiple determination is quite high and is
seen to "explain" over 90 per cent of the variation in the de-
pendent variable., The 'd' value of the Durbin-Watson test suggests,
moreover, the lack of serial correlation.

Production and Supply Relationships:

(a) Agriculturel Production:

Importance of the agricultural sector has already

been noted in Chapter III, - Due to its sheer size and a number of
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other reasons noted below, it will be a major determinant of Uganda's
economic performance in the future. Its behaviour in the past and
its likely evolution in the future is therefore of considerable im-
portance and needs to be examined with care,

The importance of the seétor is based, first, on the need to
furnish adequately demand for food from a rapidly growing popule-
tion. The consequences of lagging food production on the foreign
exchange resources and the domestic price structure are too well
known and frequent to require elaboration.

Secondly, since the sector employs over 90 per cent of working
force, its performance is widely felt. A fastrrate of growth of
production touches the whole sector and eventually the non-agri-
culturel sectors as well since it is the prime determinant of
demand. Agricultural performance also has salutory effect on ex-
port growth which enhances the economy's import and productive
capacity.

In this study, an attempt was made to estimate production and
supply behaviour of the sector with a view to obtain a relationship
best able to project, subject to policy aelternatives, %uture growth
of the sector.

The f&ilowing three basic relstionships were selected for
analysis f}om large number of alternative‘hypothesis tested.

OAGRM, = £,(W , ACR__,, Pagr, ;)

OAGRM, - £, {OAGRM -1’ Pagrt_l)
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OAGRMt = vf3 (OAGRMt_l, PAGR/PY};
where
OAGR = Value added, monetary agriculture
LA = +Index of weather (rainfall)
ACR = Index of acreage
PAGR = Price deflator, agriculture
PY = Price deflator, GDP

The first can be viewed, roughly, as a production function
embodying physical factor inputs &s explagatory variables whereas
the last two can be viewéd as supply relationships recognizing ex-
plicitly the role of prices rather than factors of production.

The results of the first regression equation are reported

below:
OAGRM = 2,755 + .0l1 ACR - .ThO PAGR (v)
(b,o54)  (k.531) (-2.094
- 0.15W R = .609
(-1.519)

The price varisble in the equation is unexpectedly negative,
but "significant" at 5 per cent level. The equation implies that
high prices discourage output, either through reduced plantings or
reduced effort to crop the plantings. There was no & priori hypo-
thesis reéarding the sign of the weather‘variable and therefore a
negative sigﬁ must bé to mean that an excess of rainfall is likely

to adversely effect the current level of output. The acreage

bR
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" varisble is of some interest and its sign as expected and statis-
ticelly significant, It is difficult to infer, given the regres-
sion specification, anything about the productivity of factor in-
put since the acreage is an index whereas output is not. Due to
the relatively weaker coefficient of overall determination and the
poor 't' values of the regression coefficients, the above equation
was rejected for the projection model.

The second equation is essentially similar to the. third and

1/

its results= are not statistically satisf&ctory and for that rea-

.-

son the third specification was chosen. This equations states that
current monetary value added in agriculture at fixed prices is de-

termined by two factors; the level of monetary output in the previous

1/

=~'The results of this specification are:

OAGRM, = .850 OAGRM, , + 17.540 PAGR + L.352
{5.657) (0.791) - (0.162)

R = 788

DW = 3,051

F = 21,560

" In an attempt to measure the Chenery type of "patterns" of "normal"
development, a regression was made between agricultural production
(OAGR) and per capita incomes (GDP/N) and size of population (N)
(See Chapter II for a theoretical discussion of this specification).
The following results were obtained and are worthy of note:

log OAGR = 0,191 + 1,019 log N - 0.221 log (GDP/N)
(0.358) (13.476) (-1.006)
R® = .983
I

\
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period. Lagged output determine the volume of seeds, fuels and
fertilizers availeble for the next planting. A low level of out-
put, due to natural phenomenon such as drought or floods, etc.,
has the effect of increasing consu@ption in previous -periods and
as the surplus of savings over investment is reduced, the level
of current output is further affected. Secondly, it may be argued
that the level of output realized in fhe past is the minimum that
the growers aim to realize to keep up with the growth in’demand.

In addition, conventions and habits perhaps play'a role to
the extent that growers have a ce;tain targeted mix of crops which '
they would produce, other things being equal. Consequently, the
level of output in the previous period serves as a gauge for unde;—
taking decisions ﬁt the margin.

The second varisble, that of relative price, is introduced in-
to the analysis for two reasons. First, in order to complement the
explanation of farmers behaviour offered earlier. That is, the de-
eision to expand production, ;t the margin, is taken on perfectly
national basis. If the relative price of agriculture is attractive
and better than realized in the past, an inducement exists for

' farmers to expand output., The responsiveness of farmers to "modern"
incentives in the form of higher returns is a controversial issue.
In this study, it is argued that farmers are responsive to price-

incentives and react and plan production much as any other economic
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unit does in consistent with the postulate of rationality.;/

The price variable suggests that if terms of trade are moving
"ageinst" the sgricultural sector, the farmers are likely to respond
by simply producing at the level in the past, at a minimu, and post-
pone decision at the margin to crop ete. in the face of adverse
prices. By the same token, when the terms of trade are moving in
favour of the agricultural sector, the growers respond in a positive
fashion to take advantage of the incentives.

The introduction of prices as instrumental variables in the
rlanning process enables an empirical assessment of different
growth paths under alternative conditions. The view of planned

prices is similar to that implied by Gunnar Myrdalg/ who defines

them as:

"....prices that under all existing conditions, in-
cluding the full range of government policies would give
entrepreneur and more generall, producers, traders, con-
sumers and savers incentives to act according to a par-
ticular development plan."

1/

~'For an analysis of the issue in the context of Africa, see
Marvin P, Miracle and Bruce Fetter in "Backwerd Slopping Labor-
Supply functions and African Economic Behaviour" in Economic De-
velopment and Cultural Change, January 1970. Also see O. Jones,
"Economic Man in Africa”, Food Research Institute Studies 1 (May
1960). For a specific supply analysis, see Robert M. Stern, "The
Determinants of Cocoa Supply in West Africa" in African Primary
Products and International Trade, ed. I. S. Stewart and J. W. Ord
Edinburgh; Edinburgh University Press, 1965). For an inter-
disciplinary approach to the issue of economic decision making,
see James E. Grunig in "Communication and Economic Peasants" in
Economic Development and Cultural Change, July 1971,

g/See Myrdel, Asian Drama, op. cit:, page 2037.
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The results of the regression are highly satisfactory, with
the signs of regression coefficient as expected a priori. The re-

sults are:

PAGR

Oagm = -53.531 + T5.928=F7— + .908 OAGR, , (vi)
(-1.327) (1.83%) (8.972)
R = .927
W = 2,280
F = 64,840

The coefficient of multiple correlation is high and the Durbin-Watson
value of over 2 suggests lack of any auto-correlation in the equa-
tion. The coefficients of the variables are statistically "signi-
ficant" at more than 1 per cent level for the lagged variable and
10 per cent for the relative price variable.

(bf. Industry:

The industrial sector in Uganda is still in a stage
of infancy; since en important part of its output is related to
processing of agricultural commodities, its performance could be
viewed as being dependent on the output in the agricultural sector.
Moreover, the income generated in the latter provides impetus ex-
pansion of production in the sector. A simple relationship between
menufacturing and agricultural growth is, in many ways, preferable
to other relationships to "explain" the behaviour of the sector in
terms of more éophisticated production functions.

The simple line of manufacturing production in Uganda could,

therefore, be best described in terms of demand effect; income
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growth. generate demand which is partially met by increasing output
of processgd food and the modest rangé of consumer items produced
within thexcountry. Not only is the technology for producing this
range of goods rather simple, but it will grow at a lower rete in
future as consumer preferences shift towards "finished" goods of a
different category, as import substituting strategy throws open
opportunities for expansion of production into more sophisticated
lines of production. The problems of increasing supply will assume
greater importance, In particular, skilled labour, manpower and
greater caﬁital accumulation in the sector would call for a more
comprehensive explanation of supply. Bearing this in mind, and

the need for a specification that takes into consideration policy
incentives for expanding output in the future, a proxy for capital
stock is introduced into a simple linear production function linking
output with labour input and capital stock.

In the absence of any data on the stock of capital in the in-
dustrial sector (which is defined to include mining and power), it
was assumed that the share of capital formetion in the industrial
sector aepproximates levels attained in countries with a similar

1/

structure of production.=' This share also approximates the level

;/See Table 31, World Economic Survey, 1969-1970, op. cit.,

" (The average share assumed is 30 per cent).
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of investment in plant and equipment. The assumptions pertaining
to the use of capital and aggregation discussed earlier with re-~
ference to total capital stock are also applicable here.

Among the functions chosen for determining the pattern of
manufacturing performances, the following yielded the best results

from the statistical viewpoint, and may be of some interest:

Indus = -26.649 + ,139 LIMFG + ,55T L (vii)

(-2.670) (10.686) (4.950)
R = .93
DW = lthT
F = 32,k00

The coefficient of multiple correlation is quite high and all

the varisbles are statistically "significant" at 1 per cent level.

The capital output ratio aoﬁFc) of T appears to be quite highl/

(9IMFG)

but it must be borne in mind that the definition includes capital
formation in power as well and this has the effect of increasing
the marginal output ratio.

The share of capital going to the industrial sector is to some
exﬁent subject to public policy and this enables an analysis during
the projection period of the effect of shares of capital devoted to

the sector.

1/ 1i4., Teble 32.
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(c) Pubiic Sector:

Public sector is likely to assume increesing impor.
tance in the future growth of the economy, First, its role in the
overall development effort is likely to grow as it initiates and
begins to implement development related activities such as provi-
sion of sociel services, transport and other infrastructural acti-
vities., Moreover, it is already the largest employer in the country
and if para-statal institutions are considered as constituent parts
of the public service, it is likely to become the most important pro-
ducer as increasing number of economic sctivities come under its
control,

In the absence of any direct estimates of value added in the
sector, the data used is from factor income side. Although during
the colonial rule the role of the sector was one of maintaining law
and order, it is beginning to assume a development role. It is true
that the capacity of the public sector to influence the rest of the
economy is limited to a poliey role. Its future importance, however,
will depend on the rate at which the economy is growing and creating
conditions for a greater participation of the sector in fhe overall
economic activities. A number of fisecal relationships (see d below)
should be viewed together with the sectors likely evolution. In the
following equation it is hypothesized that 'outﬁut' in the sector

will depend on the previous years monetary GDP as follows:

OPS = ,130 GDPM_; + .958 a (viii)
(7.207) (.162) R = ,809
DW = 2,451
F =32.h12 ™
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A

AT
{ -
The statistical fit is quite satisfactory and was adopted

for projection in the model in preference to the one relating out-
put in the sector to the level of public revenue.
(d) Construction:

Output in construction sector has been the most vola-
tile component of the secondary sector output; from a high level
recorded in the early 1950s, it has undergone a major decline through
the later 1950s and into early 1960s, although it began to pick up
appreciebly after 1962-1963. Investment and planning decisions are
reflected in this sector's behaviour. Due to a relatively greater
skill component in the output of this sector, it is likely to be a
bottleneck in future- growth and expansion, in the absence of provi-
sion for training number of skilled manpower required for the sector.
Growing level of economic activity demands increased construction
services and as & proxy for the level of demand, current gross
domestic product was chosen to explain the impact of overall de-
mand on variation in the output of construction sector. The results
were not very successful; the 't' value of the regression coefficient
was found not to be significant at 5 per cent level. As an slterna-
tive, therefore, value added in the sector was regressed against

gross fixed capital formation as follows:

OCSTR = 5,021 + ,100 GFCF (ix)
(1.931) (2.904)
5 R® 12

2,039
11.631

Pim
)
=
nnn
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Transport Sector

This sector is examined separately since its importance will
grow greatly in the future for two reasons: first; since Uganda
is a lendlocked country, transport provides important means of
cémmunications with the rest of the world and as Uéanda's exports
and imports structure begins to diversify, it will open up demand
for greater transportation services from neighboring countries.
Secondly, the internal demand for transport for commerciasl distri-
bution will increase greatly. It, therefore, needs to be planned
for accordingly to prevent bottlenecks appearing in the sector;
however, for reasons noted below, the sector's growth is examined
only from the demand side.

The demand for transportation services should distinguish
between commef;ial transpbrt and the non-commercial transport ser:ﬂ
vices and recognize the importance of substitution at different
tariffs ranges between road transportation and rail transportation,
Due to data limitations, however, it has not been possible to offer
an analysis of demand which takes price, among other variables, into
account,

A number of alternative specifications listed below, were

attempted:
: _ GDP
OTRPt = fl (R--’ Nt)
t
OTRPt = fe (OAGRt)
OTRP, =

£, (GDPM, )
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Of the three, the last was chosen although from & strictly
statistical viewpoint, all three of them yielded equally good re-

sults. The statistical properties of the third equation are noted

below:
OTRA = -5.50T + .0T0 GDPM, . (x)
" (-2.795) (11.063)
R = .18
DW = 1.720
F = 32,600

Given the overall development objectives the question arises
whether resources unproductivity employed in this sector should
be given particular incentives to switch to more productive sectors.
Or, alternatively, should the development objectives focus on the
more dynamic sectors of the economy where returns to investment
is higher and expect the resources to be pulled from the more back-
ward non-monetary sector of the economy.

The case for the first type of strategy is based on the kind
of arguments relevant to special measures in favour of regional or
sectoral development. The essence of the argument is that struc-
tural rigidities make it difficult for the relatively backward
sector to respond to incentives of the normal type and therefore
proportionately greater effort is required to affect any signifi-
cant changes in it.

Attentively, it may be argued that the sector, precisely be-

cause it is not identifiable and so little is known of its modus
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operandi, is not readily amenable to policy incentives directly.

The view is expressed that the sector embodies a type of economic
activity that, although not marketed, has important repercursions
on the agricultural sector, Moreover, the producer units in the

market and non-market sectors of agriculture are identical and a
distinction between them entirely spurious,

It may be argued that a decision regarding the proportion of
total to be allocated between consumption and investment is based,
assuming that supply is perfectly elastic and that institutional
arrangements exist for products to be disposed on the market, on
price incentives, An alternative view is that the behaviour of
the sector is determined by what tekes place elsewhere and that
faster growth induces a movement out of the sector elsewhere.

It has been observed that output in the primary sector is
responsive to market incentives and that such incentives must be
stepped up substentially if the resources from the subsistence
sector are to be released for development effort. The transfer
will take place only when the rest of the economy is growing and
thus generating higher demand for agricultural products via addi-
tional incomes. ?Pe overall strategy of development, particularly
in éériculturg, é%ould be expected to provide a solution to the
problem reduciné the share of subsistence production, without any
special measures in favour of the sector, provided the monetary

sector is growing at a satisfactory pace.
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An important qualification on the performance of the sub-
sistence sector would be the level of capital formation that takes
place and is not accounted for in the national account statistics.
For exsmple, improvements in dwellings, farms infra-structure {such
as rural feeder roads and bridges) contributes to the overall capa-
city to enhance production. Yet this activity is not reflected in
the available gross capital formation figures and to this extent,
the share of subsistence sector may give misleading impression of
a totally consumption-oriented production.

A number of hypotheses were formulated to clarify the role of
subsistence output in the overall structure of the economy and fol-

lowing are some of the relationships tested:

os, = f (N, GDP =)
OSt = f / OAGR)t t/
08, = f£3 /05 ,, ngR:

vwhere
0S = value added in the subsistence sector
ONA = value added in non~agricultural sector
GDP = gross domestiec product
N = population
OA = wvalye added in the agricultural sector
PRGR = price deflator, agriculture

PY = price deflator, GDP
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Two equations, the first and third are discussed below. The
first equation suggests that as the per capita incomes rise, the
output of this sector will decline although the rate of decline
will, to some extent, be offset by growing size of domestic market -
that is, the subsistence production will continue to be related to
population growth. The results of the equation, while statistically

significant, showed only very general insight into its workings.

GDP

log OBBS = ,904 - 0.400 log <5+ log o0k ¥ (xi)
(-1.412) (-1.517) (9.951)
RS = .06k
DW = 2.673
F  =178.000

The general inference that mey be made from the equation is
that while production in the sector will be positively associated
with the growth in size of the market - that is, growthAin popu-
lation, it will decline through time in importance,

The third equation cited above suggests that if terms of trade
in the sgricultural sector are moving in favour of monetary agricul-
tural output, subsistence output will decline - that is, the co-
efficient with respgct to relative price variablekis negative.
Moreover,” production in the subsistence sector can be viewed as
a surrogate for consumption, and that the producers strive to at
least maintain the level of overall consumption. These two va-

risbles are used explanatory variables and the results are as follows:
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PAGR

0SBS = 32,899 + 0.848 0sBS, , - 8.318 ("if") (xii)
(0.486) (3.h405) (-0.118)
R = .5U6
DW = 2.,k29
F = T7.616

Although the price coefficient is not statistically signi-
ficané, it is nevertheless of the correct sign. The equation
was used for projection model since it is a reverse of the implied
relationship for monetary agricultural output.

External Trade

(a) Exports:

Since Uganda's exports are entirely primary products,
and her share in the total world exports of her major exports is
low, its exports can be regarded as price taker in the world maerkets
and changes in prices are unlikely to affect significantly the total
volume of its exports. A detailed analysis of the destination of
exports, taking into account preferences in each market and the
market response to the exports from Uganda would be the only satis-
factory way in-which any significant pattern of exports could be
inferred.

An alternative procedure, that of estimating an aggregate ex-
port function to non-EACM countries, is adopted here for the pro-
Jection model; the problem of estimating exporttfunctions sepe-
rately for the major export commodities was touched upon in

Chapter I. The following regression fits were made and the
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reéression properties are briefly discussed:

XRQWt = fl (XROWt-l’ th)
XROW, = £, (XROW,_,, PX,)
XROWt = f3 (XROWt_l, th-l)
XROWt = fh (OAGRM)t
vhere

o XROW = wvalue of exports to rate of world
PX = price of exports
WX = world exports index
OAGRM =

monétary agricultural value added
. 3

The following estimates are of some interest and of the tﬁé,
the first was chosen for the projection model since it forecasts

somewhat better for the sample period.

XROW = 1,288 OAGRM -~ 59,720 (xiii)
(18.610) (-6.185)
RZ = .96k
DW = 2,150
F = 346.357
XROW = 19,717 + ,081 XROW, , + .5ho (xiv)
(1.764)  (.255) (3.104)
R = .926
DW = 1,881
F = 74,538
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The second equation exhibits a high degree of variance for
the lagged export variable and is therefore rejected although it
does bring out the demand effect in the world trade.

The equation (xiii) takes into consideration the supply side
indirectly since it links export performance directly with produc-
tion in the agricultural sector. It is expected that Uganda's
export to the rest of the world will continue to be primary com-
modities and therefore, non-agricultural exports will assume greeter
relative importance but they will be destined for the EACM countries.
Ugénda is accorded preferential access to these markets and it is
likely -that the share of its exports to EACM will grow at a faster
rate than to non-EACM,

An effort to estimate separate export functions by regressing
exports against legged monetary GDP in Kenye and Tanzania did not
yield satisfactory results. It is observed from the following that
variation in exports to Kenya and Uganda is largely attributed to

a trend factor as follows:

XEACM = 3.582 + 1.816 T {xiv)
(2.234) (9.645)
v R = .876
DW = 1.297
F = 93,0b0

For the projection model, a trend rate of growth of 6.5 per

cent per annum was assumed for exports to EACM,
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(b) Imports relationships:

Import date data is available in sufficient detail
to classify them in ¥wo basie ways. First, imports from EACM are
distinguished from the imports from the non~EACM countries. The
latter are declining in importance relative to imports from the
EACM and need to be distinguished since they are accorded prefe-
rential-access to the markets of Uganda.

Imports from the rest of the world (i.e. non-EACM) are further

classified according to end use, It is expected that in the future,
the relative importance of various. imports in this category is
likely to alter considerably as industrialization gathers momentum
and import substitution is extended to a wider range of goods.
The analysis of imports is carried out with a view to tie it up
as closely as possible with the evolution of other sectofs; it is
specified in the model as not only imposing constraints on the
growth of the economy but also as reflecting the vital dependence
;n the rest of the economy.

A simple import function, relating imports to income, yields

an elasticity that is lower though close to, 1 as follows:

log M, =~ ~0.800 + log 941 GDPM, {(xv)
R = .667
DW = 1.677
F = 27.063
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(c) Capital goods imports:

. Capital goods have been growing in importance over
the years and currently constitute the biggest single category of
imported goods in the economy. They depend essentially upon the
level of capital formation taking place in the economy; siﬁce over
a third of the capital formation is machinery and is entirely im-
ported, it would be expected to exhibit & rather close relationship
with the level of gross fixed capital formation in the economy.
Equally plausibly, the level of capital goods would be expected to
be determined by changes in the level of manufacturing activity.

To "explain" the variation in capital goods imports during the

period 1954-1967, the- following regression was chosen for the

model:l/
MCAP = iS5k GFCF - 8,642 (xvi)
R = .819
DW = 2.115
F = 59,846

As may be inferred from equation (xvi), the results are sta-
tistically significant and theoretically acceptable for projection

purposes.

1/

='The regression of capital goods imports ageinst value added
in industry is as follows:

2

MCAP = ,909 INDUS - 16.586 R® = .776
(6.787) (-3.117) DH = ,71h
F = 46.068
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(d) Consumer goods imports:

It was noted in Chapter I that the share of consumer
iﬁports.in Uganda is declining. This may be due to increased com-
petition from EACM countries and/or due to greater domestic pro-
duction of Pfinished consumer goods. It would be instructive to
determine whether, and to what extent, imports of consumer goods
are complementary or competititve to imports from EACM, Moreover,
the level of imports, being dependent on the level of consumption
teking place in the economy, must be expected to reflect associa-
tion between consumer spending and consumer imports. These consi-
derations are reflected in a number of regression equations stated
below in an attempt tp obtain a fuller understanding of the pattern

of consumer goods imports,

MCON, = r (MEA_ , lgggﬁt) (i)
PC

McoN, = £, (Fff’ cons, ) (ii)

MCONt = f3 (DY)t—l (iii)
where

MCONS = consumer goods imports

MEA = imports from Fast Africa

Indus = value added in industry

‘PC = price deflator, consumer goods

PY = price deflator, GDP

DY = disposasble income



-125-

While all three yield quite satisfactory results, equation
(ii) was chosen for reasons noted below.

As import substituting programme of industrialization is ins-
tituted, special measures in favour of the domestic industry have
to be adopted; the most obvious first solution’is to render imports
of consumer goods prohibitive. This is done through tariffs or
other fiscal means to render them relatively expensive., The exist-
ing arrangements acecord domestically produced goods some advantage
in any case; the level of effective tariffs is likely to be higher
than the nominal tariffs and in consequence, relative érices would
be expected to be important determinants of the consumer goods
imports.

In addition, the level of total consumption Qould be an impor-
tant determinant of imports; as incomes rise and consumption in-
creaseé, it is spilled over into increased import demand. These
two considerations are noted in the following regression that
attempt to explain consumer imports in terms of relative import

prices and the level of consumption spending as:

M CON PM ..
S eona— = O8U4.985 + .056 CONS ~ T3.61h—m- (xvii)
P cone (1.910) (-2.145)FF

R = 2.43

W =  1.920

‘F = 3,098

While the multiple correlation coefficient is low, the co-

efficients are statistically significant and of the correct sign.
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Of particular interest is the relative price coefficient and the
coefficient sign associated with it. The coefficient exhibits a
high degree of sensitivity to changesbin reletive import prices.

(e) Producer goods imports:

This category of imports refers primerily to raw
materials and construction goods which are among the more important
intermediate goods. It was noted in Chapter I that this category
of imports has been declining in relative importance due to a number
of reasons. While there exists a wide range intermediate producer
inputs whose demand would continue to expand, it is also the case
that this category of goods are among the easiest to produce domes-
tically; they range from building materials such as cément, asbestos,
etc. to simple metal frames and boxes. Since producer goods are
essentially intermediate construction inputs, we would expect demand
for such imports to be closely determined by the level of capital
formation., On the other hand, as industrial expansion takes place
and due to the'size of domestic demand, it becomes feasible to manu-
facture:them-domestically. As this process materializes, the level
of producer imports would be expected to decline. These considera-
tions lead to a regression equation that attempts to "explain"
producer imports in terms of a positive association with the level
of capital formation and a negative one with resbect to lagged

monetary GDP. The results of the regression are given below:

MPROD .= 41,792 + ,50h GFCF - .15k GDPM_, (xviii)
(5.684) (4.079) (-3.k25)
R = .58
DW = 1,65k
F = 8,775
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The regression coefficients remain significant at more than
1 per cent level and there is evidence of absence of any serial
correlation in the equation. ?E; equation is used for the projec-
tion model.

(£) Imports from EACM:

Imports from the EACM countries are likely to continue
to increase their share in Uganda's total import bill, as industria-
lization proceeds in the EACM countries, many of the capital and
consumer goods heretofore imported from non-EACM countries will be
supplied by the trading partners,

It would be expected that if imports from EACM have been com-
petitive rather than complementary, we would expect a positive
association of EACM imports with non-EACM imports in the latter
case and the reverse to be true in the opposite case, other things
being equal. To determine whether and to what extent EACM imports
were ccmpet%ggﬁwith non-EACM imports, regression between EACM imports

v

and two independent variable - the level of non-EACM imports and the

level of manufacturing output was attempted as follows:

MEA = .988 OMFG - 0,103 MROW - 11,437 (xix)
(11.802) (-1.373) (-2.1476)
B2 = Louy
DW = 1.818
F = 110.687

The results suggest that imports from EACM (MEA) appear to be

complementary with manufacturing output (OMFG) but compete with
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imports from the rest of the world (MROW). The coefficient of

multiple determination is high and the value of the Durbin-Watson

test indicate lack of any special correlation; moreover, the signs

of the coefficients are expected but statistieally unsatisfactory

in the case of the MROW coefficient as evidenced by a low 't’ value.
The above specification was therefore rejected in favour of

& simpler demend relationship that takes into consideration lags

in determining current import levels. EACM imports are "explained"

in terms of monetary GDP, lagged one year as follows:

MEA = - 38.535 + .198 GDPM, . (xx)
(-4.775)  (7.973)
R® = .839
DW = 1,398
F = k,056

The statistical properties of equation (xx) are quite satis-
factory and is used for the projection period in preference to
eéuation {xix).

The marginal import propensity BMEA/BGDPt_l of almost .20 is «
greater than other import categories and in all probaebility will

increase through the projection period.

Miscellaneous relationships:

(a) Public revenue and expenditures:

Thebshare of public revenue in total GDP has been
groving at a repid rate - between 1960 and 1967 the per capita tax

revenue has nearly doubled. The exigencies of a growing development
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budget has clearly necessitated greater domestic effort at mobi-
lizing resources for development. During the period, the share
of indirect taxes in total revenue appear to have increased, in-
dicating that fiscal measures have in all probability have had
some redistributive effects in favour of the relatively higher
income groups in the economy. Instead of deriving separate expla-
natory relationships for different tax ?ategories, an oversall re-
lationship was derived to obtain & measure of tex elasticity.

Tex elasticity is a measure of the government's efforts to
channel growing resources for enhancing the public sector and
overall development effort. Ugande's efforts in this direction
have been noteworthy and its performance, in terms of tax effort,
compares more than favourably with that of other developing coun-

tries.l/ The following equation indicates an elasticity of the

order of 1.4 at the margin.g/ h
log PBREV = - L4,06L + log 1.443 GDP (xxi)_
(-6.226) (12.785)
R2 = .926
DW = 1,578
F  =163.h441

1/

='8ee "The Measurement of Development Effort" (United Nations
publication, Sales No. E.T1.II.D.h).

2/

= For the projection model, however, a linear relationship
was used. This equation yields the following results:

2

PBREV = ,336 GDPM - 36,132 R® = ,9h2
(14.564) (-k,68%) DW = 1,606
F =212,193
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(b) Miscellaneous relationships:

The relationships derived with respect to some of

the external trade variables need to be completed to obtain a
fuller idea of the likely trade pattern that would emerge by the
end of the projection period; in particular, consideration would
have to be taken of the trends in net factor income receipts and
trade in services over the projection period. Both these would
additionally enable an estimate of these two-gap hypothesis which
is based on the necessary relationships between certain variables
such as investment and imports with the rate of growth of output
end on the other hand, the limits to the attainment of other
variables such as domestic savings and exports. The difference
between import requirements and export potentiasl represent the
"trade gap" and the difference between investment and savings re-
present "resource gap" - the two gaps are in national accounting
terms equal ex post.

To estimate the trade gap, we have to include in the overall
resource availability the earnings and expenditures from services

and net from factor income earnings. Algebraically,

GNP = C+I+X-M (i)
GNP = C+ § (ii)
FS = I -8 (iii)

FS = M-X (iv)
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where:
GNP = gross national product
c = consumption
I = investment
X = export of goods and services
M = import of goods and services
F = net foreign inflow

The presentation of

the two "gaps" in the above brings out

the importance of net foreign inflow in bridging the two gaps and

making them equal in such models.

To obtain a further picture of the resource gap implied by

different rates of growth, we have separated the factor income

component of invisible éarnings and attempted to obtain separate

regressions for factor earnings and expenditures without success.

Therefore, a simple trend relationship was fitted to the invisi-

bles varisble and the net factor was regressed against GDP. The

results are given below:

FY =

INVIS

where

FY =

]

INVIS

- 2h,269 + .086 GDPM
(-10.512) (14.042)

= T7.513 + 3.388 TIME

net factor income

net invisibles

(xxii)

«937
2,643
197.200

.938
2,643
200,242
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Chapter "V
Application of the Model

The set of empirical relationships we have deiived may be
used in the context of an econometric model or on their own
as describing strgctural characteristics of the Uganda economy ..
during the period 1954-1967. The single equations, during the .
construction phase, serve as testing devices for the alternative
components of the system. The system of relationships can be
employed, if properly formulated, to project growth patterns of
the economy and indicate the measure of the effort required to
meet certain policy objectives. The model so developed can be
put to a large number of uses degbndi g on the predictive ability
of the model, its logical ordering and suitability of a frame-

‘work in which to integrate ramifications of various policy goals.

For example, if a certain growth rate of the economy is
set as a desired policy goal, the impact of such a target on
savings, consumptioﬁ, sectoral production, external trade, net
foreign capital inflows, fiscal measures, etc., would necessitate
a solution of the entire system of relationships simultaneously.
This is done, in practice, by substituting all lagged values of
dependent variables for periods prior to the intital projection
date. As the simulation proceeds, the computed values of the

lagged endoéenous variables become inputs for the projection

period. In'addition, values have to be assigned to exogenous
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variables that are given as data; with given lagged endogenous
variables and exogenous variables, it is a relatively straight-
forward matter to solve the model as a system of finite
difference equations and a number of convenient computation
methods are available to do so. Before we come to the actual
solution of the model, and discuss its various properties, a

number of general observations may be made about methodology.

In the reduced or projection form, each endogenous variable
is expressed éxplicitly as a linear function of all the pre-
determined variables, (that is, lagged endogenous and exogenous
‘variables). Symbolically, we may state:

£ T
Y= £ Wi Xip +V
i=1

Where Yt represents endogenous variables, Xj

t
& to the pre-
determined variables and'ﬂ; to the reduced form coefficients

and Vt for the reduced form residuals.

In our model, we are interested in determining future values
of (Yt)’ the endogenous variables. In the model the predetermined
variables are those that determine economic change. In a
policy model, elements of which were outlined in Chapter II, the
predetermined variables can be classified intb those‘variables
are that are given (or data) and which the policymeker can do

little to affect or variables which can be controlled by the
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policymeker. In a strictly policy model, it is the relationship
between controlled and endogenous variables that is important
since they demonstrate the influence, if any, of the policymaker
to affect and alter economic magnitudes. An important use of
such a specification is to enable a comparative evaluation of

various alternative policies,

The equation above may be generalized in a matrix form
A
as Y =W\X. Differentiating with respect to X, we obtain

: A
3y = 20X = T - In terms of finite differences, the elements

RS 3 X

of the matrix express the ratios.

A Yy
—1 7
A%
and therefore, Ayi =Tiij. llx'j which means that the J{'s are
multipliers of the predetermined varisbles. These multipliers
are often referred to as impact multipliers since they show the
effect on the endogenous variables which occur in the first

year as a consequence of a unitary change in the predetermined

variables.

Before the model is put to use for analysing either the
consistency of the Second Plan targets or the growth patterns
of the economy through to the year 1980, the predictive ability
of the model has to be estiablished. Indeed, the entire exercise

rests on the ability of the model to predict with an acceptable

e
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degree of accuracy for the sample period 1954-1967. What degree
of accuracy is acceptable depends on the type of model constructedjl
the use it is to be put to and the characteristics of the economy
the model purports to describe. In a short-term forecasting
models of the type used extensively in the United States, a high
degree of forecasting ability is necessary and often realised
whereas for projection purposes, only the broad pattern of the
behaviour of the variables to be projected is of interest. More-
over, models of developing economies are likely to embody greater
prediction errors due in part to the methodological difficulties
discussed in Chapter II and the poor quality and range of
statistical information available. In a relatively simple model
with few aggregate varialbes to be predicted the level of pre-

dictive ability would have to be high, even when such models are

developed for developing countries.

The structural estimates obtained from the statistical ex-
amination of the economy for the period 1954-1967, together with
't' values (in parenthesis), of the coefficients, values of
multiple correlation coefficient adjusted for degrees of freedom
and Durbin-Watson test (DW) and F values are presented below.
The 29 equation model was simulated for the period 1954-1967,

using actual exogenous variables and lagged endogenous to obtain
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an indication of the predictive ability of the whole model for

the sample period. The model is presented below:

Structural Equations R DW F

1(a). GDPM = 130.228 + 1.593 X, 822 1.779 56.501
(4.641) (7.516)

1(b). GDPM = 239.913 + .245 4CT 875 1.098 85.448

o (20.186) (9.243) ®°1
2. CONSM = -22.168 + .82 GDEM .955 1.599 279.888
(-1.3148) (16.729) .
3. GFCF = 82.121 + .287 GDRM, .927 2.280 6L4.800
(3.072) (6.692) -
-122.492 (PI/PY)
(3.796)

L. OAGRM = -53.531 + 75.928 (gggg) .927 2.280 64.840
(-1.327) (1.834)
+ .968 OAGRM

(8.972) -1

5. Oludus = -26,649 + ,139 STMFG .930  1.457 32,400
(-2.670)(10.686)
+ 557 L
(4.950)

6. OPBS = .958 + ,130 GDEM

(\162) (1.207) L 809 2.451 32.412

7. OTRA = -5.507 + ,070 GDPM 918 1.720 32.600

(-2.795)(11.634) 2
8. OCST = 5.021 + .100 GFCF Iy E-] 2.039 11.631
(1.931) (2.904)
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R Di F
9. OSBS = 32.899 + 0.8I8 0SBS, 12 2.039 11.651
(0.486) (3.405)
-8.318 (2%33
10. XROW = -59.720 + 1.288 OAGRM .96L  2.150 346,357
(-6.185)(18.610)
11. XEA = 3,582 + 1.816 T 876 1.297 95.0b0
(2.234) (9.6L5)
12. MCAP = .45k gFCF -8.6L2 819 2.115 59.846
(7.737) (-2.358)
13. MCONS = 84.985 + .056 CONSM 213 1.920  3.008
(1.361) (2.321)
M
~73.614 (=
(-2.145) B
1. MPROD = 41.792 + .594 GFCF .585 1.654 8,775
(5.684) (4.079)
- .154% GDPM,
(-3.h25) 1
15. MEA = -38.535 + .198 GDPM, 839 1.398 4,056
(-b.775) (7.973)
16, PBREV = -36.132 + .336 GDPM .9k2  1.606 212.193
(—h.S&%)(lM.Eéh)
17. INVIS = 7.513 + 3.388 T .938  .336 200.2L2
(2.614)( 5.313)
18. FY = -24.269 + .086 GDRM, . 934 2.6L43 197.200

(-10.512) (1k4.0L2)
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Definitional Equations and Identities:

19. GDPT = GDFM + OSBS
20. CONSMT = CONSM + OSBS
21. MROW = MPROD + MCONS + MCAP

22. M = MROW + MEA

23, X = XROW + XEA

24, OSRV = GDPT - OSBS + OAGR + O INDUS + OPBS + OCSTR +
O TRANS

25. DS = GDPM - CONS M

26. FS = GFCF - DS

27. FG=X-M+ (MS - XS) + FY

28. CI_ =£CI,_, + GFCF

The actual values of main variables, together with values
of the variables predicted by model simulation are presbnted

below.

It will be observed from Table 1 that the range of pre-
dictive ability varies considerably. For monetary GDP, the
prediction error is just over -1 per cent for 1966 and +2 per
cent for 1967, whereas for fixed capital formation, it is
+22 per cent for 1966 and +2 per cent for 1967; The average
range of error is considerably less than 10 per cent and much

less than that for the important variables. Later on, in
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Table

I

A comparison of model with actual solutions

(million U.S. §)
1966 1967

Main variables Actual Model Actual Model
GDP, Monetary 429,830 kos5,331 439,100 448,587
Subsistence 149,800 149,839 154,300 153,975
Total GDP 579,640 575,170 598,770 602,562
Consumption Monetary 363,179 331,582 347.621 339,211
Gross Fixed Capital Formation 75,040 92,021 94,920 97,311
Value Added, Industry Lo,k70 51,639 52,950 57,780
Value Added, Public Sector 55,420 56,836 55,412 58,0k
Value Added, Construction 10,320 14,223 11,180 14,752
Value Added, Transport 22,016 25,011 25,2k 25,669
Exports, East Africa 2k, 770  27.190 34,920 29,006
Exports, Rest of World 156,460 171,443 179,190 176,935
Exports, Total 182,130 198,633 214,110 205,941
Imports, East Africa 43,178 42,699 37,534 146,399
Imports, Rest of World 105,042 101,580 101,678 102,957
- Imports, Total 148,220 1hk4,279 139,212 149,356
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Table III, the projection values are compared with those realized
since 1967 and on the basis of the two exercises, the results are

believed to be acceptable for our purpose.

Elsewhere, we have already observed that Uganda's Five Year
Plan is based on the assumption that an average incremental capital
output ratio of 2.7 prevails through the period 1966-1971. Two
implications of this assumption, not spelled out in the Plan, may
be explicit before an effort is made to compare the plan projections
with the model projections: the first of these assumptions relate
to the savings effort; the plan implies an average investment/GDP
ratio of 19.5 to sustaip an average rate of growth of 7.2 per cent
per annum. The marginai capital cutput ratio estimated by
cumulating gross capital formation and regressing it with monetary
GDPL/ is L.0 per cent. If we accept this ratio as the one that has
prevailed in Uganda during the period 1954-1967 instead of the one
assumed by the Plan, an unprecedented investment ratio of almost
29 per cent would be implied in sustaining a growth rate of 7.2
per cent per annum. While it is possible to identify conditions

under which such a ratio may be attainable,g/ it is by no means

1/ See Chapter III.

g/ It is possible to assess. the capital inflows required in
meeting the resource gap, the difference between capital formation
and domestic savings, in the so-called two gap model discussed in
Chapter IIT.
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easily attainable. Indeed, the information available suggests
that during the period 1966-1969, the average has been 16.6 per

- cent. The actual growth rate during the period 1966-1970, on
the other hand, has been 4.3 per cent at fixed prices - far below
the rate targeted for in the Plan and closer to the histroical

experience.

Using Variant 1 of the basic model - where GDP is determined
by a production function with a stock of capital, K, as the only
factor of production, the level of GDP that emerges through to
1980.is indicafed in Table II below. At an unchanged marginal
capital-output ratio of 4, the basic determinant of the capital
stock is the rate of accumulation. We have incorporated the
assumption that public authorities would undertake considerable
efforts to render a high investment ratio possible through fiscal
and other policy inventives. The rate of capital accumulation is
determined by an exogenous price variable and a lagged endogenous
variable, the level of gross domestic product in the monetary
sector. Given the two predetermined variables - relative invest-
ment prices and lagged GDP -~ the following growth path of GDP is

obtained.

A factor in this has been the stagnant growth of Uganda's

export performance - their value remained constant between 1966 and
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Table II

Year comé/ GFCF‘ _ GFCF /GDP 2/

1968 k71,305 96.952 0.206 948,682
1969 473.833 106.772 0.225 1055.453
1970 495,643 107.153 0.216 1162.606
1971 520.350 113.865 0.219 1276.471
1972 547.840 121.379 0.222 1397.850
1973 ‘578.016 _ 128.863 0.22% 1526.712
197k ’ 610.797 137.919 0.226 1664.631
1975 646.118 147.619 _ 0.228 1812.250
1976 . 683.929 158.029 0.231 1970.279
1977 A72h.195 169.135 0.234 2139.41k
1978 766.885 180.927 0.236 2320.341
1979 811.993 193%.330 0.238 2513,671
1980 859.518 206,415 olaho 2720.085

1/ £GFCF. Values are in '000 U.S. dollars at 1960 prices.
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-

and 1968 and increased by about-h per cent between 1968 and 1969.
While national accounts data is - not available beyond 1969, it is
clear that the growth path of the economy as projected by the model
"is closer to the realised path than that postulated by the Second

Five Year Plan as the following table suggests.

Table IIT

Monetary Gross Domestic Product at Fixed Pricesg/

Year Actus1/ Mode1%/ Prand/
1966 A u2-9,830 ‘ L25,331 429,830
1967 439,100 39,100 460,777
1968 Lly7,003 b5l 111 k93,952
1969 505,113 483,177 529,516
1970 ‘ 505,600 513,811 567,641
1971 n/a ° 547,076 608,511

g/ All values in_'OOO U.S. dollars at fixed 1960 prices.

b/ For 1969 and 1970, the values, respectively, are
official estimates and forecasts.

¢/ Based on Variant 1 of the basic model.

d/ The Second Plan, 1966-197L, values havk been obtained
by applying the planned growth rate to the actual 1966 value.
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A detailed comparison of the structure of the economy as it
emerges through the model's growth path and the path assumed in
the Plan is rendered difficult since relatively little data is
available in the Plan to indicate savings, capital formation and
external trade relationships as they emerge by 1981, Indeed, apart
from an assessment sbout the Perspective Plan little additional data
is available to make any detailed comparison possible, If, however,
the growth rate of 7.2 per cent assumed in the Plan is applied to our
model, the structure that emerges as a result of such an assumption
about growth is compared in Table IV below to the growth path that
seems atteinable in the context of the model developed in Chapter III

S

and the path postulated by the Plan.

The wide divergence setween the Plan targets and the model and
the actual (réalized) values raises serious questions about the
feasibility of the Plan which from its inception is failing to meet
its targets, The reason for this may be attributed to an unrealistic
assessment of doméstic production potential, optimistic assumptions
about export and foreign aid availability and the failure to take
into account administrative and manpower constraints. The structure
of the economy as conceived in the Perspective Planl/ and as it

emerges in the projection model is compared below in Table IV with

a view to assess the -overall consistency of the plan targets.

1/

~See Work for Progress, op. cit.
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Table IV

Comparison of model solutions with aectual and plan targets

Per cent of 1966 1911 1981

GDP Actual Model  Model Plan Model® Plan
Agriculture 38.8  39.8 k1.2 37.5 40.8  35.8
Industry kL 13.3 18.1 16.4 21.1 18.0
Public Sector  12.0  11.9 2.3 12.3 12.4  12.2
Subsistence 34.8 33,6 32.7 29.4 2h.5 19.6
Transport 5.1 4.9 5.7 5.7 6.1 6.1
Exports k2.3 4o.8 50.4 k6.0 4.k L8.9
Imports 3.4 33.9 30.3 32.9  3l.2  31.0
GFCF 17.5 18.9 21.9  21.4 24,0 24,3

Source: Statistical Abstracts, Ministry of Planning, Entebbe,

various issues.

a/ Refers to 1980.
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The rate of GDP growth implied between 1968 and 1980 is 5.1
per cent per annum - considerably below the optimistic Plan
assumption of 7.2 per cent per annum between 1966 and 1981. The
model solution and its underlying assumptions may be criticised
on the basis that the implied marginal capital output ratio is
greater than that prevailing in developing countries at Uganda's
stage of development. While this is true, it, nevertheless has to
be borne in mind that in Uganda, large overheads ranging from
transport, electricity power and social services impart a major
pressure on the productivity of capital in the short run. More-
over, considerable excess capacity is expected to emerge due to
lags in gestation of investment projects with the consequence that
capital output ratio may even increase through time; such an in-
crease has been frequently noted for other developing countries
in the past and therefore the assumption of a falling capital out-
put ratio over a period as short as a decade seems unwarranted.

It would be preferable, however, to examine the growth path of the
economy in the context of a model that does not rely on a simple

production function of the form GDP, = f(K)t_l.

Any assessment of the future growth of the economy has to take
the basic structure of the economy into acecount and formulate future

development strategies on the basis of that strucutre. This does
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not mean that the projection is cast entirely on the basis of
present characteristibsnaf’fﬁz economy and is a purely mechanical
exercise. By allowing appropriate policy changes or alternative
targets of growth, it is possible on the basis of our empirical
investigations to examine the future performance of the economy
and various alternatives to it. However, this necessitates a
clear identification of the important characteristics of the
economy; the specification strategic sectors, their effect on the
rest of the economy and the model's ability to predict for the
sample and projection pericd. In what follows we outline the
projections of a model that is believed to capture the basic
structure of the economy; that is able to forecase with acceptable
accuracy during the sample period and the one that'is specified in
such a way that the implications of alternative policies can be

examined.

From Chapter I and III, two salient features of the economy
are brought out by our investigations. .It is observed that the
econgmy is predominately agricultural - with characteristics
typical of the sector in other developing countries. Nearly half
of the total output is consumed by producers, the rest being marketed
in rural and urban areas and eiported abroad. The cbmmoditiéé that

are exported are not consumed domestically in any case and therefore
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the largest component of marketed-egricultural surplus is for

export. It has also been noted that total export income constitute

‘nearly half of the monetary gross domestic product. This income,

the most important single source of income to the population and
one of the major sources of revenue for the government, determines

the pact of activity in the rest of the economy .

The link between agricultural performance and export perform-
ance is the most important singi; characteristic of the econony;
exports translate domestic agricultural production into incomes;
the peasant oriénted mode of production ensures, through the export
multiplier, that the effects of changes in production are rapidly
transmitted to the rest of the economy. Admittedly, export price
movements weaken to some extent the link between supply and in-
comes; the instability of export prices result in remuneration

to growers that does not often reflect domestic efforts.

The basic ordering of the model is such that a number of key
relationships determine directly or indirectly the growth
trajectory of the economy., Agricultural production in the monetary
sector is, as has been discussed in Chapter III, determined by two
factors - relative agricultural prices and level of its own out-
put in the precéding yéar. Agricultural production, in turn, deter-

mines the growth of exports to the rest of the world. TheseAexports
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consist almost entirely of primary commodities and therefore closely
related to the performence of the agricultural sector. Export
performance in the previous period in turn, determine the current
level of output in monetary GDP.E/ The lﬁtter in turn determines

the level of capital formation, con$umption and savings, and demand
for services in the rest of the economy. Th% level of incomes is

an important determinant of consumer imports and producer and
capital goods inputs. The latter is related to the capital formation
and the former is related positively to GDP and negatively to GDP,

indicating some import substitution in this category of imports.

The propensity of consume and its reciprocal, the propensity
to save indicate, given the level of capital formation, the foreign
resources that would be required to close the resource gap. A
number of miscellaneous relationships, pertaining to taxes, in-
visible trade and factor income payments, generally demand deter-

mined, close the model.

The simulation path depends on the assumptions we meke per-
taining to agricultural pricing policies. If a strategy of growth
that relies on diversification and relatively greater emphasis on

expansion of production in the non-agricultural sector is assumed,

1/ The mechansim of the export multiplier has been noted in
Chapter I. '
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a pricing poliey that leaves the strucutre of existing prices

unaffected may be the most obvious assumption to make.

Alternatively, a strategy of growth that relies on agriculture
based export expansion would require effort to render agricultural
production attractive through pro;iding relatively attraetive prices
for agricultural production. Two paths may be assumed in the
Second Strategy; first, a "moderate" effort of rewarding
suppliers may be assumed or alternatively a vigorous effort ét

enhaneing agricultural output may.%e assumed.,

The solution of the model under the two alternative assumpt-
jons is compared 5elow. The table indicates the growth path of
the major macro variasbles and compares the structure of the
economy as it emerges under the two alternative assumptions of

model II.

From Table‘V, a number of clear patterns emerge; the structure
of the economy, with one or two important exceptions, does not
differ,much'between the two strategies as observed in the

. aifferent share of non-monetary outpuﬁ, agricultural output,
resource gap, and industrig;;share. A number of variables - share
‘of public and service séctor, the invéstment ratio, average import

'coeffiéient exhibit remarkable stability.

'Thefsharéfof the non-agricultural sector does not alter
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Table V
Variable Moderate growth High growth
Rate of growth, 1969-1980
GDP ) k.5 6.7
Consumption 4.6 6.0
Agriculture _ k.9 6.4
Public Sector k.t 4.9
Industry 7.6 8.0
Subsistence 2.6 2.5
Transport 5.5 6.7
Exports T 6.3 7.7
Imports 5.0 6.1

Structure of Economy, 1980
(Share of GDP)

Agriculture - ho.o . b2k
Capital Formation 2k.0 2k.0
Industry 22.3 20.1
Subsistence 28.3 23.3
Services 15.6 16.0
Exports 56.0 58.0
Imports 31.3 31.1
Public Sector 12.5 12.3
Tax Revenue 20.2 22.0

Resource Gap (Min. $) 29.2 36.8
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significantly and confirms our hypothesis that the agricultural
sector will continue to play a dominant role in the future growth
of the economy. To diversify the structure of production, an
unprecedented increase in the output of the non-agricultural
sector would be required - an effort that appears, based on our
investigations, almost impossible to materialize. On the other
hand, realization of an exceptionally fast growth in the non-
agricultural sector is predicated on the performance of the
agricultural sector. Output in the former is dependent on the
level of income generation in the agricultural sector and a
strategy of growth that fa;ls to take this into consideration is

likely to fail.

Under both assumptions, a resource gap emerges and implies
a considerable inflow of foreign capital to bridge the gap.
This finding differs from findings in UNCTAD secretariat's studyl/l
In the UNCTAD study, a resource gap does not emerge at growth rates
of GDP of less than 7 per cent. Our own investigations show that
a resourée gap, based on the past savings performance, emerges

after a growth rate of over 4.5 per cent per annum.

The visible trade balance continues, on the other hand, to

remain in Uganda's favour through the period but is increasingly

;/ Trade Prospects and Capital Needs of Developing Countries,
op. cit., Table IX.2

m,
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offset by a growing invisibles imbalance.

The average import coefficient ié fairly stable through to
1980 but a number of significant changes in its composition emerge.
The share of producer goods in total imports decline as do consumer
goods under both modest as well.as high growth assumptions. This
decline is offset by increéses in the share of imports from
East Africe and capital goods imports. Under the assumptions of
high agricultural growth, the share of East African exports falls

whereas the reverse takes place in the éase of a moderate growth.

. The fiscal structure as it emerges by 1980 is of some interest.
While the average tax ratio declines somewhat from 23.8 to 21.7 A
between 1968 and 1980, the dependence on indirect taxes as a major
source of revenue diminishes - the share of direct tax in total
tax rising in both cases by 10 percentage points from 52 per cent

to 62 per cent.

The share of capital formation remains at 24 per cent in
both cases. This is due ﬁo the dependence of capital formation
on relative investment goods prices, which are assumed to be
instrument variables amenable to policy decisions. The second
determinant of capital formation is level of lagged GDP and since
a smooth growth trajectory is obtained in either case, capital

formation continues to increase at a steady pace.
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»IIn the model, the industrial sector is assumed to grow indepen-
denﬁly of the overall growth although since it is based on a pro-
duction function embodying a stock of capital, it is indirectly
dependent on GDP. It is assumed that 28 per cent of total gross
fixed capital formation is channeled to the industrial sector.

This implies a sustained effort to attract resources, through tariff,
fiscal and monetary incentive, to the industrial sector. In view

of the strong possibilities for import substitution that we have
observed, the sector is in a position to grow at fairly rapid

rates and the growth assumed in the Plan is close to the model

projection.

In considering the two versions of the model and its numerous
variants, a number of 'robust® findings emerge. First, that the
projections of the Perspective Plan are highly optimistic and
nearly impossible to realise even under the optimistic assumptions

of a sustained agricultural growth.

Secondly, the growth rate, under numerous alternative
assumptions relating to key variables such as savings, capital in-
flows, export. performance, agricultural growth and capital output
ratios continues to remain stable between 4.0 and é}? per cent,
~.with a likgly rate given considerable development effort emerging

SOmewhere‘in between - that- is, somewhat higher than historical
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rate. Given the most optimistic assumptioné, per capita GDP
barely rises from $51 in 1968 to $69 by 1980. The comparable
levels if the Perspective Plan target is from $51 to $82. It is
our contention that per capita GDP in the monetary sector will be

a little over %go at 1960 prices.

Thirdly, considerable import-substituting growth is feasible
with imports om EACM countries replacing to a significant
extent goods from non-EACM countries. Exports, on the other hand,
are largely assumed-to be constrained by domestic supply and likely
to become important as greater domestic effort is directed to en-
hance agricultural output by meking production and marketing more

attractive.

Fourthly, the structuré of the economy does not alter per-
ceptibly. The kind of economic transformation envisaged in
Work for Progressl/ is not likely to materialize. It may be
noted, on the other hand, that the economy continues to be mone-
tized, with a ;ignificant decline in the subsistence sector's

share of GDP.

1

Fifth, the average consumption share exhibits a tendency to
increase through time, suggesting an increasing dependence on

foreign capital inflows to supplement domestic resources.

Y Op. cit.



Chapter VI

Summary and Conclusions

1. This study has threefold objectives; first, to examine the
performance of the Ugaﬁda‘economy during tﬁe perigi/}95h;l967.
Secondly, to estimate the strucutral coefficients of the economy
and based on such coefficient, construct a projection model for

the economy. Finally, to test the model for its predictive ability;
to carry out some policy simulations and to test the internal
consistency of the 15 year Perspective Plan, the first phase of

which is the Second Five Year Plan, 1966-1971.

2. The evolution of the economy during the period 195k-1967 may

be summarised as follows:

(a) The growth of the economy has been uneven; the period
of a high export led growth in the early 19565 was followed by
relative stagnation during the mid-1950s and early 1960s. During
this period, exports, imports, and capital formation stagnated;
the vicissitudes of political changes and volatile expectations
were contributing factors. Prices, too, stagnated further in-
dicating deflationary tendencies following the upsurge in capital
formation associated with railway and power dam construction in
the g}d-l950$. Rate of growth of employﬁent has failed to keep up
with';he rapid growth in population. The latter has been growing

at an exceptionally high rate, curtailing savings efforts and

necessitating investments in social overheads. So far, there has
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been a manageable urban labour force growth but it is anticipated
that as output in the sgricultural sector expands, the pressures
oﬁ the growing labour force will increase. Public expenditure
has increased sharply during the 1960s but is observed to be in-

creasingly devoted to consumption.

(b) The external sector has been noted for its volatility;
exports have grown at an uneven pace but throughout the period,
Uganda has enjoyed a surplus on cormodity aceount; with a sub-
stantial defiecit emerging in the service account, it has nece-
ssitated a running down of reserves accunulated from the export
booms of early 1950s. While imports have been growing at a modest
rate, there is a clear tendency for them to fluctuste sharply with
exports. The change in the composition of imports has been note-
worthy; imports from East Africa, mainly consumer and producer
inputs, have increased theié share at the expense of producer goods
from non-EACM countries., Capital imports have grown sharply over
the period and now represent, as a group, the most significant
éingle import category. Exports have been diversified by desti-
nation but not by commodities with the exception of exports to

EACM which are essentially non~primary,
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(c) Consumption in the monetary sector has grown but at a
rate barely higher than population growth whereas production and
therefore consumption in the primary sector has grown at a little
less than growth in population. Change in per capita consumption,

viewed as an indicator of change in welfare, has been rather modest.

(d) Since 1966, the government has embarked on a relatively
comprehensive effort to alter the structure of production in the
context of a long-term perspective plan aimed at doubling per
capita monetary incomes. However, the available evidence suggest

that many of the Plan targets are overly ambitious.

(e) During the same year, the government concluded a formal
treaty with Kenya and Tanzania establishing qualified common market
arrangements between them and formalizing previous arrangements

which were vested in the East African Common Services Organization.

3. The statisticél analysis of the economy confirm a number of
hypothesis that were tested with a view to incorporate them in
the framework of a projection model which could be used for policy

analysis. Among the relationships tested and examined were:

(a) The determinants of GDP, consumption, investment,

exports, imports and sectoral demand and supply.

(b) Impact of price changes on demand, production, investment

and imports.
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(¢) The impact of alternative rates of export growth and

accumulation on the structure of output.
(d) Resource requirements at different levels of demand.

(e) The significance of EACM trade on the future evolution

of the economy.

L, The empirical analysis of the economy was carried out using
methods of multiple regression, based fn a sample of 14 years with
variable measured in 1960 fixed prices. Our investigations support
the view that prices have played an important role of determining
the overall performancelof the economy. Agricultural producers,
investors and consumers exhibit substantial sensitivity to ﬁrice
changes and justify the use of prices as instrument variables in

a projection model. It is also inferred that supply relationships
are of greater interest and of policy significance than simple
demand relationshiés. We have attempted to examine output of two
strategic sectors, agriculture and industry, in a supply and
production model and this effort has been successful. Investment
decisions are viewed as being determined endogenously, although
subject to policy incentives. External trade relationships have
been formulated, on the one hand to take cognizance of the close
association between exports and agricultural supply and on the

other, to take into account import substituting growth as a result
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of growing industrial sector.

5. The system of relationships have been solved and under alternative
assumptions projected through to 1980. The important conclusions of

the simulation exercises are:

(a) The growth potential of the economy is exaggerated in

both the Second and the Perspective Plan.

(b) Under the most optimistic assumptions, a growth rate
of 6.7 per cent is attainable provided numerous conditions pertaining
to savings and investments, export performance and externsl finance
are fulfilleé. It is the conclusion of this study that such condi-
tions are unlikely to materialize and therefore the best that can be
hoped for, given sustained development effort, is a rate of GDP
growht of about 1 percentage point above the historical rate of 4,0
per cent per annum., In any case, the structure of the economy does
not alter appreciably, even assuming that the fast growth rate of

the Plan materializes.

6. The projection model is aggregative and therefore of limited use
for detailed economic planning. For this purpose, it would have to
be supplemented by an inter-industry matrix and detailed sectoral
analysis, It is, however, useful in tracing growth paths of the

economy under alternative assumptions about the behaviour of invest
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of strategic variables in the economy.

7. While the model does not predict with the degree of precision
in short-term forecasting models of developed economies, its
projections can be acéepted, on the whole, with an acceptable

level of error.

8. A number of limitations of the model ﬁay be outlinea; first,
it does not embody a monetary sector and fails to treat prices
endogenously. In a model that depends on price relationships for

a number of key conclusions, this weakness is obvious. Production
relationships are tooaggregative and the statistical findings may
alter significantly if a disaggregated analysis was attempted -
particularly for the major agricultural and export commodities.
Production functions using cross section data from census of
industry would improve the model considerably. A detailed
analysis of the public sectors role would also seem to be an
essential ingredient of a policy and planning model. Public savings
and investment and consumption behaviour would be among the import-

ant relationships that would enhance applicability the model.
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