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The »primary sector demand for food for own consumption, &
self-balancing item, is neglected. The income and »nrice
elasticity of demand for this item might have sn imsortant
effect on the sunnly of exwort crons and food crons for

the modern sector, It shovld be noted that for the sake of
simplicity the distribution services associated with agricul-
tural exports are treated as mnart of the »rimary sector:

the difference between the wrice received by the nrimary
sector and the export orice consists of the surnluses of
marketing boards and the nroceeds of export taxes,

Primery sector demand for non-primary mroducts: "It
is assumed that the »rimary sector spends its entire cash
income on the mroducts of the modern sector or on imnorts.
As, for the moment, there is no exnlicit nroduction

unction for the agricultursl sector, the distribution of-
these spending descisions as between consumation and in-
vestment items is neglected, The demand of the »rimary
sector is therefore reonrcsented:

(1) Dy = Dgh + DeF
Supprly function for the agricultural sector:

(2) A

£1(pa, )

(8) F = fg(p,, ve)

The supply of exnorts crops and food is determined by the
price levels for those two: climatic effects are neglected.
Obviously, the failure to deal more exnlicitly with agricul-
tural inputs is no more than a first asproximation. Perhaps
more serious 1s the aggregation of output and nrice levels;
both outoput and »Hrices are vectors, and the resnonse of
the outnut vector to changes in the nrice vector will
denend on the wmarticular srices which have changed as well
as the change in the general level.

Nevertheless, within the liberties of model-building,
the method of statement does illustrate a basic choice
which may become innortant during the process of development
- the choice of feeding =zn exvmaending urban labour force
or expanding agricultural exworts. "hether that choice
mist yet be faced is an.-empirical question still larcely un-
answered,

b) Modern sector: Outnut of modern sector: 2
Rete of growth of Z: r

Elasticity of Z w r.t, 2
capital (X): e. (= d4z/dK )

K z/%
Elasticity of 7 w r.t,
Labour - (L): e, (= az/ar )
employed - 1 7L
Rate of growth of capital:
Rate of growth of employmernc. - ry

The most simple assumption regarding supply conditions in

the "modern" sector would be that innut/outn -t relationshimns
were determined by fixed technical coefficients. In such a
case the suply constraint would be determined by the scarcest
Tactor and outnut and the other inputs would exmand at the
rate of cxmansion of that factor. Although such an assump-
tion may often be reasonable in the case of the individual
rlant using a given technicue, it is much less so 'at more
aggregate levels, in which case factor »rotortions can

change as a result of the change in the comnrosition of out-
wut, The treatment of the »nroduction function and innut/out-
put relationshins is never very satisfactory in exnlanations
of economic growth: however, it is desirable to render ex-
rlicit the nature of the restrictive assumptions of'ten made.
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Asouping & neo-classical nroduction function (i.e. some sub-
stitution wotween Fectors) and assuming the neutrality of
technical change thien the rate of growth cf output can be
treated as follows:

(3) T, o= Sl toeqTp

where 3 is the rate of technical immrovement,

If constant returns to scale is assumed, which imnlies that
e, + e, =1, then:

k 1

(¢ » = (ek +.el) r, o+ el(r1 - rk) + 3

=T e (Pl - T ) + 3

The basic assumption must be that the growth in the canital
stock 1s a major constraint on the rate of growth of outvut;

if this is so then an imnortant determinat of the rate of growth
of outp:t is the aegree to which labour can be substituted for
capital (i.e, the degree to which r. is greater than r. in

/becau3§ equation (4).) Under the neutrasl techniczl change assumiption it
9? Prqfltmust be supposed that this will be determined by the behaviour
bjectivesof wage rates (in the vrivate sector/because of the concern over

and in

the re-investible surplus). The simplest assumption that might be

the pub- made for equation (4) would be that r. = r., (i e. the same result

lic
sector

as assuming fixed coefficicnts) that 1s employment grows at the
same rate as the canitsl stock, Then out»ut would be growing
faster than both capital and iabour at a rate j, and, if lebour
is employed until its wege ecuals its marcinel product; the wage
rate would be increesing at rete j (as also would the nrofit
rate), If this simnlifyring assumption is dronoed then further
progress reguircs more cdeteled svpecification of the mroduction
function,

Perhaps the most nonular form of nroduction function
assumed in practise is the Cobb-Douglss fuaiction; which has the
pronerty that e. and e. are constants, In such a case, if it is
assumed that levour is emnioyed to the point.vhere its marginal
product is equated with the wage rate, the rate of growth of
employment and of outnut can be shown to be related to the be-

haviour of the wage rate., TFor example, 1if the 7. 2. Lewis '‘un-
Llimited sunply of labour™ conditions held then the wage rate
might well be constant., With a constant wsge rate, a Cobb-Douglas

function, neutral technical orogress and labour being »Haid its
marginal product, taen emsloyment will gsrow at the same rate as
outnut, (i.e., if the elas*icity and the marginal nroduct are both
constant then so is the average »roduct)., In such a situation
the following reletionshin holds,

(5) r, =T+ e (rZ - rk) + 3

from which
(5a) r.=mv_ + _1_ . 1

- -

However, useful as the Cobb-Douglas form is for illustrative
purvoses, there 1s no reason to sumnose that it is in »nractise
genzrally anplicable, If it is not genera’ly applicable, or if
technical »rogress is not neutral, then the relationships between
the growth of employment, canitel, outnut znd the wage rate becomes
very complicated, ¥

Por a fairly general treatment of this Droblem see

John C.H, Fel and CGustav Ranis, "Innovation, Capital
Accumulation and Economic Develonment!", ‘American_Economic
Review, June, 1963,



In DP”CtiSO, it seems likely that detmiled examina-
tion of *he labour market and the employment nroblem will
demand a model more sonhisticated than this: it will be
neresssgy 1O find out much more sbout the "residual',
which is subsumed vnder the genersl hesding teChﬂlCal
change in such simnle wmroduction function models. The
changing comnosition of the lebour forcc its educetional
skitls and the supply of mrofessional and organizational

manpower all demand exnlicit treatment. Such a treatment
is »nrobably the most importont missing Llink in our under-
stending of the relationshiv between growth and emoloyment,
In Tact, many informed observers belisve that in East
Africa there has becn, diring recent vececrs, = process of
gubstitution of cepital for lasbour, that is r. has been
larger than r.. Although this helizf has been held re-
garding the performance of a number of develoning countries
in rccent years, a satistfactory explanation has still to be
offered. In Bast 4frica it is difficult to tell the degree
to which substitution has taken mlace, bec~uvse the period
in gquestion has been one of less than full cewnacity utiliza-
tion; therefore it has been difficult to tell the extent
to which the evidentiy nositive rate of cemnital ccc1mtla
tion has been cowbined with an increasse in canital emnloyed.
More light shculd be thrown on this »roblem by an empirical
investigation of the recent emgloyment history of Last
Africe, which the aunthor is currently mndertaking.

For the moment the argrment rroceeds on the besis of
ecuations (4) (with restriction r, = rk) or (5a) (with ry= T )

under the alternative assumntions of a wage ratec in both

cases the sunoly constrolnt on the rate of growth is the

rate of growth of the canital stock, employment being determined
by the wege rate and the rate of growth of outnut.

The Capnital Constraint.

hat determines the suonly constraint on the rate of
growth of cavnital? The first cexercise will bhe based cn the
assumntions: that income can be spent on consumntion or
investment goods, without structural constreints
on the sunply of the warticular goods: znd
that there is no net imnort of canitzi. These
assumptions imply:

(6) Exvworts(E) = Imnorts (i)
and the definitions for the »Hrimary sector above imply-

(7) E = D A Using the additional notetion:

Non~-subsistence sumnly Y

Yoge rates . w

Propensity to consume of workers: c
Propensity to consume of profits: ¢

the following can bhe developed:
(8) Y=2 + M+ D.F

Anply (6) 2nd (7)
(9) 'Y =2 + DA + pfF

w

ment actlvltles:

(10) Y=0¢C+ I

1 o+ - wlL) A
(11) ¢ c WL C'O(Z wL) + D,

1l

Il

/s



(12) ¥ = c wl + CD(Z -wl) + p_A + pF + I

13)  Z + A P = i1 7 o~ W 3 y
(13) Dt + Do ¢, Wi +Cp( WL) + D A+ DoF + I
from which: : Do e Sl

14 = -— i —_’, - T -
(14) T =7 (chL + cp(/ wh)) + (pe pa) A

(16 I _ N
X - (1 - Cp (CD W
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Eguation (16) shows the determinants of the rate of
growth of the canital stock I\ in this model. The first
term describes saving ‘X’ generated by the modern sector,which
devends on the pronenslty to consume of the two income
grouns and the distribution of income between wages snd pro-
fits, The second term reoresents scvings extracted from
the agricultural sector through a =wrocess of taxation or
through the »rofits of the marketing boards,

If we make the (reasonable) assumption that:-cw =1
tnen:
17 = - - i
() L= (G -e)) O-wby 2 L (-5 4

e a "I}:

If we make the further asswmtion that labour is naid
its marginal product, =nd substitute from ecuation (2) then

(18) I = (1 - cp) (1 -e)z2+ (o, -p,) £(p50p)

KX

The constraint on the rate of growth of outnut of the
modern sector will be equsl to ecuation (18) nlus a factor
allowing for technicel imnrovement and an increase in labour
intensity (sece ecuations (4) and (5s) above.)

This formulation should clzrify certein reletionships,
In the ecerly stage of develonment the Tinal tern in ecuation
(18) will be relatively much more imnortant because of the
importance of the agricultural exhorts sector at that stage.
The degree to which the agricul tural sector can contribute
to the sumnly of canitel for the building of & modern sector
will depnend on world ex»Hort markets, the elasticity of sunply
in response to »Hrices received and, of course, whatever
changes in nrod-:ctive conditions shiit the sunply curve in
the azricultural sector, As the modern sector grows savings
generated by its own activities become relatively nore important,
until in a develowned economy it hecomes the major source of
domestic savings.

As the modern sector grows there will be an additional
effect onerating in the sgricnltural sector: the »~int will
eventually be reached 2t which the morzinal nroduct of labour
transferred from the agricltural sector will become 7wositive
and, in the absence of shifts in the agricrltursl nroduction
function, Pf wlll rise czusing a shift from exworts t0 domestic
production, ~ At that stage the nossihility of taxing in-
come derived from food sales might be considered, but this would
carry with it & number of difficnities (including the nossibility
that the burden of the tax on food seles would fall on the »ro-
fits of the modern sector). For the moment, the analysis will be
left with a number of ends untied =nd with a number of possibi-
lities only hinted at,

See Gustav Ranis end John C.H, Fei "A Theory of Econocmic
Develooment™, American Iconomic Review, September 1261,









Dividing through by K, the foreign exchange constraint on the
rate of growth of the cawnital stock is cbtained:

(28) :37:.; — ;; _ EQ’L:L - n) -V- + p -

Mgy Fe

(1 - 1 -mn))-np, A
K

i T e L R £

Similarly, by substituting (22) in (23) the domestic sunnly
constraint on the rate of growth ©F the canital stock can be
obtained:

(28) "I _ 1 -c(l -n)z -

1
K - 1 -n K 1

g8

Bguations (28) and (29) provide two alternative con-
straints on the rate of growth of the capital stock, which
in section II has been shown tc be the basic constraint on the
rate of growth of the non-agricultural sector. Through a
process of extreme simnlificstion the two constraints are
stated in terms of three narameters: a propensity to con-
sumer (c), and two nronensities to imvort, (n) =nd (m). There
are two essentizlly cxogenous va PlaleS, (p_) and (V). The
price received by the agricultural sector, (pr , 1s a poliey
variable., Agricultural output, although inherently an en-
dogenous veriable, is left for the moment unexplained and
therefore, in terms of the model, exogenous. Apart from
direct action on (p_) public “OllCV cen indirectly affect
(¢), (n) and (m) through tax policies end other controls.
Also, these three pnarameters operate as constants in the short
run but- through the agency of stwwc‘ufal chance become
strategic variables in the longer run,

The operation of the model in the course of growth.

Despite the incompnlete nature of the medel it is
possible to suggest some of the nossibilities during the
develovment of the econcmy. This will bhe done by investigat-
ing:-

(i) the effect of changes resulting from adjustments in

the basic structure of the sconcmy: that is the
effect of shifts in (n) and in A
K)

(ii) the effect of changes in the exogenous variable, (o_).

(iii) the effect of changes in the policy variable,(pa).

(1) Structural changes.

During the orocess of growth there arc few elements of
the economic system vwhich can e treated strictly as nara-
meters. However, of the multitude cof shifts and changes which
could occur it seems reasonable to concentrate on two as the
strategic shifts involved in programmes of industrialization.
The first of these is the effect of the exransion of domestic
industry through a »nrocess of import substitation., At the
initial stages this will teke the form of the attemnt to nro-
duce domestically goods of simple techniocue which were pre-
viously imported, Such a wolicy will resuvlt in a decline in
(n), becsuse it is likely that such goods will be vredominantly
consumer goods., (This presumption demands some cualification,
as the material inouts for the constriction industry are
often produced domestically early in 4e¢elooment, while the
changing level of income mer head may generate a shift in de-
mand towards consumer goods with hicher. _mnopt content. )
Secondly, the growth of the non- prwcaltur 1l sector 1s 1likely
to lead to a decline in the relative immortance of asricultural
export earnings, which would appear in ecuation (28) as a de-
cline in A

K






