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THE RATIONAIE AND USE OF A PROJTCTION :IIODEL FOR UG NDA
A, Introduction

The object of this p-per is to present & nodel of the Uganda
econony which can be used in necking intermedicte-term projections
for develonnent planning, which con be calculnted with available
stetistical series, and which can be =pplied in conparisons with the

Tangenyike and Kenya econonies,

Internedicte—-tern projections of five to ten yesrs are en
integral feature of conprechensive development planning., They pro-
vide the link between the desired objectives for the econony as a
whole and the develonnent expenditures and policies subject to govern-
ment decision, recognising thot meny aspects of the econony have a
continuity ond life of theilr own, A projection nodel can be used to
estimate, from given objectives, the ‘required"” developnent expendi-
tures and policies to attnain then, or from given development actions,
the '"expected' attainment of obiectives, TIn prasctice such a model
is commonly used in & process of successive anproximntion to arrive-
at a finel Judgnent thoat the nctions and the objectives are consis-
tent and feocsible., Of course this fineol judgnent is bound to include
an adnixture of hunch and hope., The projection nodel, however,
should mcke explicit those structurnl asvects.of the economy which
are believed to have o continuity of their own, ond which therefore
impose the tests of consistency ond feasibility.

A precticel projection model must be adepted to available
statistical series, 1In the three East Africon countries the main
bodies of statisticrl infornrtion availnble for o model are gross
domestic product estimrtes built up from the nroduct side for wvarious
sectors, merchandise export and import dste derived from customs
oper~tions, rather rough estinrtes of gross cenitsl formation with
little detail, central governnent revenue ond exnenditure accounts
using budgetary definitions for fiscal years, and reported employment
figures. for various sectors, Two major pieces of statistical informa-
tion which sre freouently used in develownunent nodels for higher-stage
uwnderdeveloped countries, as in Iatin Americe, are lacking here:
indenendent gross- donestic »roduct estinmcates built up from the expen-
diture side for ~ll fin~l denmends including household consumption,
and input-output estinantes linking finol dennands, intermediate demands,
and gross oroduct in the various sectors. However, for the present
stage of developnent in East Africa it may be nossible to design a
projection model which leans over the missing pieces ~nd yet is cuite
useful for analysis with the observotions we hove,

In view of the »nresent extensive economic cooper~tion among
the Trst *fricon countries. ~nd the interest in further coordin-tion
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of developnent efforts, it may be esvecially interesting to have a
general projection model which can be applied with a linited number
of adaptotions to all three countries, This would permit stondardi-
sed comparisons of economic structurcs, of wnast growth, =nd of future
nlens, Thus though the nresent nener denls s»ecificnl’y with the
nodel for Tlgnnds, some work hrs alre~dy been done in extending it to

Tongenyika ~nd Kenya,

Rationale of the :‘odel

The model is presented systemrtically in nlgebraic form in
Appendix II. Before exanining it in detnil, however, let us note
certain genernl cherncteristics, First, it is & sector model dis-—
tinguishing six producing sectors of the econony, seven kinds of
inports, two cleosses of exnorts, four forms of capnitesl formation,
four kinds of government texes, ond certsin other varicbles, Thus
it embodies substontinlly nore swecific information thon a purely
gregative model but still mwuch less detail thon is involved in
planning develovnment actions within ministries, Second, it portrays
an econounly in which everything dewends, by wey of the structurcl
relationships among its paorts, unon five autonomous factors: the real
quantity of agricultural exnorts, the Hrices of those exports, the
value of manufcctured exsorts, import substitution in manufectured
nroducts, and central governnent current exnenditures. In particular,
it specifies thet required canitcl fornation is derived within the
model from inmplied increeses in domestic production. Third, the
peraneters describing the structural relationshins among parts of
econony nust escn be nrojected into the future. Some are assumed to
remnain unchanged or to follow ~ time-trend, while others are assumed
to be adjustible by governnent nolicy. Fourth, it is a linear model:
capital formation, though in principle non-line=sr. is represented by
a linear approxinntion demending on & tentotive initinl estimote of
rate of growth., Thus though the oclgebre is somewhot laborious, it is
nathencticelly simple. Finclly, the model is desizned to emphasize
three notential constraints on deveionnent exmnenditures and policies:
the balonce of trade, which denends neainly on the various import
poraneterse the government hudget surplus or deficit, which depends
nainly on the tex revenue parometers: ond the recuired saving, which

“denends neinly on the copitel formotion neraneters,

The 37 variables of the model are defined in the first section
of Appendix II, and only o few noints of definition need comment here,
Both imports and exnorts include interterritoricl trade, and nany
transfers have been nade cmong the SITC classes of immorts to arrive
at sonmewhet nore homogeneous immort cetegories, It is assumed thet
inport substitution can coffect food, consumer msnufrctures, inter-

mediaote goods, and construction materisls, but not consumer vehicles,
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fuel, and eguipment. Agriculturnl exsorts, agriculturnl nroduct,
and GDP are adjusted for changes in »rices of ogricultural exnorts,
which cleecrly are a key phenonenon in the TTgenda economy: given the
ambiguity of informction on immort and donestic nrices and the lack
of any pronounced genersl ~rice trend 1954-62, however, nc other
price adjustaoents seemed justified.,” Governnent exnenditures and
revenue are first adjusted to exclude canital end transfer transac-
tions from the budgetary d-ta., Then the figures for the fiscal year
beginning in any cclendsr yeor are used in conjunction with produc-
tion ond trede figures for the calend-r vecr, to reflect crudely the
lrg of cash exvenditures behind use of resources ond of revenues
behind tax obligations., A voriable which amwpears in nany reletion-
shivs is private income. defined as the current velue of gross

domestic product less governnent revenue.

The model itself is presented in the second section of
Appendix II: there ore 11 accounting identities and 5 auvtonomous
variables, lescving 21 functional ecuctions., Let us examine the

rationale of these functionsl ecuations with some care,

The six gross product variables for the verious nroducing
sectors are trected either as functions of »nerticulor final demands,
or of private incoie and hence implicitly of consumer spending, or of
gross nroduct in other sectors and hence implicitly of intermediate
demends, Thus governnent nroduct and construction nroduct are
trected simply as »nrowortions of government current exnenditures and
construction investment, resnectively, Agriculturasl product, measu-
red in real terns, is assumed to be a function primerily of reel
agriculturnl exnorts, but also of meanufrctured exnorts and import
substitution, reflecting agricultural inHuts into manufacturing, ond
of »nrivate incone, reflecting domestic consumer demands. Ilanufectur-
ing product is of course ncrtly a function of manufrctured exports
and immort substitution, bhut meinly of »nrivate income =nd hence
domestic consumer demands, Services wnroduct i1s trented es entirely
denendent on »rivnote income. Transport produvct, on the other hend,
is assumed to denend on intermediste demends stemming from real
agricultural oproduct and manufacturing product. From the standpoint

Since these data were prepared the 3trtistics Division has publi-
shed The Real Growth of the Econony of Ugonda 1984-62, which is a
najor contribution in oroviding for the first tine deflated
domestic product estimctes. The figures for real GDP used here
follow & time-pattern 1954-62 similcr to the figures in Real
Growth,but ot a somewhert higher level —-- a 3475 increase over the
eight years compored to a 26% one, - The noin discrepancy anpears
to be in services and governnent. However, the conceptual
problem in measuring rezl product in services is thorny, and the
implicit assumption that nrices in services haven't risen (used
here), seens cuite as justifiable as the implicit cssumption that
productivity per employee in services hes remained unchanged
(used in Real Growth),
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of methodology, a fundesmentrl cuestion ebout the model is whether
these simmlified relationshiwns for the various nroducing sectors
adequately renresent the more complex interconncctions with final

demends and intermedicte demands which actunlly exist.

The seven immort voriables are also tre~ted in a variety of
ways. The three kinds of consuner imnorts - food, manufectures, and
vehicles - are assuned to be functions simmly of »rivote income; the
reeson for distinguishing the three kinds rether than combining them
is to pernit different degrees of immort substitution in projecting
the import parameters., Intermedirte imnorts nre trected prrtly as
a function of manufactured exworts and import substitution, reflect-
ing imported inputs directly into menufacturing. but mainly of real
gross domestic product, Tuel imports ~re releted only to real GDP,
Construction materi=1l imnorts and ecuinment impworts sre assumed to
depend upon construction investiient end ecuipment investment, respe-
ctively: since these imnort narameters =re comparetively high and
since the volume of investment in the model vories substantially
with the rete of growth of GDP?, construction =2nd eculpment imports
are comparstivels variebhle elements of the overall import bill, It
mey be noted thet imvort substitution nust be estimanted independent-
ly before the nodel is used in »rojection, in the course of specifiy-
ing the future inport naremeters; the changes in these paraneters
then define the import substitution vericble, which as we heve seen
affects nmenufacturing »nroduct, agricultural »nroduct, and intermediate

inports,

Construction investment and equipnent investaent, with the
breakdown between public and privste investient handled separcstely,
are in »nrincinle functions of nerginal cepnitcl-output ratios tied to
increases in gross oroduct and of retirement coefficients tied to
the level of gross product. These non-linecr functions rre apnroxi-
mnated, however, by linesr functions. Thus construction investment
and equivment investaent erc occtuelly nrojected in assumed ratios to
gross nroduct, the ratios being recised or lowered eccording to the
rate of growth of gross mroduct which is exnected to result from the
projection;: if the exnected rnte of growth should nrove to be sub-
stantially in error, the investment prreameters nmust be adjusted in
a second apnroximation, The mocdel snecifies thot investment depends,
not on GDP for the entire econony, but on o veriable ceailed urban
gross product, the sumn of gross product in governinent, menufecturing,
services, and tronszort, Thus o sncll enount of ceopitel formation
in agriculture is ignored - T~ngonyike figures suggest not more than
ten ner cent of the total - but the nodel »Hroverly empnhosizes thet

required investment denends ncinly on non-agriculturel expansion.,

The four foris of zoverament tex revenue are derived in the

nodel from revenue coefficients, in wrincinle set in the tox laws,
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and appropricte tox bose variables appecring in the nodel. Export
tax revenue is trected as a function of the current value of agricul-
turasl exnorts; revenue thus varies nrozortionately with changes in
quantity, but the revenue coefficient must be adjusted independently
for changes in agricultural exnmort nrices. Customs revenue 1is
treated simnly as a2 proportion of the value of imports., Direct tax
revenue and indirect (i.e. excises and all other) tax revenue are
related to privote income, representing the tax base for the forner
and the presuned influence of consuner denands for the latter; in a
projection the two coefficients can be sdjusted seperately for tex
policy changes., ™

Employment ‘is not explicitly treated in the model as present-—
ed here, but could be recdily ~dded as a supplementary varisble or
variebles releted to sector gross »nroducts, after allowance for

trends in productivity »per emmloyee.

The third section of Appendix TI lists the parameters of the
model., In generel they can be calculated from observed ratios in
the yecrs 1954-62; in a projection they are either assumed to carry
over unchaenzsed, or to follow = simnple time-trend, or to be adjusted
as a result of sone specific influence like import substitution.

Two further points o~bout certein of the paraneters mey be noted,

The peraneters representing the direct effect of manufactured
exports and import substitution on menufeacturing product, agricul-
tural product, =nd intermedicte immorts sre estiasted roughly from
proportions which appecr. to prevail for all aanufecturing in the
1961 Kenyva Census of ilanufacturing. The rctirement coefficients

for construction ond eguipnent are estimeted on the basis of assuned
useful lives, past rates of growth, and pnast investnent rates,.

These retirenent coefficients are then used with actucl gross invest-
ment and actual increases in gross product during the two four-ze-r
periods 1954-58 and 19588-62 to calculate nrrginal canital-outnut
ratios; it was sone comfort to find thet the results were not
strikingly dissinilor in the two weriods - 3.5 and 4.3 for construc-
tion, 1.4 2and 1.0 for equipment, 4.9 a2nd 5,3 for both together -
even though the rete of investnent end rete of growth were nmuch
lower in 19868-62. Finclly, the retirement coefficients and the

A technical nationnl accounting noint moy be noted here. Customs
and indirect tex revenue are not included concentually in GDR at

. Pactor cost; but constitute part of the margin between GDP at
fector cost and ¢t mrrket prices. Thus in »rincinle one should
deduct all taxes from GDP at merket prices to arrive at the
verieble called privete income, but only direct and export taxes
from GDP at foctor cost. Since the Fast African statistices do
not include on indenendent estimate of GDZ at market nrices on
which to base the model, however, and 3ince it is helieved that
changes in customs duties and indirect tax rates probably would
affect consuner demands out of a given GDP at factor cost, it
seened preferable in the model to subtroct 211 taxes to obtain
the nrivete income veoriasble, T an indebted to Brisn Van Arkadie
for clerifying discussion on this point.
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rowth from 1958 tc 1962 wes 2 major setback to neterial progress

o

in Uganda.

These real trends were substantially worsened by the decline
in agricultural exnort nrices, noderately from 19564 to 1958, and
nore shernly thereafter. These nrice declines reduced the growth
of »rivate income to about 15, in the esrlier period, and elininated
any growth et all in the lcoter neriod. The conplete stagnation of
privote income from 1958 to 1962 of course hed repercussions on the
real product of all sectors of the economny dewmendent on consuner
denands.

The slowing down was not entirely due to unfortunate export

price trends, however, Thec renl cuantity of agricultural exports,
which expanded by about 10% 1954-58, wes only 17 higher in 1962 than
in 19868, The yer-r 1962 was clezrly abnornnl clinmaticslly, and in
1963 there wes o tremendous incresse, raising the expansion of real
agricultural exnorts over the five-yezr period 1958-63 to fully 36%.
However, during the 1958-62 period with which we are concerned at
the moment, this slowing down in real agriculturasl exports was a
major cause of slowing down in the econony as a whole. Ilanufactured
exports, on the other hend, rose from virtuslly nothing in 1954 to
about £3 nillion in 1958, and doukled again by 1962,

lleanwhile the rctio of immorts to GDP remained virtually con-
stent during both the earlier end later periods; overall there
appeared to be no significent imnort substitution. This stability
in overall imwort content obscured two onnosing trends, however - a
211 in the shore of construction nateriels cond eguinment, in line
with the felling rote of investnent noted below, and £ rise in the
share of internedinte goods imports., 7ith virtually stoble imnoris,
the adverse trend in exmort »Hrices reduced substantiazlly the coun-

try's exwort surnlus during the period 1953-62.

Perhans the nost distmrbing trend during the entire eight
years was the continuing decline in the rcte of investment - from
23% of real GDP in 1954 (end even higher in 1955) to 18% in 1958 to
14% in 1962, The decline in the 1rote of investnent was nrobably
more the effect of slowing rezl growth due to unfrvourable export
trends than the cause of the slowdown, though obviously the two
factors interact. 14t the scme time raising the rate of investment
seens essenticl in the course of accelercting the real growth of the
econony to a more s-tisfactory rate,

Governnent current exnenditure was expended substantially
nore rapidly thon GDP in both the earlier ond loter neriods, but
presunebly as o result of linited revenue, slso slowed down fron
1958 to 1962. Governnent revenue, on the other hand, renained in
virtuelly the same ratio to GDP; the fzlling shrore of export taxes
wos mainly offset by the rising share of customs duties. As a con-
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sequence governnent saving, the excess of revenue over current expen-
diture, fell fron sbout o third of totel revenue in 1937 to 137 in
1958 and to ninus 1% in 1962, Thus by 1962 the government budget

wes contributing nothing to the soving neeced to permit capital
fornation, and 21l governient investment as well as nrivate invest-
nent had to be financed by privete saving or foreign borrowing.

Real agricultural product and urban gross »roduct grew at
gquite different rates during the two neriods - urban product in both
cases more rsnidly, though less so during the slowdown of 1958-62.
The effects on envloynent, however, were cuite disappolnting. Even
the 38% increase in urban gross nroduct in 1954-58 led to only a 10%
increase in urben employnent, while the 1775 incresse in 1958-62 was
accomplished with o 3% decline in urban empnloyment. '"ithout some
change in these output-employment patterns, it is difficult to see
how even much acceler-ted econonic growth cen have a neaningful

effect on emmloyaent opportunities in the ne~r future,

D. Estimcting Paraneters_and Autononous Variables for Projection

Using the model to noke internedi-~te-tern projections for
development plcnning involves two sets of operations — estimating
the 25 future parameters and projecting indevendently the 5 autono-
nous variaobles, In some morts of the model the two operations also

intern~ct.

Estinating the future varaneters should in nrinciple stick
closely to the obscrved vast pareaneters,; since these zre conceived
to represent those structural aswects of the econony which have a
continuity of their own, Adjustments of sone »nost pareneters ney be
needed, however, to reflect three kinds of predictable structural
change - sinple tine trends which 2re coimmatible with our understand-
ing of the econony, changes due to government nolicy, and expected
alterations in the growth of those ~utonomous voriables which interact

]

with a few of the narameters., Teble 2 presents the observed para-
neters for the three years 1954, 1958, ~nd 1962, and in the last
column the assumed »H-raneters sugrested for a '"reasonsble’ projection
from 16862 to 1970, The column For the test »nrojection 19568-62 will
be referred to later, Tet us exnmine the logic suggested in Table 2
for estimsting the future paraneters,

To begin with, the paraneters al, reflecting the relation
between rezl cgricultur~l ex»horts end real agriculturcl product, and
ad, ne, and i3, reflecting the direct iopacts of menufactured exports
and imonort substitution, ~re sinply assumed fron indenendent evidence,
leaving certain residucls to be expleined by the celculated para-

neters, Anong the six gross nroduct neraneters, a2, nl, and t - for

“ Peoraneters for intervening years were elso exanined, but cre
not renroduced here.
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agriculture, nenufzcturing, and transoort - show some varistion over
the years 19564-62, of course, but this seems compatible with a pre-
sunption of constancy, so the future parameters "are asswied the sanec
as in 1962. The other gross nroduct parameters, g, s, and h - for
government, services, oand construction - show 2 reasonably clezar
upward tine-trend 1954-62, and this is understandzble as a rise in
wages and profits reclative to moterisl inputs in these sectors, so

the future parameters are projected with a continuing trend.

Among the seven immort parameters, co, i2, and Jj2 - for vehi-
cles, fuel, and equipnent - are »nresumed not to be subiect to import
substitution, and as the observed paraeneters 1954-82 appear compati-
ble with this presumption, their future velues are assumed to conti-
nue at the 1962 level, On the other hand, cl, c2, il, and jl- for
food, consumer nmenufoctures, intermediate goods, and construction
materiaels - are presuned to be subject to immport substitution, and
even thoeugh this was not reflected in the observations for 19854-6%;
g tefs per ocent £=211 in these coefficients is assumed for 1970,  Such
a change would of course depend on anpropriate development policies
promoting import substitution in menufactures, and a nore refined
assunption ought to take account of the swnecific policies which the
governnent expects to pursue. The implied value for the import
substitution verisble Sm is about £2.3 million at 1962 levels of GDP,

Turning to the four tax revenue parameters; rl for direct
taxes 1is simply projected at the 1962 figure; despite the progressive
structure of the personal incone t=x rates, its narrow tax base,
and its modest yield relntive to business incone and graduated
personcl taxes, do not seenm to inply any significant change in the
direct tax paranmeter. On the other hand, r3 and r4 for customs
duties and indirect taxes are assumed to continue to rise in line
with the trends observed in the calculated paramneters 1958-82,

This of course implies continuing changes in tax rates: it represents
a judgment that reoising additional revenue froa these sources is
politically and econonically attractive, and that future Finance
‘linisters are likely to continue the nattern of behavior .of the
recent past, Finally, r2 for exnort toxes is estinrted on the basis
of assuned export prices with present tex rates, which meke yields
highly elastic with resnect to mrices, Thus l=rgely due to the
fluctuation in coffee orices, the observed r2 parameter fell from
about 12% in 1958 to about 8% in 1962, and then jumped to ebout 16%
in 1963. The estinnted future parameter starts from the 1963 level
of agricultural cxport prices and assunes an average annual fall of

1% between 1963 and 1970, which still is much more favourable than
in the lcst four years, TFron the standpoint of nethodology one

could ncke almost any cssumaption about future tax revenue porameters,
as they are clearly subject to governnent nolicy decision. But it
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rncy be esnceiclly interesting to exanine the budget-ry implications
of these "reasonable'" tox decisions in a context of resumed expan-

sion of bothrgovernnent expenditure ond GDP,

The investment paraneters k' ~nd ¢' - for construction ~nd
equinment, respectively - derend on the rate of growth of 77, urban
gross product, and hence in 2 projection on a tentative initial
estimate of this rate of growth derived from the five ~utononous
variasbles., They cannot be estinnted sinnly from past observed para-
neters unless the nast rate of growth is exnected to continue’un-
changed. The author has not yet made ocny explicit nrojections of
the autonomious variables, so the process of ecstincting the invest-
nent peorancters is sinply illustratcd in Table 2 on the assumption
that U recovers to a rate of growth a little below thot of 19564-58,
but nearly double that of 1958-62. In an actual projection it would
doubtless be nost interesting to make some eltern-tivé tsfinates for

"alternctive programmcs of development expenditurces end policies,

In the course of constructing the nodel a test projection to
1962 wcs nrepared, using in mrincinle only the 1954-58 informetion
berring on the parameters, but the nctual ecutonomous vericbles for
1862, The parancters cmnloyed ~re shown in Table 2, end the results
in Table 3, ©Since these cnlculations were nerformed, two zeneral
chonges have been rncde in the initisl version of the model, so the
test is not exoactly npnosite, First, on theoretical grounds the
fornulntion of the effects of manufrctured exports ond inmort sub-
stitution hes been nade nore elsborcote ond hovefully nore realistic
- perticul~rly in recognising its effect on ~griculture - than in
the initiel version., Sccond, on the basis of -the observed parcrneters
1958-62, rising trends in the gross »roduct narametecrs for government,
services, and construction hcove been recognized whereas they were not

assuned in the test nrojection based on 1954-58 obscrvations,

Desnite these subsccuent chonges, the tcst nrojection is
perhans of some interest, BIBrondly s»ecking it renroduced the pattern
of econonic trends described in Section C above - o mrrked slowing
down of real growth, a rise in urban gross nroduct rel-tive to agri-
culture, no significant overall inport substitution and o fall in
the exnort surplus, o decline in investnent both absolutely and
reletive to real GDP, =2 virtually stoble nronortion of tax revenue
in GDP and correspondinglyv the elinination of governiment saving.

The test nrojection understnted the modest growth of re~l GDP which

actually occurred, however, ond hence understroted the cbsolute value
of most of the vorinsbles in the model, Though the test has not been
repected since the two revisions pointed out =~bove, it is clesr th-t

the revised model would hrve genercted sualler absolute errors,
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E. Some Conclusions about the Structure of the Ugands Fconony

The model presented here is designed for making intermediate-
tern projections, but if it is accented ~s a menningful representa-
tion of thc econony, it con oiso be used to clarify some significent
structursl chrraocteristics of the econonic systen as o whole., For
this nurnose we use the estimr~ted parameters for o 1962-70 projection
discussed in the =revious section, ~nd refer to Tables 4 ~nd 5,

Pirst, it is of somne interest tc estimnte the size of the
GDP nultinliers for the vorious autonomous factors, that is, the
caount of GDP which is genercted directly end indirectly by, say,
£1 nillion of real cgriculturnal exmorts, These implied multipliers
are listed in the first coluan of Teble 4. The nultinlier of 2.07
for real ngricultural exnmorts asserts thot a rise of £1L =million in
the quaontity of agriculturel exvorts will lead directly to a rise
of £ nillion in n~griculturel »nrocduct and indirectly to a further
rise of o little nore then £1 nillion in a2l1ll sectors cof the economy
(excent government) to increase the volune of trensoortation, to
satisfy the denands arising fron increcsed »nrivate incone, to pro-
vide the ceonitsl formrtion needed to exprnd donestic production,
and so on. It rney be worth noting thet renl agricultursl exports
heve the highest aultinlier of any of the five autonomous variasbles,
The nultipnlier for ~griculturnl exnmort nrices is somewhot lower,
essentislly becouse it hrs no imnedirte linkk with incre-~sed trons-
nort, and oper~tes only through increcsed »rivote income ~nd conitel
fornation, # The multiplier for nsnufcctured exports or import
substitution is about the s-me =s for ~cricultur~l exnort prices,
becnuse of two mrin offsetting effects: the l-rger import content
of manufrctured »nroducts tends to lower the multiplier while higher

Investioent requirenent tend to raise it.

Second, the mngnitude of direct and indireet import recguire-
nents stenning from the various sutonomous varicbles may have consi-
derzble policy significonce, In perticuler, in foreign aid negotia-
tions the gmount of indirect immorts generated by a perticular
nroject ney be an imnortant point ot issue, The import "multipiiers"
showvn in Teble ‘4 are strikingly high - over 50% for agricultural
export prices, cbout 60% for real ssricultur-l exports ond govern-—
nment current exnenditures, and as high s 837% for mrnufsctured
exports and import substitution., This least figure includes 20% for
direct iaports, but the remaining 63% and the other import '"multi-

pliers"” cre essentinlly indirect recgunirements stemnming from exponded

A technicnl point to note here is thot the multiplier for
agricultural exnort »nrices in Teble 4 refers to the current
value of GDF. The nultiplier with resnect to renl GDP
would be only .80, since the initinl unit increcse in prices
would not affect rcal GDP., This distinction does not natter
for the other autonomous v~ri-hles.

-/12
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private income cnd induced investment., In snalysing a particular
develonment nproject, one might estim-te direct imports from the
nroject design, and then indirect imports from "multipliers" such as

these applied to the domestic costs,

Third. the amount of governnent teox revenue resulting directly
and indirectly fron the various autonomous variables 1s a gquite
relevant question from the st-ndonoint of finencial plenning., The
revenue "multinliers'™ shown in Taoble 4 are also strikingly high -
36°% in the ceose of government current expenditures and from 44% to
55% for the other three autonomous varicbles, Rerl agricultural
exports have the grectest revenue effects, due to both the operation
of export taxes and the revenue yield from exnonding nrivote incoie,
Agriculturel exnort onrices rrnk next. Perhcops surprisingly, manufa-
ctured exmorts and import substitution heove =lnost the scne revenue
effects 28 agriculturcl exnort nrices; in essence additional revenue
from custons duties offsets l=ck of revenue fron exnort taxes.
Doubtless the nost dran~tic implic-tion of these revenue "multinliers”
is that additionel government current exnenditures (provided the
required investaent con be financed by borrowing) ultimately 'nay

for themselves' to the extent of over o third.

Finclly, an interesting comparison between the revenuve and
immort effects of expanding GDP via agricultursl exports or nanufac-
tured import substitution cen be derived, os shown in T~ble 5. The
revenue content of & unit of GD™ vis either anwroach is much the
s=ne, for rensons noted sbove, The immort content of o unit of GNP
generanted by nanufrcturing exnonsion, however, 1s about half egain
as grert =5 for agricultursl exnonsion - 45, compared to 29  To the
extent th~t ngriculturnl exnorts ~nd nanufrctured immort substitution
are truly altern-tives, =~nd considerinz only the bolance of trcde
constraint on developnent, this result revenls a not~ble advantage
of the aporocch via egricultural exnorts, If, on the other h-ond, an
oper~tioncl developnent str-tegy is to exnand both a2t the maximun
rate permitted by & veariety of constraints, which are not the sane
in both sectors, this result emphasizes that import substitution
itself generates substrontisl import demnnds, and will continue to

do so in the intermedinte-tern future.

Table E rcstates the relationshins in Table 4 in terns
of a unit increase in GDP, thus elininating the effect
of different GD2? multipliers., I an indebted to Richord
J0olly for suzzesting this clternctive presentation,









TABLE 3. COMPARISON OF ACTUAL AND CALCULATED ECONCNIC VARIABLES
IN TEST PROJECTIONS 1958-62. (VALUES IN £ MILLION)S

Real gross domestic product (GDP*)

Gross domestic product (GIP)

Private income (Y)

Reel gross product of agriculture (P,*)
Urban gross product (U)

Impords (M)

Irports ratio to GIP (M/GDP)

Export surplus : ratio to irports (E - M/M)
Investment (K # Q)

Investrment : ratio to real GDP (K4 Q/GDP )
Gov, revenue (R)

Gov. revenue : ratio to GDP (R/GDP)

Gov. saving : ratio to pgov. revenue (R-G/R)

Notes:

-Actual
1958

95.1
106.3
84.5
46,0
44,9
34,3
(.32)
(.51)
19.6
(.18)
21.8
(+20)

(.13)

Actual
1962

105.6
106.4
84,5
0.6

52.6

15.4
(.14)
21.8

(.20)

(-.01)

a, The model used in the test projection was an earlier version with
slightly different treatment of agricultural gross product and of
mnufactured exports and import substitution., See the text for discussion

of the parameters used in the test projection.

Calculated
1962

46,4
48,7
3L.7
(.32)
(.42)
17.9
(.27)
20,1
(.20)

(-.92)




Table 4. Some Significant Multinliers in the Structure

of the Uganda Econony®

Increase in:

Per unit increase in:

Real agricultural exports (Ea¥)
hgricultural export prices (T)P

Manufeactured exports or
impert substitution (Bm,Sm)

Gov, current expenditures (G)

Government Imports (M)
Revenue (R)

1,30 46 34

1383 I i «83

1.60 056 06‘

Notes:

a, Assumes that the rzerameters have sli¢c values indicated in
Table 3 for a "reasonable" projection 1962-70,

b. Represents an increase in agricultural export prices
sufficient for a unit increase in value of agricultural ex-

Ar_ ctrogeslly in the model,

a positive change in prices actuwlly appears as a negative

ports, with gquantity constant,

change in T,

Table 5., Comparison of Revenue znd Imvori Content of 2 Unjt of

GD?P Generated by Lgriculturzsl and Manufecturing

Lxpansion.

Government l Imports (M)

Revenue (R)

Real agricultural exports (Ea*)®

Manufactured exports cor b
import substitution (Em, Sm)

.26

Notes:

a. Recuires an increase of .48 of Ea* to generate a unit of GDP,

b. Requires an increase of 55 of Em or Sm to zcenerate a unit

of GDP.




APPENDIX II

A PROJECTION MODEL FOR UGANDi, LDAPTED TO LVATLABLE STATISTICS

A, Variables

GDP = gross domestic product = monetary gdp at factor cost

Pa = gross product of agricuvlture = agriculture, cotton

g}nn?ng,rcoffee curing, sugar manufacture, forestry,
fishing, hunting

Pm = gross product of manufacturing = mining, manufacture
of food products, miscellaneous manufacturing

Pk = gross product of construction = construction

Pt = gross product of transvort = transport, communication,
electricity

Ps = gross product of services =» eommerce, miscellagecus .zersy

vices (private), rents

Pg = gross product of government = government administration,
miscellaneous services (public), local government

M = imports = net imports, interterritorial imports

U = urben gross product = P; + Pm + Ps + Pt

Ma = imports of food = SITC O, 1, 4

Mm .= imports of consumer manufactures = SITC 5 (part),
6 (part), 7 (part), 8 (part), 9 (part)

Mv = imports of consumer velicles = SITC 6 (part), 7 (part)

Mi = imports of intermediate goods = SITC 2 (part), 5 (part),
6 (part), 8 (part), 9 (part)

Mf = imports of fuel = SITC 3

Mk = imports of construction materials = SITC 2 (part),
6 (part), 7 (part), & (vart)

Mq = imports of equipment = SITC 7 (part), 8 (part)

E = exports = domestic exports, inter-territorial exports

Ea = agricultural exports = S8ITC O, 1, 2, 4

Em = manufactured exports = SITC 3, 5, 6, 7, 8, 9

T = terms of trade adjustment = Fa (1960-62 prices) 1less Ea

Ea* = real agriculturel exports = Ea + T

Pa* = real gross product of azriculture = Pa + T

GDP*= real gross domestic product = GDP + T

K - construction investment = gross capital formation:
government construction plus private construction

Kg = government construction = central government buildings,
local government, cormon services organization

Kp = private construction = remainder: urban building, rural
industrial building and construction

Q = equipment investment = gross capital formation:
covernment equipment plus private equipment
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government equipment = central government: plant, equipment,
and vehicles

private equipment = remainder: plant, equipment, and vehicles

government current expenditures = actual recurrent ex-
penditures, less public debt transactions, pensions and
gratuities, overseas addition, for fiscal year beginning
in any calendar year

government revenue = actual recurrent and non-recurrent
revenue, less public debt transactions, reimbursements, and
grants from abroad, for fiscal year beginning in any
calendar year

revenue from direct taxes

“revenues from export taxes.

revenue from customs

revenue from indirect .tazes = excises, licences and fees,
rents and interest, miscecllaneous, contributions from
local funds

private income = gross domestic product less government
revenue
import substitution in menufactures = decrease in imports

of food, consumer manufactures, intermediate ‘goods, and
construction materials compared to what imports would be
with unchanged import coefficients

B. The Model

Pa + Pg + Pm + Ps + Pt + Pk = GDP

Pz + Pm +.Ps + Pt = U ,

Ma + Mm + Mv + Mi + Mf + Mk + Mg = M
Ea + Em = E

Ea + T = Ea*

Pa + T = Pa*

GDP + T = GDP*.

Kg «+ Kp =K

Qg + Qpr = Q

R4 + Re + Rm + Ri = R

G-DP"'R:Y

Ea*

Pa¥*

3

1

1

T, Em, Sm, G = given

al Eo* 4+ 22 ¥ + a3(Em + Sm)

ml ¥ + m2(Em + Sm)
s Y

t (Pa* + Pm)












