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TAE TANGANYIKA PLAW: A SIATISTICAL PROJECTION MODEL L

A,  Introcuction

a .n Etatlstlcal p=ojection model of an econamy can be a highly use-
ful instiunent foxr delonment nlannine. T+ can mywwrd An s comprchen—
s2ve ol Inwernally consistent framework 0or an intermediave= Jo..

progceetion of . economic developments during the plan-period which is
customarily a central feature of the planning process. The model
should specify a nctwork of significant links between desired economic
cbjectives and the devclopment expenditures and policies subject to
government decision, recognising that certagn activities and relation-
ships in the economy have.a continuity and l:fe of their own., Of
coursc many clements of judgment, hunch, an@ hopc must be combincd
with the statistical framework. But the model c¢an be uscd to provide
important tecsts of mutual consistency and feasibility Tor the plan.

Such a model has been prepared for the Uganda cconomy, and then
used to analyse its structure and trends, and to project structural
changes implied by a goal of doubling per capita incomc over the next
fiftcen years.” The modcl was designed to fit available statistical
scries in East Africa, and hopefully to be applicable with nminor modi-
fications to the Tanganyika and Kenya ceconomies. The purpose of this
papcr is to present the results of applying the model to. the Tangan-
yika economy, and using it to examine the implications of the new
Tanganyika development plan,2 Another papcr at this Comference con-
sidcrs: the applicability of a model of this kind to the Kenya economy
and dcvelopment plan.5

B. Naturc of the Model

The statistical projection model employed is presented systemat-
ically in algevraic form in Appendix II, I shall not attempt in this
paper to discuss the rationale of the modcl in detail.? However, let
us note some of its. gereral characteristics.

s

L P.G. Clark, The Rationale and Use of a Projection licdel for Uganda,
IDRP 3¢, 10,7.64; P,Clark & B. Van Arkadie, Dcvelopment Goals for
the Uganda Fconomy im 1981, EDRF 42, 29,7.64.

2 The work of fitting the model with Tanganyika data, and theu
deriving from the published development plan the guidelines need-
-ed to use the model for projection, has been done largely by John
Kinyunyu, cconomist at the Tanzania Directorate of Development
Planning., I am greatly indebtcd to him for his help and coopera-
tion. At the same I must assume-responsibility for the design cof
the analysis, and particwlarly for all of the interpretations of
the results presented in this paper. Since the model was gpplicd
only to the mainland part of Tanzania, the former name Tanganyika
is used throughout,

H.Karani& C.Howe, The Kenya Plan: A 3Statistical Projecticn dModel.

($]

4  .Readers interested in working through the elgebramay note that the
first scction defines the 37 variables in’terms of items im pub-
1jshcd statistical series; the second section presents the modcl

. -proper, including 11 accounting .identities, 5 autonomous variables,
and 21 functional equations; the third scction shows the mcthod of
calculating the parametecrs for any given year; and the fourth scc—

Book tion shows how GDP, government revenue, and imports deperd ulti-
Number matcly on the five autonomous variables and linear combinations of
2ll the parameters., The model is discussed in detail in EDRP 32,

citcd =2bove.
IN°

Classi
catio






Clark
-5 -

be rcduced if Uganda's invisible payments to Kenya for transtort and
trade margins on imdorts were allowed for. Tanganyika's investment
ratc is notably higher than Uganda's, and has declined conly slightly
in recent years, wheras investment in Ugande has fallen sharply;
Tanganyika has also attained a lower capital-output ratic. Both
courtrics collect a similar proportion of GDP in tax revenues, but
Tanganyika's lower government expenditures left a larger amount for
budgetary saving to finance investment. The fall in Uganda's budgetary
saving 1958-62 was much affected by her unfavourablc export price
trends, however, since she depends more largely on export taxes. Both
countrics' urban product grew morc rapidly than the rest of the e~
coaomy, but in neither country sufficiently to prcvent a decline in
cnployment.,

More specific details of the Tanganyika and Uganda cconomic struc-
turces are set forth in Table 2, in terms of the parameters of the
model, The last three columns, showing the actual Tanganyika para-—
meters calculated for 1962, those adopted for the 1970 Tanganyika
projection discussed in scction D below, and those adopted for a pre-
vious "moderate" projection for Uganda, are the most germane for inter-
country comparison. The sectoral gross product parameters, from al
to n, arc much affectcd by definitional and cstimating diffcrences in
the two countrics' national accounts; the only diffcrence that I feel
confident reflects a real difference is the higher transport parameter
for Tanganyika. The import parameters from cl to j2, on the other
hand, show some meaningful differences. Tanganyika's higher import
content in 1962 is shown to ke concentrated in her imports of food,
manufactured consumer goods, and construction materials., At the same
time, the Tanganyika projcction, following the guidelines of the of-
ficial plan, assumes a higher future degrec of irport substitution
than does the "moderate” (and unofficial) Uganda projection, The
investment paramcters, from k' to p2, reflect a lower capital-cutput
ratio in Tanganyika, but a higher planned rate of growth of urban pro-
duct, and a smaller proportionate reliance on private investment,
Tinally, the tax paramcters from rl to r4 bring out the much smallerxr
reliance on cxport taxes in Tanganyika, and the lower avcerage rate of
customs duties on her mix of imports, including inter-territorial goods.
Overall, Tanganyika appears to have a tex structure which is distinctly
less income-elastic than Uganda's.

The ultimate impacts on the two economies of changes in real agri-
cultural exports or import substitution cannot, of course, be deter-
mined simply from the individual parameters. The direct and indirect
effects of such changes depend on ali the parameters and the centire
nctwork of rclationships expressed in the model, Table 3 prescnts
somc of the most interesting of these "multipliers", i.e. the ultimate
cffecet of a £1 change in each of the autonomous variables upon GDP,
government revenus, and imports., For both countries the GDP multi-
plicr for real agricultural exports is higher than for any other au-
tonomous aemand, and is in the order of 2.8, with the others ranging
down to about l.5. Tanganyika's GOP mulipliers are consistently lower
than Uganda's, reprcsenting a smaller dependence of cutput on do-
nestic incomes, Tanganyika's dircet and indirect rcvenue yields are
also distinctly below Uganda's, reflecting the lower income—elasticity
of hcer tax structure noted above., They are still in the order of a
third, however; i.c., additional government expenditures (provided
the required investment can be financed by borrowing) ultimately "pay
for themselves" to this extent. The two country's
direct and indirect import requirements are remarkably similar, though
of course for Tanganyika thcse assume the high degree of import sub-
stitution projected in the official plan. If we adjust for her lowcr
GDP multiplicrs, Tanganyika's import rcquirements. are even slightly
above Uganda's. Dut perhaps most significant is the absolute level
of the'import "mulitipliers™: for both countries direct and indiicct
lmport requirements appear to be in the order of 60 for recal agri-
cultural exports znd government expenditures, jumping to about 80/%
for manufacturcd exports and import substitution., Thus allowing for
induced domcstic ivcomcs and rising investment requirements, quite
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large fractions of additional demands cmerge ultimately as imports,

This is a quite significant obscrvation in weighing the ultimate im-

pact of dovelopment projects.,

D. Application of the Model to Analyse the Tanganvika Dcevelopment
Plan

An dntriguing exurcisc is to use the model to make a 1970 pro-
Jection, trying to make the same assumptions about autonomous demands
and parameter changes as in the official plan, and then to compare
the modcl projection with the 1970 estimates in the published plan,

The new Tanganyika plan was actually constructed without using a model
of the sort discussed in this paper. As is commonly done in practice,
it was actually constructed by successive approximations, working
simultancously from the supply and the demand sides, and employing two
main statistical tables to check for consistency - a uses-resources
table for a list of major products and scctor outputs, and an aggre-
gative income-expenditure table.l The interconnections among the
sector output projections to 1970, the estimated 1970 balance of pay-
ments, the investment needs over the five fiscal years 1964/65-1968/69,
and povernment recurrent. revenues and expenditures in- 1968/69 .are not
given in detail in the published plan.- "In principle, a statistical
projection model of the sort presented here should permit-a more
comprehensive angd.explicit. test of internal consistency. In practice,
given the imperfections of the model, I can only hope that comparing
the model ‘with the plan will be informative and suggestive.

The assumed conditions for the model projection are summarised
in Table 4, along with certain implications for their orders of magni-
tude, in comparison with the past., These assumed conditions are ex-—
tracted in so far as possible from the published plan, though to get
them in the form ncedcd for the model involved a variety of infer—
ences, some of which may be doubtful. The projections for rezal agri-
cultural cxports, agricultural export prices, govcrament expenditures,
and mincral exports are reasonably straight—forward., They imply, as
in tke »lan, that the volume of agricultural cxports will grow in
line with the past, that prices will be comparatively favourable, that
the rate of risc of government cxpenditures will be rcstrained, and
that mincral exports will grow morc slowly than in the past.

The assumed conditions for import .substitution were more difficult
to establish on the basis of the published plan. The plan provides
a detailed list of expected manufactured products in 1970, specifying
both value of output and value added, but after allowing for prescnt
output and guessed inter-tcrritorial exports from somc major projccts
like the Liand Rover plant the. remaining output still impliced what
seemed an implausibly high degrec of import substitution. In par—
ticular, the cxpected output of intermediate goods appeared to involve
more than 100% substitution for this category of imports. Therefore
in thc model projection import substitution in intermediate goods has
been assumed to be (only) 40%.s For other categories of substitutable
imports the corresponding proportions are 40y, 33%, or 20%, which are
roughly consistent with the expected outputs of those products listed
in the plan.

The investment parameters adopted for .the model projection imply
that capital formation must rise to about. 32% of real GDP by 1970 -
half again as high a propertion as in the recent past,” This is in lige
with the plan, It may be noted, however, that because the plan pro-
Jects-a gradual rathcr than an abrupt risc in the share of investment,
the implicit capital-eutput ratio during the five fiscal years 1964/85

1 Tanganyika's Five-Year Plan 1964/65-1968/69: A Bricf lethodology
(wimeogrephed), Ministry of Development Planning, Dar es Salaam,
20.2.64,

2 United Republic of Tanganyika and Zanzibar, Tanganyika Five-Ycar
Plan for Iccnomic and Social Development, 1954,
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to 1968/69 is ncticeably below that in the past.l On the other hand,
the tax paramcters usced in the model projecction are consciocusly set
highcr than those indicated in thc plan., The published document does
not give any revenue estimatcs, but suggests in the text that revenue
is likely to risc at only about two-thirds the rate of growth of GDP.
If this assumption were adopted, the model would surcly project an
cxcessively large cxpansion of private income and demand, For the
projection, therefore, it is assumed that effective rates of customs
dutics continue to go up in line with the recent trend, while the
othcr tax parameters are unchanged.

Turning now to the results of the 1970 projcction, the projected
valucs for most of the variablcs of the model arc set forth in Table
S5, with comparisons wherever available to the official plan, Gener-
alising vcry broadly, the model gives a similar picture of expcected
developments in the Tanganyika cconomy by 1970, if the assumed con-
ditions stated in the plan are rcaliscd., This is hardly surprising,
unlcss cither the plan or the model were very ineptly put together,

Let us examine the comparison in more detail, however, to see if any
suggcstive points emerge,

First, the model projection indicates a somcewhat higher GDP than
docs the plan, cven though the plan alrcady specifics an 8,5% rate of
growth. Since GDP in the model is fundamcntally a mcasure of demand,
this suggests that the anticipated 1970 investment rate and import
substitution (even aftcr the latter has been pruned as indicated above)
ney be so high as to threaten excess demand pressurc. This prospect
is made more likely on the supply side by the implicit low capital-
output ratio over the entire interval between 1962 and 1970 (also
notcd above), though prescnt underutilisation of capscity would account
partly for the low ratic., If this implication should prove corrcct,
iwhat would be needed to bring demand and supply into closer balance
would be cither less import substitution and greatcr forsign capital
inflow, or more severe tax constraint on private counsumption demand.

Second, the model projection suggests somewhat greatcr divergence
among scctor rates of growth outside agriculturc than does thc plan.

In particular, I think it is probably a valid inference that the con-
struction scctor will have tc¢ grow more rapidly than the plan projects,
if thc share of investment in GDP is raised as much as assumed, and
particularly if government investment expands more rapidly than private
1nvcstment, In many respcects this leading role for construction can
be helpful in the development process., Expanding construction doesn't
demand grcat technological innovation, does open up opportunitics for
domestic producticn of construction materials, and is likely to have

a comparatively favourable effcct on employment opportunities.

Third, the composition of imports (which is specified in the modsl
projection but not in the published plan) is likely to charge dramati-
cally undcr thc combined influcnce of differcential import substitution
and diffcrential growth of domestic demand for the various catcgorics
of goods., Thus the share of the three catcgorics of consumer goods
imports may be expected to drop from two-thirds to half of the total,
the sharc of intermcdiate goods (despite extensive import substitution)
to rise, and the share of cepital equipment inports to jurp from 15,
tc 255, In addition to our intrinsic intcrest in the composition of
imports, we may note that this shift from prescently high-duty inports
to presently low-duty imports will raise a need for adjusting the
customs structure substarntially, if tex rcvenuc from this source is to
be maintaincd and indeed increcascd relative to total valuc of imports.

Fourth, 1970 total exports, total imports, and balance of trade
in the model progcction arc remarkably similar to those in the pub-
lished plan., They imply an incrcascd nced for inflow of foreign capital,
net of changes in invisibles and carrying charges on past inflows, of

1 G.Kormiloff, "Flan Implcmentation in an Underdeveloped Sctting",
Lagt African LEconomics Recview, forthcoming., The gross capital-
output ratio stated there is 2.7; allowing for a retircment ratc

about 7,5 of GDP, thc nct ratio is 2.2.
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less than £10 million. If excess domand pressure rises, however, and
import substitution is less than hoped, the ncedcd capital inflow
would by largcr,

Fifth, beccause of ths altered assumptions about tax parameters
(notcd above), the model projection indicates much larger 1970 tax
revenue than is suggested by the text of the plan., Whereas the model
projccts a slight rise in the sharc of tax revenue in GDP, the elas-
ticity of about two-thirds mentioned in the text of the plan would
imply a fall in the share from 19% to 14%., Correspoundingly, thc model
projeets a substantial rise in government saving out of tax revenues,
and a residual risc in government borrowing of something less than £10
million, roughly in line with the ncgative shift in the balance of
trade, On thc other hand, thc implication of a revenue elasticity of
only -two-thirds is that government borrowing would have to rise to the
range of £20-25 million, and the government's financial deficit would
be much largcr than the cconomy's trade dcficit. It secms clcar that
if the nlan is to succced the govermment will have to take action to
raisc .the clasticity of the tax structure substantially.

E., Conclusion

The statistical projection model presented here provides a number
of iusights into the Tanganyika economy and the new Tanganyika develop-
ment plan, It permits cexplicit comparison of the economic structure
with that of Uganda, offcrs a mecans of cstimating direct and indirect
effccts of given economic changes, points up the assumed conditions
for the new developrient plan, and suggests certain qucstions about the
expceted cconcmic adjustments between now and 1970, Though the model
has many imperfections, I hope it may at least illustrate the nature
of thc contributions which a statistical projection model can make to
the dcvelopment plaaning process.,




APPINDIX TI: TABLES

Table 1.

Claxrk

Hajor Features of Tanganyika and Uganda Eccnomies

1962 Features®  Changes 1958-52°

Tang. Uganda Tang. Uganda
Real gross domestic product (GDP*)C £124.,7 £105.6 +5.20 +.2.6%
Gross domcstic product (GDP): £120.0 £106.4  +5.9% + 0.0%
Private income (Y) £100.4 £ 84,5 +6.74 + 0.0%
wweal agricultural exports (Ea*)©® £46.8 £37.7 +2.5% + L.0p
Imports: ratio to GIP (M/GIP) o432 .32 WAl 42 . 32-.352
Excort surplus: ratio %o imports (E-di/M) .04 «32 .04-,04 .51-.32
Tnvestment (K+Q) £ 26,8 £ 15.3 +4,2:0 -5,9%
Tavestment: ratio to rcal GDP (K+Q/GDP¥) .21 W14 .22-.21 .18-.14
Capital-output ratio (v(X+Q-Ret)/AGDP¥) 2.7d 5.7d
Gov. current expenditures (G) £19.6 £ 22,8  +3.25% 4+ 3.6%
Gov. revenue: ratio to GDP (R/GDP) .19 .20 .21-.19 .20-,20
Sov. saving: ratio to revenue (R-G/R) +16 -.01 .16-.16 .13-(-.01)
Urban gross product (U) £ 66.8 £ 52.6 +6.,15 +4.0%
Non-agricultural cmployment 1967 160 “3.2%  -1.Gw

Notes s
a. In.& million, or ratios,

b.  In average annual porcentage changes, or as ratios in intial and

final years,

c. Real GDP is corrected for chaongcs in agricultural export prices,
80 that agricultural exports and agricultural product arc at 1960-62

prices,

de 1854-82, including somc ‘cxccss capecity in later years.

€. In thousands,
. 18861,

Includes counstruction srmployment.
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Tablc 2. Tanganyika Paramcters 1954~62, and Assumcd Paramcters for
Tanganyika and Uganda 1970 Projections

Tanganyika  Uganda

"Model" "Moderate!
1954 1958 1962

2l (assumcd) 1.0 1.0 1.0 1.0 1.0
25 (assumcd) .3 3 3 .3 .3
a2 = Pa¥-al Ea* .

~ a5(imeSm) /Y .0269 .01539 .0158 .0200 .131
g = Pg/G . 534  .654  ,8853 .920% .740%
m2 (assumed) . .5 .5 .5 .5 .5
nl = Pr-mz(Em+Sn) /Y - ‘101 .13 .12 112 .0649
s = Ps/Y .216  .206  ,183 .183 513
t = Pt/Pa*+Pnm .222 .221 .241 . 241 .132
h = Pk/K 527 486,567 .650° . 546%
cl = Ma/Y . 127,115,102 .068° .0558°
2 = ¥m/Y .224  .172  .188 .126° .141°
cd = Mv/Y 034 035 034 .025° .0331
io (assumcd) .2 .2 .2 .2 .2
il = i - i3(im+Sm)/CDP  .0192 .0129  .0167 .o100% .0221°
i2 = Mf/GDP* .0359  ,0405 ,0310 .02508 .0217
il = Mk/K .285  .3l4  .300° .180° .178°
j2 = Mg/Q .629 .896 .604 .604 680
k' = X/U 2760 .238 .21 .3920" .285°
q' = ¢/U .252  ,193  .191 270" .215°
pl = Ep/K J443 .427 372 372 .458
p2 = @/ L7150 873 .879 .879 944
rl = Rd/y 009  ,070  .058 058 0487
r2 = Re/Ia 001t 001 021" .021 .139%
r3 = Rm/M 127 157 .179 .230% .308%
r4 = R/ .106  .108  ,083 .083 .0s0%
Notes:
a, Assumes trend continues

b. Assumes 10% import substitution
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Assumes as first approximation 7, average anmual rate of growth
of urban gross product, compared to about 8% in 1954-58 and A
in 1958-62. Dcrived from k = K/AU = 3.5, @ = Q/AU.-,1.5, Ret K
= ,04U, Ret @ = ,110U,

Assumecs 1963 parameter of .160 will decline at 1,5 times 1% per
ycar price fall,

Assumcs 33, import substitution

assumecs 40; import substitution

Assumes 20% irport substitution, recognising large crudc oil content

of local refining.

_Assumes as first approximation 10% average annual rate of growth of

urban gross product, as in Plan, Derived from k = E/AU = 2.8, q =

/U =.1.6, Ret K = ,04U, Ret Q = ,11U,

1e55
1959

.1261-62 average

983, including new taxes on sisal and coffece.
Sce section D below, and Tables 4 and 9.
See EDRP 39, cited above,
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Table 5. Somc Significant Multipliers in the Models of The Tanganyika
and Uganda- Economics

Incrcasc in _GDP Revenue (R)

Tang. .« Tang. Ug. Tang., Ug.

Per unit increase in:

Real ag. cxports (Be*) 1.94 2,07 .37 * .53 .57 .59
Export prices (T) 1.51 1,80 ,28 W46 o 44 o 54

Mfd, cxports or import 1.68 1.83 .37 oLl .79 .83
substitution (fm, Sm)

Gov. uxpenditures (G)  1.66 1,60 .34 .36 .65 .6Q

Notes:

ae ¥With the parameters indicated in Table 2.

b. Represcnts an increase in agricultural export prices sufficient
for a unit increasc in valuec of exports, with quantity constant.

























