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SHAPTER I

INTRODUCTION

]

. ﬁhen issues'conéerning adverse factor proportions

reér a threatening hgggtﬁgggaﬁation and its rate of growth
. /

- 'are often identifiéd as the éaemon beneath the head. Strate-
gies for destroying the daemon Have‘not proven successful.
With each blow, whether it be measures for rapid industriali-
zation, increases of grants -and aid, transfers of technology,
or investments in inffast;pcture, £he‘hydra—headed monster
assumes more fearsome, proportions.

Some have treated the problem lightly, choosing to
see the pressureé of population as the means wheréby comﬁu—
nities will be pushed reléhtlessly towards development.
Others haﬁe evén ovgrlooked it entirely, claiming that a
preoccupation with population is a fault of.an espoused poli-
tical viewpoint. The problem remains however. Large and
rapidly growing populations combined with scarcity of arable
land and\inadequate or inappropriate capital have resulted'in
extreme poverty in many areas:

The problem becomes demanding of solution when.it is
observed that juxtaposed~to_pitiful poverty 1is wanton wealth.
This juxtaposition is not only between one natioﬁ and another
but within countries and regions. It is reflected, although
inadequately, in estimates of per capita gross national prod-

. uct and income distribution indices.

1
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Table I - Per capita gross national produtt and Gini
coefficients for a selection of countries
Country and Level of GNP GNP per capita Gini 1
per capita ' 1975 coefficient
Under $300 _ -
~ India 140 .48 (1967-68)
Haiti "190
Sri Lanka . 130 - .38. {1969-70)
Kenya 220 .64 (1969 )
$301-%500 .
Mauritania ) 320
Thailand ’ ’ ' 350 .51 (1962
Morocco - 470 \-//F$\
$501-$1,000 o
.~ Guyana o 510 .42 (1955-56) .
Colombia 580 56 (1970 )
Mauritius 610 :
Dominican Republic 720 .49 (1969 )
Malaysia . 760 .54 (1970 )
$1,001-$2,000 :
Brazil 1,030 .61 (1970 )
. Mexico 1,050 .58 (1969 }
Jamaica 1,110 - .67 (1974 )
Iraqg ) 1,250 .63 (1956 )
Barbados 1,410 43 (1969-70)
Panama 1,290 .45 (1870 )
' ,001-%4,000 ~
Venezuela _ 2,280 ' .54 (1962 )
Puerto Rico 2,300 .45 (1963 )
" Gabon . 2,540 .64 (1968 )
Spain / 2,750 .39 (1964-65)
$4,001 and above
Japan ' 4,450 .29 (1971 )
France . 5,850 .52 (1962 )y .
Australia 5,700 .32 (196%-68)
Canada ' 6,930 .33 (1965 )
United States 7,120 .42 (1972 )

Sources:  Gross National Product
- "World Bank Atlas: Population, Per Capita Product
and Growth Rates, The World Bank, 1977.
Gini Coefficients- '
Shail Jain, Size Distribution of Income: A Com-
pilation of Data, The World Bank, 1975.
World Bank Report - Jamaica, 1976.

lThe Gini coefficient, calculated in conjunction with
the Lorenz curve (ABC) which relates the proportion of income
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The data shown above .demonstrate, firstly, a wide

’

discrepancy in per capita gross national product among coun-., P
tries. Some countries enjoy a per caplta GNP in excess of /////
US$6,000 {e.g., the United States and Canada) while for otl}er/s

(e.g., India’, Haiti and Sri Lanka) the per capita GN%/;é/less

than Us$200. Secondly, the coefflcient of correlation between

per caplta GNP and Gini coeff1c1ents is negative and low

(—0.499) indicating that while countries with lower per capita

GNP tend to display more highly skewed income distributions,

recipients to the proportion of income, is defined as the ratio
of the area under the Lorenz curve (ABCD) over the total trian-
gular area under the line of equality (ACD). “As a measure of

" income concentration, the Gini coefficient ranges from 0 to 1,
_where 0 represents perfect equality and 1 represents perfect
-lnequallty. :

C

ummulative .
oportion
of Income
Recipients

D

Cummulative Proportion
of Income

Jain emplovs the following estimation of the Gini coefficient:.
G = 2f Y2 an®(/I-n)Bam = 2a(/2) 1+ o¥B) 'B(l+a, 1+B), where
B(l+a,‘l+3) is the Beta function. This estimation is derived
by N.C. Kakwani and N. Podder in "Efficient Estimation of the
Lorenz Curve and Associated Inequality Measures from Grouped
Observations"™ Econometrica, 44, January 1976, pp. 137-148,
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there are céuntrieg with higher per capita GNP where the dis-
tribution of income is also unéqual. The Gini coefficignts
were estimated to be 0.64 for kenya in' 1969, 0.56 for Colombia
in 1970, and 0.54 for Malafsia in 1970, compared with esti;
mates of 0.52 in France in 1962 and 0.42 in the United States
in 1972. 1In poorer éountriés-there are many poverty strickeng:
but eveh in wealtﬁy countries Qﬁlyja minority are éffluent.
Data on deveiopment statistics, shown below, also sup-
port the observed differenée in welfafe that ekists'among and
within eountries. Amoﬁg countries, those with lower per ca-
pi£a‘gross national products-also have lower éverage life. ex-
ﬁectancies at birth, lower average daily calorie intakes,’

fewer dwellings with piped water, fewer physicians per popu-

~lation, and higher rates of illiteracy. Comparing countries

at the extremes (e.g. India, Kenya and Sri Lanka versus Aus-—

-.trélié, Canada and the United States), the difference among

-

countries is evident. The coefficients of correlation between
GNPs and life.expectancies at birth, average daily calorie in-
taﬁes, and dwellings with piped water are 0.762, 0.818 and- o
0.810 respectively. Those between GNPs and population physi-
cién ratios and GNPs and literacy ratés are, encouragingly, much
lower ét -0.471 and 0.518 resPectively! reflecting efforts to
improve levels of health and education in some poorer coun-

tries. Within countries, those with only one physician for

more than 10,000 persons (e.g., Kenya with 16,000 persons to



- Table II ~ Development statistics for a selection of countries

1975
Average Average Popu- =~ Dwellings
- Life Daily lation With
Country and Expectancy Calorie per ~Piped Literacy
Level of GNP at Birth  Intake Physi-  Water Rate
per Capita: (Years) {Calaories) cian (%) o {%)
Under $30Q ;
India - 41 19971 4,162 . 34 -
Haiti : 50 2,026 8,505 . 41.9 10 -
Sri Lanka 66 2,018 4,007 4.4 84
Kenya 49 2,114 16,292 T 20-25
$301-%500 . . .
Mauritania 39 ' 1,891 © 17,746 . 1-5
Thailand 56 2,360 7,971 69.0 82
Morocco 53 2,614 13,802 64.8 15-20
$501-%1,Q00 :
Guyana 61 2,350 3,249 36.1 1,
Colombia 61 2,182 2,184, 41.3 - 78
Mauritius 63 2,458 4,438 27.1 , 61
Dominican Rep.. 58 2,212 - 1,866 8.1 T 68
$1,001-$2,000 , _ - :
Brazil 59 2,515 2,025 33.0 . .67
Mexico 62 2,725 1,385 38.7° 74
Jamaica 65 2,663 3,509 21.6 .. " 82
Iraq 53 2,433 2,369 20.8 26
-Barbados 65 : 3,247 1,500 40.0 97
Panama . 66 2,419 1,234 26.1 78
$2,001-%4,000 : T :
Venezuela 65 2,422 - 866 72.4 77
Puerto Rico 73 . . 848 62.7 B9
Gabon ' 35 © 2,301 - 5,190 . 12
Spain 72 " 3,302 673 - 45.0 94
$4,001 and above - .
Japan 74 2,835 868 94.9 98
France - 72 3,411 681 . 96.6 99
ARustrialija 71 - 3,310 721 .. 99
Canada 73 3,377 603 98.5 .- 93
United States 72 +3,504 622 97.5 " 99

Source: UNCTAD, Handbook of International Trade and Develop- |
ment Statistics, Supplement 1977, United Nations, 1978.
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one physician, or Mauritania with a ratio of more than 17,000),

have only a minority of people privileged with medical servi-

ces.
It is incumbent, therefore, on those who pursue the

discipline of political economy to comprehend better the rela-

tions between population and productivity in the hope of as-

suring the well-being of every individual.

Focus of Thesis

The focus of th%%’thesis is an investigation of the
interrelations bgﬁwéen population and productivity with a view
to discovering ways in which population and 6ther factors may
be aligned;‘ There is' a complexity of interactions. These in-

teractions have been influenced by a constellation of cul-

-tural, soc?al, ethical and religious factors which have not

51mp11f1ed the analysis of the relatlonshlps.

For the purpose of t@‘ﬂ 1nvEstlgatlon it is necessary
to isolate flrst the fact that population provides a factor
for the production process and secondly, that the product, in

turn, generates changes in pOpulatlon.

Population as a factor of'hgiéproduction process\in
ng r

the form of labour has been so lo ognized as tog any
restatement banal. Considerations in this respect include the
theory of productioﬁ, marginal productivity theory, the law

of variable proportions with diminishing returns, the backward



l bending supply curve of labour, and the labour theory of
'Value. | |

The changes in éppulation generated py production ha&e
not had as @ide a discourse as the former relationship. Apart
grom the classicists and world future speculators, oniy schol-
ars and practitiqners of econqmicldeveiopment have been much
c&hcerned with this aspect. Perhaps differences in the type
of organizational'structure and the.period of gestation re-
quired for the production of a coﬁsumer product as against a
person have led in neo-classical and_Keynesian approéches to-
~the neglect of thelatter relationship as attention is directed
to issues within the shorter perspective. The expected re-
sponse.of population to productivity implied by the demograph-
ic transition theory may also have caused a relative neglect
of population, since it was believed that, with continued in-
creases in output, population would eventually decline. While
demographic transition theory.may'have been correct regarding
:the response of death rates to increased output and accompany-
ing modernization, its documented failure to indicate the in-
créases in birth rates’following on increased output and the
measures that would be required to effect a decrease in .birth
rates are now well known. Certainly, part of the inapplicabi-
lity of the theory arose from the fact that the eCconomy was
treated as if it were one entity rather than as a dual economy

with differentiated sectoral responses.



It has since been estabiished that thé firstk;esponse
of birth ratés to increases in income is positive; ‘Thié’may
bé particularly true in the. context of the dual economy where
higher fertility rates in rural ds against urban areas account
for the over-all increase. The second response is negativé.
But tﬁis may be observed only in the long run as rural areas
are brought within the ambit of development.

This thesis therefore emphasizes an endogenous treat-
ment of population wheré the positive and negative responses
of population to productivity.are taken into account, popula-
tion being the dependent variéble. Aé is appérent, only with
the endogenyl of populatioh can the interrelatidns between
'p0pula£ion and productivity be ekplained. Further, if the
juxtaposition of poverty and wealth is not an adé@ugte reason
for the consideration of the intérrelationships in the context
of the dual economy, then the postulated re5ponsés of births
to income are demanding of such treatment. The accommodation
of excesses of population creates dichotomous stfuctures.

Once duality is accepted as a reasonable setting for
the subject under consideration, it is necessary to search for
a probable link between the two sectors which can either pro-

mote, perpetuate or even prevent and prohibit dualism. The

lThe word endogeny, defined as "the condition of
growing or developing from within", is employed throughout
in preference to. the less precise word endogeneity. The @
Oxford English Dictionary and the 1972 Supplement to the
Oxford English Dictionary provide references. '
|
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government is taken as the link. Ultimately all ;Etipn, if

not ﬁnderﬂaken by the?gqvernment, at least comes under its. -
surveillance. The exercise of the allocétive and distributive
powers of government reflects the values of a society and the.
;aluation-of:each individual within thaﬁ soci?ty. Through

the gquality of the programmes for enﬁuring the provision of
basic neceséities for every person, the government can hinder

or féster transformation and social de&elogment. The govern-

ment, therefore, plays a unique role in the context of duality.

Thus the title "Population and Productivity" may alternatively

‘be expressed as "Endogenous Population in the Dual Economy"--

dualism being the appropriate. setting for an endogenous con-

sideration of population.

Hypothesis
The hypothesis of this thesis is that population growth

can be influenced by a certain pattern of government expendi-
ture. The dlrectlon of government expenditure towards providing basic needs
will cause short run positive ang long run negatlve responses in births.:

Hence, births and, therefore, tion growth can be remmxxihy'sustahmﬁ

" need-oriented government expenditure. .

The rationale supporting this hypothesis is that strong
efforts in the field of social development will bring about a
change in the expectations of parents such that the number of

births will be reduced. Social development will be facilitated
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by improvements in héalth, nutrition, housing, education apd
other welfare measures. I% basic.requirements are p;Lvided

so that poverty is eradicated, new life styles will be adopted
which mirror transformations of the qhalitf of life. The cbnﬁ
comitant ihcrease in options for self-realization will be re-
flected in a reduction in the rate of population gyrowth. as

additional children are foregone in favour of alternative

achievements.

Methodology

For testing this hypothesis a model is constructed in
which the central equation relates births to government expen-
diture. The postula;gd interrelations between population and
output are also incorporated. The model is also representative
of the dual economy where'behavioﬁral résponses, technological
and institutional characteristics are.dichotomous.

The approach is dynamic. Births are a function of all
previous as well as current government expenditures. In ad-
dition, the response of labour supply to'qutput-is lagged.

Dualism has also been treated dynamically. - The inclusion of

‘government in the interface between the rich and the pgor

segtors provides for sectoral interaction over time and an
asééssment of the vulnerability of each sector to changeé in
the qther at different periods of time.

The aim in the construction of the model has been
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towafds consistency,_thét is, the absencé‘of contradiction
among the éssuﬁptions, and independenée{.or the im@ossi@ility
of deducing any assumption from ogher éssumptions as figal_
propositions, with a view to ensuring completeness--the possi-.
bility of a solution.

- In a topic of this .nature the role of family planning
normally_gomes to mind. The issue i; yet‘controversial. Some
maintain. that family planning is a requirement and is directly
responsible for reductions in the rate of popuiation growth._
Others hold the opinion that family planning policies are con-
comitant with but not a causal factor in reducing populétion.
grbwth.rates. Admittedly, the effects of family pianning '
-policies are intractable of measurement. Moreover, improved
standards of living are a prerequisite for the success of pro-
grams. The view taken here, therefore, is perhaps a cautious
one--that family planning policies need not necessarily resﬁlt
in family limitation and that, even if they @o, such policies
may be subsumed undgr the social expenditures of government.

In testing the central equation of the system, govern-
ment activity is taken to be the aggregate of expenditures for
health, nutrition, education and other social expenditures.
These expenditures may be viewed as a subset of measures
regquired for meeting basic necessfﬁies, and, as sucﬂ, provide
a means fdr estimating the apbropriateness of the basic needs

approach in relation to population.
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The process of thought is often sufficiently éomplex

as to be irretraceable. Cohcisely'stated; however, the.entire

kY

approach has been a blending of theory énd empiricism. The

method involved a continuum of confridntation of thebry by em-

Y

pirical fact, each of these elements in turn directing and

modifyihg the search. The outcome and its arrangement here

stand indepéndently of the process.

ity

of

The schema of the study is as follows:

[}
Chapter II = presents a review of economic-demographic

literature where population has been treated_endo-
genously, and proposes the dual economy as an appro-
priate f}amework for the.endogenous treatment of
p0pqiation;

Chapter III provides a discussion of population in

the dualistic ifamework, giving a theo;etical-seﬁting‘
to the following chapter:

Chapter IV presents a dualistic model with endoge-
nous population;

Chapter V tésts the quel in the éontext of Jamaica;

Chapter VI summarizes and concludes.

Contribution to Knowledge

The model permits, firstly, an assessment of the abil-

government to effect a reduction in the rate of growth

of population. This ability is seen in terms of activity for

SRR TR



-_ S o 13
- < - »s

L
-

providing basic needs,, While testing is cohfinedito gavern-
» ) .

ment expénditures‘for healih, nutrition, education and other
social expenditures, government activity may be extended to.
include directives and expenditure for community development,
changing or enkancing the habitat, increasing output of low
productivity agriculture and other rural or traditional ip—
dustries, creatiné produqtive joﬁs for the unemployed and un-
deremployed, increasing the incomes of low—wége eérnérs;
and transforming social, political and economiclstructures
such that fﬁndamental human rights may be attained.
Secondly, a systematié guantitative an@ dynamic ar- "
rangement is ﬁrovided for understanding the intgraction of
population and ?roductivify. It is poisible to t;ace the time
paths of output, lébour, the.chéhge in population and hence
the extent of residual unémployment under conditions where
population first ex?lodes and then diminishes in response to
government expenditurés for providing basic needs. Thirdlf,
the model permits an assessment of the type of action that
may be taken in the endeavour of directing funds for the im-
provement of welfare. Four alternatives for action are sug-
gested by the model. It may be determined whether a direct
and heavy attack on poverty through the provision bf basic

3

needs, rather than the patient watch for the filtration

development, is indicated.. The incorppration of the go

ment permits such an assessment. Fourthly, the definition o
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parameters for the operation of an economy under the séecified
conditions of ovefpopulation and severe unemployment leads to
the specification of theuimpact multipliers which may be use-
ful for an understanding of rectification procedures in such ‘
an economy. fifthly, the model emphasizes and explains‘supply
side phenomena useful for understanding development rather
than demand inadequacies of depressioh economies. Sixthly,
the model provides a rigorous fraﬁework for an understanding

. of the way in which dualism may be first generated, then per-
petuated and finally remedied. Seventhly, the model provides'
a theoretical explanation of observed Kuznets' cycles. Eight-
. ly, the model suggests why, even with a measure AE develcpment
and the attenuation of dualism, high levels of unemployment
may be periodically cbserved.

Usually models are built with a view to providing some
guidance for policy priorities. ' If such an expectation ié too
great for thé basic model presented here, the hope is that the
model may determine a basis for the construction of future

}
models which will be even

appropriate for devising poli-

cies for implementing dgqvelopment. Neverxgheless, éhe starkness
of the-model in its present form uncluttered by peripheral
parameters provides cldrity for understanding fundamental

mechanisms.



CHAPTER IT
REVIEW OF ECONOMIC-DEMOGRAPHIC MODELS

g

WITH POPULATION ENDOGENOUS

Population has often eluded political economy. People
are recognized as consumers, producers, workers, intermedimdes,
distributors, entrepreneurs, and as makers and beneficiaries of
policy; but the connections between people viewed as population
and economic prdductivity have proven intractable. Population

¥
exists and grows; this much is conceded in many models before

it is left, unlike capital, to change exogenously.

Despite its elusiveness, a preoccupation %ith popula-
tion has always been apparent. Records of ancient cultures and
religions give evidence of pre-Malthusian concern with fruitful-
ness and multiplicity of people whether for perpetuating a clap,
p0pulathg uninhabited areas, providing warriors for battle, or
preseréing an optimum balance with other resources. Thé Mal-
thusian views of the late eighteenth century were not new.

They echoed opinions of many French, as well as German, Italian
and other English discussants of the same century. Since Mal-
thus, interest in the number of men has arisen with the unem-
ployment problem of depression in advanced countries, the non-
employmeng'pfoblem of developing countries, and the prospect

for man's existence in the global context.

lThe term "non-employment"” is used by Joan Robinson in
her introduction to Michael Kalecki's Essays on Developing ..
Economies (Plymouth; Harvester Press, 1978), to distinguish
the’ lack of employment in developing countries from unemploy—
ment characteristic of developed economies.

15




Eve; with this concern, population was.not graciously
received within the ambit of political economy. The general
theory of émployment accorded population a place as a déterf-
minant of effective.demand. Keynes envisaged the demand for
capital to be a function of changes in éopu;ation in addition
.to the stand;rd of life and capital technique.l Annual changes
in the standard of life were cons;dered minimal. Inventions
may ihérease or decreaée the amount of capital per unit of
roufput. Hence, large increases in investment and the mainte-
nance of a low level of uneﬁployment'with a high level of
effective demand were facilitated largely Ey an increasing po-
pulation. Keynes' apprehensions concerning a declining popu-
lation were ?esounded by Hansen in relation to the prospect

2 The rate of population growth was taken to be

for progress.
a major factor contributing to long run autonomous investment.
Capital widening in particular, rather than capital deepening,
was‘taken to be a function of an increase ;n population.

tHansen argued that with a rapid increase in population a coun-

try will nqu enormous capital-outlays for housing, transporta-

tion and facilities for modern living. A stationary population

lJ. M. Keynes, "Some Economic Consequences of a Declin-
ing Population", Eugenics Review, 29, April 1937, pp. 13-17.

: Alvin H. Hansen, "Progress and Declining Population”,

American Economic Review, 29, March 1939, pp. 1-15. Alvin H,.

Hansen, "Some Notes on Terborgh's 'The Bogey of Economic Maturi-

ty', Review of Economic Statistics, 28, February 1946, pp. 13-17.
—)
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requires more personal services with relatively lower invest-
ment expenditures. Comparing'ﬁéw residential building con-
struction requirements with personal services, Hansen concluded

.that 1t was

not unlikely that a shift from a rapidly growing
population to a stationary or declining one may soO
alter the composition of the final flow of consumption
goods that the ratio of capital to output as a whole
will tend to decline.l o

\ .
"The relationship between investment and population 1is
hard to isolate"2 Higgins tefsely comments on the Keynes-
Hansen'theory. "Population growth does correlate so highly
with so many other economic variables."3 Moreover, the asso-
ciation between population growth and ‘economic progress is
taken to be the outcome of conditions of expansion during the
Industrial Revolution and the development of the United States.
Tn underdeveloped countries where labour is an abundant factor
@ where lack of savings rather than lack of effective .
demand limits investment and where an addition to the
labour supply would lower per capita output and income
even if additional workers were fully employed, popula-
tion growth is a drag on economic development.

Nevertheless, the Keynes-Hansen treatment was not en-

dogenous. Population growth as a determinant only, and not

lAlvin H. Hansen, "Progress and Declining Population”,
p. 7. -

2 o C . . s
Benjamin Higgins, Economic Development: Principles,
Problems, and Policies, 2nd. ed. (New York: Norton, 1968), p-136.

31pid., p. 136.

_ “pia., p. 143.

|
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~
as a dependent factor, was ill at eas;. ;Neo—Classicisﬁs, mo-
netarists ana business_cyclé theorists nearsightedly avoided
pbpuldtion. Growﬁﬁ theorists too frequenply took a myopic
view of the loﬂé run. Notable exceptiorns were ﬁhe cont;ibu—ﬁl
tions of Haavelmo (1954), Solow (1956), Kaldor (1957), and
Niehans (1963) where inducéd changes intp0pulation were per-
mitted so that the rate of growth of'population may be made
consiste¥e with the warranted growth rate.; Davis (1969) sought
to discover the optimal savings strateg&, taking account of en-
dogenous population in relation to Phelps' Golden Rule of Ac-
cumulation. Nevertheless, adjﬁstments for endogenous popula--:

1 )
tion we:é‘accorded little pfgmiﬁence'in Yiew_of the focus of
" growth models_on technology and savingé. Population was left al-
most entirély to, or perhaps'retaiﬁed almgsf éﬁtirely by, demo-
graphérs and sbciologis;s; In Leibensﬁein'; view in'1957:

There is still little evidence‘of sufficiént .recog-’

nition in current economic literature to imply an.award

of first-class citizenship privileges of acceptance as .

an endogenous variable. The best that most economists

would seem to offer to population growth are, the second- .

class rights of an independent .variable. And the less

tolerant confer no more than the third-class recognition
of a factor to be mentioned en passan .2 ‘ : :

lHaavelmo considers three cases where, a), the birth
rate is given and the death rate is a function of the popula- _
tion per unit of production, b), the birth rate is given and
the death rate varies with the level of capital per head, and
c), the birth rate varies inversely with the level of eduyca-
tion, while the death rate is again a function of population
per unit of production. Trygve Haavelmo, A Study in the Theory -
of Economic Evolution, (Amsterdam: North-HoIliand, 19547, pp-19 ,-
25-26, 39-44. The models of Solow, Kaldor and Niehans are
-considered in the section on trap models below. '

3

. 2Harvey Leibenstein, Economic Backwardness and Econo-
mic Growth, (New York: Wiley, 1957), p. 148. '




Ih the face of the chronic problems of 'underde;.
velopmeht and imbalances in wealth among nations -and within'
nations, the:multindisciplinary approach. that evolved“towards'
problem solving in economics has provided a warmer‘welEome for
popglationi Slnce the late fifties, a number of}modelsfhaVe
accorxded explicit endogenous treatment to poédlatlon;- In
these models the links established between‘popdlation;and the’
econonic sYstem'have been such that the level.andhthe rate of
growth of population are determined by other predetermined
variables. 1In relatlon to these predetermlned varlables, po-
pulatlon is dependent The connectlon Wthh endogenous popu-
latlon models explort is the relatlonshln generally expressed
as that between populatlon and per caplta 1ncome. In most
cases the relatlonshlp is taken ‘to be posrtlve This’relaf
: ;tlonshlp_has.been comblned w1th other postulates lnlvarious
j.framewor]l;s__.:i_n anfeffort-to vindicate or invalidate Malthusian
pessimism. | ' | |

This ohaoter presentsla-revieW'of models rn whioh'po-

\ - - . i .
pulation has heenftreated endogenOGSly. Excluded’ from cover-
-age, therefore, are'models where .connections between pofnla—
tion and the rest of the system have been recognlzed but the
:rate of growth of populatlon remains glven. Such is the case

in ‘the growth models of Harrod Domar and von Neumann among

-fothers, where poPulatlon as: labour is. a factor of production

but warranted growth rates must be brjjif} into line with the



.exogenously_given rafe of growth of the labour force for thel
attainment of a Golden Age.: Population,tréjectory models
deéigned to determine the effects of élternative fertility
'assumptions 6n future eéonomic variables--such as those by
Coéle and Hoover, Déﬁeny, Enke, Walsh and Isbisterl——are aléo
omitted. Theée models, whilé‘economic—demdgraphié in nature,
do not treat population endogenously. Causality runs from
the demoggaphic sphere to the econbmic sphere for determining
the economic implications_pf various exogenouslf given demo-
qgr aphilc trends.

’ The sta;ting point is the work- of the classical econo-
m;sts——AQam Shith, Malthus and Ricardo--whose assumptions pro-
vided thé foungation for subsequent constructs. F:oﬁ this
point several trends are evident. The works of Leibenstein
(1957) and Adelman (1961) who incorporated £he demographic
sfages formulation into the Basic classical assumption is one
extension. ieibenstein {1954), Solow'£1956) and Nelson (1956)
by combinihg the assumption of capital groﬁ;h as a function

of per capita income with the classical assumption developed

the controversial trap model which has.beéﬁ supported in

lThe advantages and shortcomings of these models have
been discussed by Robekf R. Cassen "Population and Development:
A Survey", World Development, 4, October-November 1976, pp.-785-
830, and Geoffrey McNicoll "Economic-Demographic Models" pp.
649-676 in L. Tabah, ed., Population Growth and Economic Deve-
.lopment in the Third World, 2 vols. (Dolhain, Belgium: IUSSP,
Ordina Editors, 1976) among others. '
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relation to technical érogress by Kaldoxr (1957), treated as
a special cggé by Niehans (1963) and Enke (1963), refuted by
Hagen (1959) andiMuhsam‘(l968)£ and accorded authenticity by
‘Higgins (l§59,-l968)'in a unique mﬁlti—trap vefsioh: Cochrane
(1973) has demonstrated relevance between the Malthusian
assumption and Ohlin's (1967) specification of .static and d%—
namic optimum poPulations.'rThe 'worid future' models, dis-
posed to recapitulating Malthusian disaster in large scale
system simulation, have beeﬁ countered by the 'new society’
model. THe Béchue models deal with eﬁployment specifically
but also consider the issue of supplementihg gubsistence with
basic requireménts. The CANDIDE‘models,\large medium-term si-
mulations of the7Canadian economy, admit the possibility for
an endogenous treatment of_demographié variables with income
as A‘determinant. Hence, the subdivisions of this chapter
are: the classical approach, demographic stages, the trap
theofies, optimum population, and iarge—scale system simulation.
models. The final section--the dual economy—approach and the
dependencia rebuttal--provides justification and discussion

of the dualistic framework, as an alternative to the previous

approaches, and as a prelude to the discussion of chapter III.

The Classical Approach

The classical economists experienced no 'reluctance

regarding the explicit inclusion of population as an endoge-

nous variable. The link for establish&ng endogeny was not
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singular to any one theory. Based on the operation oflthe
laws of supply and demand, pOpulagion proporfionate to the
labou#nfgyce was, in genéral} a positive functioﬁ of wages.
The rate ét-wﬁich population grew Qas related to demand, which
.was in turn a function -of capitél accumulation and the rate of
growth of the economy.’ , . \f
Adam-Smith, in "An Inguiry into the Nature and Causes
of the Wealth of Nations", regarded the supplfbof labour to
. be a function of the demand for labour through a probortional
relationship between‘labour supply and the-wage rate.

. « . the demand for men, like that for any other
commodity, necessarily regulates the production of
men; quickens it when it goes on too slowly, and stops
it when it advances too fast. It is this demand which
regulates and determines the state of propigation in
Zll different countries of the world .

Every species of animals naturally multiplies in
proportion to the means of their subsistence, and no
species can ever multiply bévond it . . . scantiness
of subsistence can set limits to the further multipli-
cation of the human species; and it can do so in no
other way' than by destroying a great part of the chil-
dren which their fruitful marriages produce. '

The liberal reward of labour, by enabling them to
provide better for their children, and consequently to
bring up a greater number, naturally tends to widen
and extend those limits.2

Thus if the actual wage exXceeds the subsistence wage,

an increase in the birth rate combined with feduced child

lAdam Smith, (1776) The Wealth of Nations, (New York:
Random House, 1937), p. 80. -

2Ibid.; p. 79-80.
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mortality and increased 1ife expectancy will increase up-
Y
ply of labour. Population is therefore found to be a positive

function of the differénce between actual wage and subsistence

wage.
Moreover, the increase in actual wage above subsist-
ence level is a function of the rate of growth of the economy.

The demand for those who live by wages, therefore,
necessarily increases with the increase of the revenue
and stock of every country, and cannot POsSsibly increase
without it. The increase of revenue and stock is the
increase of national wealth. The demand for those who
live by wages, therefore, naturally increases with the
increase of national wealth, and cannot possibly in-
crease without it. . ®

It is not the actual greatness of national wealth,
but its continual increase which occasions a rise in
the wages of labour.l :

The Malthusian theory of population is contained in
-"The_Principles of Political Economy" as well as the often
quoted "An Essay on the Theory of Population". In"the "Essay",
Malthus considered conditions which permitpéd the increase of

population to ifs upper limit. -Restating Adam Smith on the

role of the means of subsistence, Malthus declared that

1. Population is necessarily limited by the means
‘of subsistence. . N _
. 2. Population invariably @#creases where the means
of subsistence increase, unless prevented by some very
" powerful and obvious checks.
3. These checks, and the checks which repress the
superior power of population, and keep its effects on
a level with thg means of subsistence are all resolvable
“into moral restraint, vice and misery.2

l1bid., p. 69

2T. R. Malthus (1803), An Essay on the Principle of
Population, 2 vols., (London: Dent, 1967), pp. 18-19.

2

»
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A permanent increase in population would therefore

requlre an increase .in the means of subsistence

It is thlS aspect of Malthus theory that is paral-

-leled in contemplations of limitations to growth where super-

- exponential growth trends replece geometrlc progreSSlons in .

multivariate computerized models. If, however, the link for

~endogenous populatlon is sought prlor to ‘the attainment of

the upper llmlt the "Pr1n01ples" provides the answer in terms

of available employment.

What is essentlally necessary to a rapid increase
of population is a great and continued demand for
labour; and this is proportioned to the rate of in-
crease in the quantity and value of those funds,
whether arising from capital or revenue, which are
actually employed in the maintenance of labour.

An increase in the funds for the maintenance of labour is in~
turn related to the increase of capital provided that capital
is not too rapidly introduced.

. if, by the gradual introduction of a greater
quantlty of - flxed capital we could cultivate and dress
our soil and carry the produce to market at a much less
expense, we might increase our produce very greatly by

. the cultivation of all our waste lands and the improve-
ment of all the land already in cultivation; and if the
substitution of this fixed capital were to take place,
that is, gradually, there is no reason to doubt that the
value of raw produce would keep up nearly to its former
level; and its greatly increased quantity, combined with
the greater proportion of the people which might be em-
ployed in manufactures and commerce, while it would

" occasion a very great increase in the exchangeable )
value of the general produce, would increase at the same

"

lT. R. Malthus (1836), Principles of Political Economy
(New York: Kelley, 1964), p. 234.




25

time the value of the funds destined for the main-
tenance of labour, and thus cause a great demand
for labour and a great addition to the population.

Contrary to the views of some writers, Malthus does
not cbnsider popuiation pressure an impetus to growth over the
loﬁé period. -Increased population may produce a temporary
effect by causihg_reduéed'Wageé and increased profits. How-
ever é decl%ne in ﬁages below that required'fof maintenancé
will in turn cause population to decrease.

It is said perhaps that the increase of population
will lower wages, and, by thus diminishing the costs
of production will increase the profits of the capital-
ists and the encouragement to produce. Some temporary
effect of this kind may no doubt take place, but it is
evidently very strictly limited. The fall of real wages
cannot go'on beyond a certain point without not only
stopping the progress of the population but making it
even retrograde; and before this point is reached, the
increase of produce occasioned by the labour of the
additional number of persons will have so lowered the
value, and reduced profits, as to determine the capi-
talist to employ less labour . . .

It is obvious then in theory that an increase of
population, when an additional quantity of labour is
not required, will soon be checked by want of employ-

N ment and the scanty support of those employed, and will
not furnish the required stimulus to an increase of
wealth proportioned to the power of production.2

. In treating endogenous population, Ricardo makes the
H
supply of labour a function of the difference between the

market wage and a natural wage rather than an actual wage and

subsistence wage. "The market wage of labour is the price

'1bid., pp. 237-238..
- fr

21pid., pp. 312-313.
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which is really paid" and derives from "the natural operation
al

LI

lated to capital accumulation "for in proportion to the in-

of the proportion of the supply to the demand."” It is re-

crease of capital will be the increase in the demand for la-

bour; in proportion togthe work to be done will be the demand

for those who are to do it“.2

The natural price of labour is that price which
is necessary to enable the labourers, one with another
to subsist and to perpeguate their race, without either
incredse or diminution.

The natural wage is not constant.

It varies at different times in the same country,
and very materially differs in different countries.
It essentially depends on the habits and customs—s{
the people. A o

If the natural wage is taken to be a subsistence wage, then a
vqriable psychological subsistence is explicitly referred to
rather than a physiological subsistence wage.

Thus, ) | , ‘ K

It is when the market price of labour exceeds its
natural price that the condition of the labourer is
flourishing and happy, that he has it in his power to
command a greater proportion of the necessities and
enjoyments of life, and therefore to rear a healthy and
numerous family. >

lDavid Ricardo, (1821), The Principles of Political

- Economy and Taxation (London): Dent, 1969), p. 53.

2Ibid., p. 54.

3Ipid., p. 52.

%1pid., p. 54-55. | ,

5 | .

Ibid., p. 53.
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While the wlassical economists used varying termino-
logy'for exPlaining chanées-in iabour supply as.a function of
wages, it was through this means of endogenizing population
that the economy was congeived to move from a progre;sivé
state towards a s%@ﬁiohary s;ate.‘ In the progressive state,

a higb level of investment wouid encolrage a high level for
the markef or actual.wage, which would consequently encourage
high rates of population growth. The high rates of population
growth would reduce wages ‘to sgbsistence level, causihg prof-
itéuto‘increase and net investment to take place, whereupoﬂ
the process would repeat itself. Gradually, with a fixed
quantity of land, the lafger population would result in dimip-
ished average returns fb labour and a total wage bill that
would eventually erode profits after rent. Thus, with no

further inducement to invest, the stationary state would be’“\\
. : }

attained. ) (:\\_/K/'

Demographic Stages

. The theory of demographic transition postulates a
séquence of changes in the rate of population growth over time
due to trends in the vita} rates: There are several state-
ments of the theory provided,by Thompson (1929}, Blacker (1947),
Notestein (1960) and Demeny (1968) samong others. One often )
used version describes four successive stéges—-high fluctuat-

ing, early expanding, late expanding and low flugtuating.

The first is characteristic of the pré-growth economy/where
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both fertility and mortality rates.afe high and fluctuating.
Following on economic growth, the mortality rate falls nnnﬁly
in the second stage. After a lag the fertlllty rate follows
thqlmortallty rate downwards. Everitually, in the fourth
stage, fertility_and mortality rates are-flucéuating at low

levels.

v

Based on observations of'vital trends in certain Eu-

ropean countries, the theory was rapidly transformed into a

[
-

"natural ‘demographic law". Mortality was believed to vary in-
versely over time with the level of living and natality would
effect a baloncing movemont which would reduce net‘reprodwﬁion
to unity.l MOreové?, ﬁrbanization'and industrialization were
thought to have important roles in stimulating the process of
demographic trané&fion.
The.fﬁévitability of low growth rates and the.auto--

maticity with which this would be achieved were taken to have
marvelous policy implications for a country setting out on' the

path of modernization. The certainty of eventual decline

meant that population policy measures may be entirely over-

" looked. As long as a country could ensure industrialization

; and increased productivity, then eventual decline of popula-

tion was assured!

Demographic transition was heartily incorporated into

eéonomic—demographic theory. Leibenstein (1§57) claims

lHarold Fredrlckson, "Dynamic, Equilibrium of Economic
and Demographic Transition", Economic Development and Cultural
Change, 14, April 1966, pp. 316-322,

<
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economic vitality for the demographic structure in his syn-
chronization of the stages of transition with cost/benefit
analysis, the minimum effort criterion, and the relation of
)
. population to income. Adelman's (1961) neo-Keynesian model
with endogengus population relies on an explanation of demo-
graphic changes which parallel those of the theory of demo-
graphic transition. The works of both authors depend on the
. o
assumption that the demographic transition process provides
a framework, in terms of vital trends, for a country's salva-
tion from Malthusian doom.

Leibenstein's viewpoint is as follows:

The difficulty with the stages of demographic
evolution doctrine is that it does not explain any
critical aspect of the problem. At best, it is a
broad description of past demographic events. But
it does not shed light on crucia4 gquestions, as to
why some countries developed while others did not:
nor does it indicate how the nature of population
growth is related to the vast differences in per
capita incomes that are to be found in different
countries.l ) ‘

Hence, his rationalization explains the four events of subsist-
ence equilibfium with equally high fertility and mortality
rates, early growth with falling mortality rates, the "crucial
point" where fertility begins to decline, and advanced growth
where fertility and mortality are greatly reduced, in terms of

cost—benefit'analysis. The costs derive from the direct ex-

penses of maintaning a child and the indirect opportunity cost,

arvey Leibenstein, Economic Backwardness and Economic
Growth, p. 156.

T e



while the benefits result from the pleasure of parenthood
and the utility of the child as a*productlve agent and a
potential source of securit ¢

.‘.

during the process of development by the income effect, the

Costs and benefits are affected

survival effect, Nand the occupat;onal distribution effect.

The income effect is treated as indeterminate.sincg
consumptien utility may.inqrease or decrease as income rises.
The marginal utilities to be derived from a child as a source
Of security or a productive agent diminish as income rlses.
‘More time will be spent on the education of the ch;ld - Pur-
ther, parents will have access to alternative squrcee oﬁ in-
come in later years as the level of per cepita income risee.
It is also expected that the costs of maintaining a child in-
crease as. income rises; the style in which a child is main-
tained is related to his parents' income. Opéortunity costs
in terms of other consumption activities'also'increase as
parents incomes rise.

The survival effect may be expected to increase the
levels of utility. At first a decline iﬁ_the mortality-  rate
of children will increase the productive velue of children.
As the "infant mortality hump" is overcome and mortality rates

decline less rapidly, the survival effect becomes less impor-

1

tant.

The occupational environment that evolves as economic

'growth gecurs allows for a greater degree of social mobility.



The "social capillaritylthesis“l supports the view that
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parents will forego add t&onai>cﬁildren in. an attempt to
improve their social status.

Synchronizing the cost—benefit analysis with the

'theory of demographic tranSLtlon, Leibenstein shows that the

excess. of benefits over costs will encourage high fertlllty

'in'the subsistence economy at a time when mortality rates are

also high. with early growth and the decline of mortality
rates, improvements in the chances of survival are realized
with a lag so that fertility rates remain high. The shorter
the fertility lag, the smaller will be the initial minimum
effort required to initiate growth. Eventually the fertility-
mortality gap closes at low lévels with high per capita income.
Adelman s model describes a sinusoidal growth path
through time for populatlon where flrst death rates decline
"que .to the rapid drop in both infant and adult mortality",
then "birth rates will beginlto drop under the impact of urban-
ization, industrialization, and the higher status of women".2

This approach is combined with the classical relation of popu-

lation growth to wages and distribution of income between two

lohe Theory of capillarité& sociale is advanced by
Dumont, and stressed in a number of works. United Nations,
The Determinants and Consequences of Population Trends,
Population Studies, No. 17 (New York: United Nations, 1953},

. p. 19.

2Irma Adelman, Theofies of Economic Growth and Develop-
ment, (Stanford: Stanford University Press, 1961), p. 111-112.
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classes. Hence, the rate of growth of'bopulation_is related

to "the excess of the real wage rate over the subsistence

1

wage level". The subsistence wage level appears to be phy-

siological rathx +han psycholqgical.since."whenever the wage
rate rises <lightly above subsistence, there is a strong impe-
tus to population growth".2 Further, .

. . the dependence of population growth upon
-the distribution of income is most pronounced at low
levels of per capita income. Even when the over-all
average standard of living is low, the per capita in-
come of profit receivers is so high that mortality
rates within the entrepreneurial class are not particu-
larly sensitive to.changes in -income. In contrast, at
low levels of income the rate of growth of the working
class must be quite heavily income-dependent. A higher
rate stimulates the growth of the labouring population
by reducing mortality rates through the better nutri-
tion, health, and sanitation standards that accompany
improved wages. Biths also rise, since a larger per-
centage of live births stems from the better health
conditions of women of child-bearing age. As a result,
at low per capita. incomes a redistribution of incéhme in
favor: of wage & ers generally augments the population
growth. rate, wheTeas an increase in the share of profit
receivers genenaiiy reduces the pace of population

. expansion. ~

-

In the l@pg_run pbpulation is-a function.of the capital-
labour ratio. Tﬂe waée rate, to which population, responds, is
taken to qﬂrpositively related to the percentage cﬁange in the:
capital-labour ratio. If the percentage rate of capital accu-

mulation is greater than the percentage increase of the labour

YIbid., p. 111.

2Ipid., p. 111.

}Ipia.; p. 111.
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: .

force, the _wage rate will adjust upwards to accommodate the
v

4\ “excess of the demand for labour over the supply of labour.
. k The expansion of the ba510trelatlonsh1p between popu-

lation and income in terms of the demographic transition

. - . £
framework was generally accepted until dissatisfaction was

'expressed with the theoryiof demographic transition and ifs
general appiicebility:thailéngedJ Criticiéms have. exposed
its historical invalidity, its malspecification of the interrela-
tionships between vital rates and the process of moderniza-

tion, itsﬂyagueness.ooncerning the relatigns between fertilityﬁd

" and mortality, and its deficient predictive utility. 'Kraosel

2

and Petersen,“ on the basis of empirical evidence, argue'that
the populations of certain Buropean countries grew as a aesult

. of increasing fertility rather than the onset-of a decllne in
mortality ratest It is Krause S. oplnlon that demographlc
theory underestlmates the potentlal of blrths to 1ncrease the
rate of populatlon growth in pre-industrial SOC1et;es. The
implications are a 'fantestic' inorease for birth rates in
less developed.countriee. van Nort3 supports the vrew'that

e

(;J///f/‘}ertility trends rather than declining mortality stimulated "

L. Krause, ! the P0551b111ty of Ihcreasing Fer- :

tility in the Underdevelo ed~Nations", Comparative Studies in
Society and History, 2, July 1960, pp. 485-487.

2W. Petersen’, "The" ographic Transition in the Neth-
erlands", American Sociological Review, 25, June 1960, pp 3}%347.

‘ ' : 3L Van Nort, "Some Issues for Tran51tlon Theory"
P0pulatlon Index 26, July 1960, p. 209.
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! emphasizes,

pOpulat}on growth in pre-gﬁdustrial Europe. .Wrﬁng
the fact that féw countries éonform to the trends‘fof vital‘lh
rateg'pr0posed by the theory. Hence, its adequacy as‘a des-
criptive model is limited. Durand,’ on the basis of population
growtﬁ without industrialization in China; demonst:ateé the
absence of causal links between induétrialization and demo-
graphic transition. Stolnit.i3 sees the possibility for popu-
lation growth where birth rates respond wifhéut lags tb de-
clines in death rates. Hatt, Farr and Weinsteiné"report'that‘
the transition theory conceals important differenées‘betwéen
demographic and economgc structures ih;gggy countriés, mgking:
the assumption of a seQuence unﬁustified. Van‘No_r:t5 see; as

a deficiency the failure of the theory to specify independent

variables since urbanization and industrialization are summar-

ies of a myriad of complex socio-cultural and economic variables.

,

5. . Wrong, Population and Society, (Néw York: Random -
House, 1961). :

2J. D. Durand, "Generalized Demographic Models and
Projections of'the Population of China", Asian Survey, 1,
June 1961, pp. 29-34.

3G. Stolnitz,. "Interrelations Between Economic Develop-
ment, Levels of Living and Demographic Trends", in D. Bogue,
ed., Applications of Demography: The Population Situation in
the U.S. in 1975, (Oxford, Ohio: Scripps Foundation for re-
search in Population Problems, Miami University, and Popula-
tion Research and Training Centre, University of Chicago,
1957), pp. 5-13. '

4p . k. Hatt, N. L. Farr and E. Weinstein, "Types of
Population Balance} American Socioclogical Review, 20, February
1955, pp. 14-21.

5

Van Nort,"Somé'Issues for Transition Theory", p. 209.
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. the theory. Cowgill,4 Durand,™ and Stolnitz
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Tauber?! discovers that demographic variables were one facet
of an entire process of change and neither independent factors
nor products of,chénge. _Notésteinz admits that the theory
does not give information.either for policy formulation or
for prediction. Thompson3 also sees no predictive value for

> 6 question the
validity of the theory regarding the expected population de-

cline and schedule for.the downturn of fertility. Davis '

states that the transition shoﬁld not be seen as inevitable.

The Trap Theories

With the Malthusian low level equilibrium in mind,

. -Leibenstein (1954) postulated two opposing responses to an

lIrene Tauber, "Japan's Demographic Transition Re-
examined", Population Studies, 14, July 1960, pp. 28-39.

2F. W. Notestein, "The Economics of Population and
Food Supplies", Proceedings of the Eighth International Con-
ference of Agricultural Economists, Oxford University Press,
1953, pp. 16-18.

3W. S. Thompson, "Population", American Journal of
Sociology, 34, May 1929, pp. 959-975,

4D. 0. Cowgill, "The Theory of Population Growth
Cycles", American Journal of Sociology, 55, July 1949,
pp. 163-170.

5J. D. Durand,"Generalized Demographic Models and Pro-
jections of the Population of Chinal pp. 29-34.

GG, Stolnitz, "Interrelations Between Economic Develop-
ment, Levels of Living and Demographic Trends", pp. 5-13.

7Kingsley Davis, Fertility Control and Demographic
Transition in India, The Interrelations of Demographic Eco-
nomic and Social Problems ‘in Selected Underdeveloped Areas,
(New York: Milbank Memorial Fund, 1954), pp. 67-68.




increase in average income which provided a first approach
toward a trap model. The assumption that the invested portion
of average income gains would increase capital stock and yield

additional increases to future average income was set against

. the classical assumption that population may be expected to

respond positively to increased average income. Hence aﬂy
improvément in incoﬁé may be offset by population.

Based on these assumptions Leibenstein showed that the
stability of the Malthusian equilibrium depended on the rela-
tive strengths gf the average income gain multiplier and the .

population multiplier which respond to the initial increase

in average income. But even if the average income gain multi-

plier exceeds the maximum population multiplier, there will

be "a critical minimum positive displacement below which the
system is stable; i.e., unless the initial increment in aver-—
age income is sufficiently large, the deviations from Malthusian

conditions are temporary"}l

o The essentials of the trap model are also to be found

in Solow's (1956) article "A Contribution to the Theory offf”{
conomic Growth". Solow, utilizing the assumption of variable
proportions with constant returns to scale; moves away from

the Harrodian short run and incorporates the classical - .

1H, Leibenstein, A Theory of Economic Demographic
Development, {(Princeton: Princeton University Press, 1954),

p. 65.
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assumption of endbgenous labour aﬁd thus variable pOpdlation
growth. With a growth rate of capita} that may be expressed
as a function of per capita ihcome, Solow combines a rate of
growth of population also a function of per éapita income.

The rate df growth of population drig%&glly represented by a
ray- through the origin is now 'Fwisted' about the total prod-
uct curve. Solow demonstrates possible responses of labour
supply:.first decreasiné, then increasing, then levelling off
and declining. Stable and unstable equilibria are derived for
two ievels of capital-labour ratios, the system tending always
to return to the stable lower ratio uﬁless it cdn be "boosted
above" the higher "critical level"” where a self sustaining pro-
cess of increasing per capita income would be set off despite
a- growing population.

Published shortly after was Nelson's (1956) more ex-
plicit version of the same dilemma in "A Theary Bf the Low-
Level Equilibrium Trap in Underdeveloped Economies". The
'trap' corresponded to Sdlqw's stable equilibrium where with
population again increasing more rapidly than output the eco-
nomy was forded back towardé a low level of per capita output.

The model is based on three equations: 1)} a lindar
homogeneous production function with factors capital and po-
pulation, labour force bearing a constant relationship to the
size of the population, 2) an equation explaining changes in

capital as the summation of savings and new(}and under

.
b
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cultivation;'Bf an equation explaining population growth

—

where at low-income lebels changes in death- rates, a function
. ¢ :
of per capita income, are the‘motivating forces. Birth rates
are’ assumedICOnstant. The-igw level equilibrium trap is
caused by the greater response éf population than that of out-
put to per capita .income. The social and technological con-
ditions causing the trap are a high correlatidn between the
"level of per capita income and the rate of population growth, -
a low'progensity E@\?irect additional per capféa income to
increasin&“ﬁga capita-‘investment, scarcity of uncultivated
arable land, and inefficienf product%on methods.

Escape from the trap may be achieved by changing the
social structure with‘the emphasis of thrift,.entrepreneurship
and linited family size; changing the distribution of income
so that investors ma}?accumulate wealth; directing government
investment so that the responsé of output to per capita income
will be Ereater than that of popllation; or, alternatively,
sitifting the rate of change of output upwards with technical
change. |

Kaldor's (1957) modei 6f economic growth was disposed
to demonstratiﬂé the poséibility of "a trap, when endogenous
population is rélatéd to teqhnological pgggress. Kaldor spe-

<

cifies a "technical progress function" which takes account of
7

increases in output due to technical progress as well as capi-

tal accumulation. Population.is made endogenous in that its
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growth rate is taken to be a function of the rate of growth
of income, the former rate rising until a ceiling is attained
at a certain critical value of the latter rate. It is shown

the maximum rate of population growth exceeds Eh

that an economy will pot attain stable equilibYum growth if u\//’
rate of \;

technical progress thch causes a certain percentage increase
in productivity. If the rate-of technical progress is itself
adversely influenced by the rate of population growth, it may
never be possible for the rate of growth of outputlto exceed
the rate of growth of population, thereby permitting ascape
froﬁ the trap of stagnétion.

Further theoretical specification of the trap theory
reducea its relevance from general to specific applicability.
The models of Niehans (1963) and Enke (1963) considered the
trap to be g 5p§cial case only. Niehans' model provides an
extension of Solow's contribution by combining endogenous laf
bour with growth theory.  Indentifying first a two class -model
where the proletariat "propagates itself but does not save"
and the capitalist "is accumulating capital but produces no
offspring ;eyond reproductién“, Niehans demonstrates situations
where, given positive marginal propensities to prolifefate and
accumulate along with varying relative wage levels and capitél
returns, it is possible under conditions of dimlnishing, in-
creasing or conséant returns, to arrive at the "stream of
eternal growth"; the "currént of general decay", or positions

of "secular stagnation". Niehans is happier, however, with the
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one clgss model where both gccumulation and p;di;feration
.are, he considers, more.realistically the ;égbonsibility of
the entire pqpulation. In this casé, thgfrelative positions
oé the subSiéteﬁce minima with respect to caﬁital and popu-
lation will determine the prosPect§ for ‘growth, stagnation or
decadence, -the chances fﬁi sélf—sustéining growth peing the
better and theirisk of doom being the smaller, the/ higher the
population minimum;in relation to the capital 1nimum.l )

Traps arise only as special cases of the two class and
one class models and, in ‘'keeping with Leibenstein's 'tritical
minimum effort"”, instances are outlihed whefe‘“big pu;h"‘re—
guirements are possible and necessary for avoiding an eternal
state of decay. )

Enke's "general model" of population and‘develoPment2
purports to reconcile the features of the Malthusian and the
" neo-Malthusian trap models.

On one hand there are thé gloomy Maithusian expecta-
tions of eventual poverty unless improved technology,
increased frugality, or reduced fertility can intervene.
On the othexr, there is Nelson's comparatively hopeful

analysis of how nations can evade or escape low per
capita income "traps" and avoid a later fate of poverty.

lJ. Niehans, "Economic Growth and Two Endogenous Factors,"
Quarterly Journal of Economics, 77, August 1963, p. 364,

2Stephen Enke, "Population and Development: A General
Model", Quarterly Journal of Economics, 77, February 1963,.
pp. 55-70.

3

Ibid., p. 55.
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Postulating préduction with the f;ctors capital and labour;
constant natural resources éo that return$ to capital and
labour may diminish; savings rates for each level of income
so that capital is not fixed in supply; in addition £o the
assumptions that death rates are a function of per capita in-
come and fertility, frugality, and technology are exogenous;
Enke claims to explaip "all elements that seem most essential
to an economic analysis of population growth and personal in-

comes". It is found that,

. despite Nelson's analysis, per capita income

must slowly approach a given level: there is no avoid-

ing this destined income per head unless exogenous

changes in frugality, fertility, or technology inter-

vene. Also, despite Malthus' initial and popularized

pessimism, it appears that this minimum income per head

may be well above any subsistence level in a relatively

classless society where many workers also save. What

is essential, even though technology and frugality re-

main unchanged, is a low fertility rate.~
Enke's policy prescription is that the birth rate be reduced.

Optimistic belief, not only in the capacity of techholo-

gical change to pull a country out of the low level equilibrium
trap, but also in "indefinitely continuing technical progress"
is the basis of Hagen's (1959) model of population and econo-
mic growth. Hagen outlines a sequence of events where tech-
nical change shifts the percentage change of income curve up-
wards, causing an increase in per capita income. The conse-

quent” decline in the death rate allows for increases in the.

lIpid., p. 56.
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pércentage change of population. After a lag birth rates

fall. The resulting decline in the rate of population in-

1

crease constitutes a movement downwards of the percentage

‘éhange of population curve. With percentage change of popu-

lation less than percentage change of income, per capita in-

come will again increase, the process repeating itself until

i

birth and death rates reach a minimum and a.higher level of

" per capita income is sustained.

'Mqhsam's (1968) view is that the trap model, while ex-
ploiting the effect of population on ecsnomic growth, fails
to deal adequately with the effects of economic development
on pgpulation. He. finds the assumptions regarding the greater
response of population growth to per capité income thEHNQ

he

rate of growth of national income to per capita income incon-

"sistent with empirical evidence. Following Muhsam's argument,

an increase in per capita income above equilibrium level

creates growth of natiomal income of amount y. If the trap

argument is conclusive, then population should increase by an

amount 2z > y. Now population growth is determined by the ex-
cess of birth rate over death rate. 1In develdping counéries{
only the death rates can fall. If z > y, then this.can be
attained only with a sufficient decline of deéth rate. Since
death rates in most developing countries have been observed
to be bétween approximatelf 1.5 and 3.5 percent, it is unlike-

ly that they can decline by more than the rise in naticnal incomes.



Muhsam conclades,

Neither is there a position of stable equilibrium
nor exists any unescapable trap . . . We are thus left
without any theory which helps to understand the effect
of population trends on economic growth in ‘developing
countries in a satisfactory and relatively complete
way.l .

Higgins{ (1959, '1968) model eﬁplores the relationship
between population, capital requirements and savings to arrive
at traps applicable to the siﬁgle sector ecpnomy.and the dual
economy over time., In summary the model is as follows. En-
dogenizing population in the classical ﬁénner, the percentage
rates of population growth are taken to be a fuﬁction of per
qapita income. With ipcomes iess than subsistence level,
population declines, while with incomes greater than subsist-
ence level, population rises rapidly to its biological maxi-
mum rate -of growth. Agdregate net savings are also a function
of per capita income. These savings will be neg&tive at low
level% of income.but will become positive at a lower level of
per cépita income than population growth. Capital required
or capital "needed to achieve the corresponding level of per
capita income"lis a function of the ratio of capital to out-—

put as well as the rate of populatioh growth. A low level

equilibrium trap is found where

lH. V. Muhsam, Critique of Two Theories on the Popula-~
tion Factor, in Economic Growth of Developing Countries, p.
227 in E. Szabady, ed., World Views of Population Problems
(Budapest: Akadémial Kiadd, 1968).




the rate of capital acuﬁmuiation is just enough to

maintain per capita income slightly above the subsist-

ence level with a modest rate of population growth . . .

any "marginal" move toward higher per capita incomes

will be thwarted by capital requirements which exceed '

savings.?t . g :
Applying the ana%ysis'to the dual economé;-Higginé demonstﬁﬁﬁs
that the curve of capital requirements in the rural sector \
will shift to the left with increased raﬁés bf population ! i
growth and the onset of diminishing returns or to £he riéht\\
with improvements in_technology. VShould investment .in the
industrial sector cause population explosion in thé rural
sector, the capital requirements curve will shift to. the ieftl
so th even if investment in the rural sector is sufficient
for escaping the trdp, the stable equilibrium position thaﬁ
. may eventually be'a?gained will be at a lower level of per
capita income than that prior tq{the pOpulationnexplosiQn.
One possibility considered is the drastic leftward shift qfﬂ
the capital requiremehts curve so that esdépe from tﬁe trap’
is impossible. The happiest solution conéideréd depends on
‘the opergEion of the "Hirschman effect"——accelerated'tephnélp-
"gical progress and large scale agricultural improvement ip—
duced by population pressure-—and the "Hagen effect"--the
built-in habit of technical progress--in effecting technolo-

gical progress and declines in the rate of population growth

such that the capital requirements curve shifts sﬁfficiently

o

~
1

. éenjamin Higgins, Economic Development: Problems,
Principles and Policies, 2nd. ed., p. 35l. -




to the'right. With savings-in excess of capital requifements,
the trap is broken and high levels of per capita income may
be attained. " |

In.the industrial seétor, the capital requirements
curve may be expected,to shift to the right in the iong run
due to an increéSing‘“supply of Schumpeterian New Men'. With
savings in exces; of caEitaifrequirements, growth in this
sector is uninhibited. |

The “big‘push“ pdlicy for development must cause shifts
in the‘capita% requifements;curve in the rural sector, not
ljust movements alqné‘the curve, if per capita income_in that
sector is to be brought claser to that in the industrial
sector. |

InFroduciﬁé\indivisibilities with respect to £he supply
of capital and demand' discontinuities in the capital require-
ments curve allow for a series of traps at various levels of
per capita incomé. A series of planned minimum efforts is

required for breaking thesq multiple traps.

<

R

Optimum Population g

»

i The concept of optimum population is not easily dealt
with. Various deflnltlons have been proposed in terms of the
minimj populatlon requlred for maximizing per caplta output,

achie g an efficient division of labour, maximizing power,

or attaining the.coincidenée of marginai\ggsifizggnefit of
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poptlgtion growth with marginal social cost. John Stuart
' Mill (1848) defined an optimum population as follows:

After a degree of density has been attained suffi-
- cient to allow the principal benefits of combination.
of labour, all further increase +ends in itself to
mischief, so far as regards the average condition of
the people.l .
Spengler for instance, states: : ", N}
The ,population of a country may be said to be of
optimum size when, given the cost of supporting the
economically unproductive part of the population, the
aggregate population is of the minimum size required
to.maximize per capita income in a manner compatible
with the relevant rate of interest and_the assumption
that other conditiong remain constant.

Despite thesé définitions the concept is Qet "fa? short ﬁb
of easy practical application".m Robbins (1968), in discussing
some of its limitations, emphasizes the assumption of constant
technical knowleAge ana constant éapital, the dependence on
the degree of openness of an economy such that division of

labour with the rest of the world is possible, the index num-

&

ber problem involved, and the aqgguﬁting only of that part of

real income whiph may be matéhed with the expenditure‘of in-

dividuals.3 The optimum rate of growth of population, as

1 onn Stuart Mill, (1848) Principles of Political
Economy, 7th ed., W.T. Ashley, ed. (New York: Kelley, 1961},
pp.'%?l—l92.

o2

J. J. Spengler, "The Population Obstacle to Economic
Betterment”, American Economic Association Papers and Proceed-
ings, XLI, May 1951, p.- 345. "

~ 3Lord Robbins, The Thebry of Economic Dgve lopment _in
the History of Economic Thought (New York: St. Martin's,
1568), pp. 41-43. v
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distinct from the optimum population, also raises problems
since a keen balance must be fohhd'betwéen_that rate of
growth which will stimulateuinveétment'and that requireg for -
kéeping the dependency burden éhd the reductiéﬁ of savings
caﬁacity minimal. TIn Malthus' view, positive éopulation malad—

justment would inevitably result in misefy as the larger num-
. . : .

_ bers of. the geometrically growing éoﬁuiation strained against

the arithmetically increasing food supplies.
The question surrounding the issue of an optimum popu-
lation ‘has been'aptly stated by'Simon Kuznets.

The central questlon may be put sharply by, asklng
\ why, if it is man who was ‘the architect of economic
- . and social growth in the past and respon51ble for the
“vast. contributions to knowledge and technological and
social power, a larger number of human, beings need re-
'sult in a lower rate of increase in per capita product.
More population means more creators and producers,
- both of goods . . . and of new knowledge and inventions.
Why. shouldn't the lafger numbers achleve what the smal--
ler numbers accompllshed°1

Ohlin’ s (1967) analysis provides an answer. Explanations of'.
the concepts of optimum populatioﬁ and optimﬁm rate of pbpﬁ*
lation growth are proviéed. ‘Ohlin's approdch is desighed'to-
évercome the shortcoming of assuming capital édnstant.
There are many weaknesses in the notion of an op;
timum populatlon, but from the analytic. point of’

view the most seriocus one is that it assumes both
technology and the supplies of other factors of

.lslmon Kuznets, '"Populatlon and Economic Growth",

Proceedings of the Amerlcan Phllosophlcal Society, 111, June -
1967, p. 171. _

\
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The approach of Ohlin has been made relevant to this review
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production to be constant. In the context of:an
underdeveloped country which is attempting to -
appropriate an existing technology, the first of
these assumptions may be acceptable. What is more
serious is the treatment of capital. . To begin
with, the assumption of an unchanged amount of
capital immediately makes the vision of a larger
‘population considerably less attractive . . .

by Cochrane (1973) in a juxtaposition of these concepts with -

/fthe Malthusian assumption of the positive relation between

U

population and per capita income. Cocﬁégne's‘extension of
Ohlin';nwork succeedg in placing the concept of optimum po-
pulationj where aﬁ'exogenouslf givén rate of growth of popu-
lation was often assumed, withinlthe purview of population '
endogeny. | -

Looking firsﬁ éf Ohlin's explanations, a "primiti
form" of -the concept of optimum population is-demonstrgted as

follows, Ohlin's diagrams being reproduced for clarity. \With

total product as a function of population, in Figuré 1 below-

optimum population is Py where per capita output is maximized.

If subs%stencejrequirements 0S are taken into account, Py

-

represents the population of maximum surplus.

1Goran Ohlin, Population Control and Economic Develop-
ment (Paris: Development Centre of the Organization for Eco-
nomic Cooperation and Development, 1967), p. 61.




Figure 1
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Should there be an increase in capital the pféduction curve
Qill shift upwards. This leads to the diagramatizatioh 6f
the concept of optimum rate of-popuiation growth.

The U éhéped*isoquants of Figure 2 repreéent combina-
tions of capital and'populaﬁion which léave per capita income

constant. With increasing returns to labour tﬁe-isoquants

slope downwards on . the left of the diagram.
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-Startlng at (PO; K ), an increase of populatlon w1ll cause
income to rise, but the increase of income will be greater
if capital is increased correspondingly.

The rates of population growth and capital accumulation
are taken tg be related unidirectionally such that population
growth will "up to a certain poiﬁt" promote investment, after
which a ﬁarger dependency bufden will constrain the capacity
to save. 1In effect, the Keynes-Hansen theory that capital
creation is a function of population growth ié‘assumed to ~
operate and to be offset at high rates of population growth.
Ohlin represénts this by relating.net inﬁestment (K) to the
rate of populatiop growth (ﬁ) with an inverted U shaped func-

tion reéproduced below in Figure 3.

Figure 3
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Superimposing Fighre 3 on Figure 2 so t£at-the origin of
Figure 3 coincides with (By, K} the optimal rate of increase
of population is indicated by th%ﬁpoint of tangency between
the tr§nsposed-curvé and the new isoquant, as shown in Figure
2. The optimal level of population growth is that at which
the growth of per capita income is maximum.

To the above framework, Cochrane adds the assumption
that "income in each period affectsithe growth of populafion.
and capikal". Thus,rnOt only will the growth of capital be
larger the higher“the-level of per capita income, but natural
populatlon 1ncremén£§ w1ll vary dlrectly w1th the level of per
capita income. . The increases in poPulatlon are taken to
derive from decreases in. mortallty, as assumed by Nelson and
Enke. 1In Flgure 4, Cochrane 1llustrates that "for any given
populastion increment, capital growth is larger, the larger the
level of per capita income" and that “'the natural population
increment varies with the level of per capita income".?t
Thus (AP)n-increases with the level of per capita income ﬁntil
some income Y';} where no further possibility eiists for re-
duced mortality from increases in income.

Superimposing Figure 4 on Figure 2, Cochrane demon-
strates the utility of the model with and without population
policies. Without a population pdlicy, the per capita income

path may be found if for each‘income level the corresponding

lSusan Hill Cochrane, "Population and Development:
A More General Model", Economic Development and Cultural Change,
21, April 1973, pp. 418 -419,




Figure 4
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1!1' (AP)I'1”= (Ap);llrl AP

capital-population curve is chosen with its associated natural
change in population and amount of capital accumulation. The
érowth of ﬁopulation and &apital determineé the level of per
capita income attained at the\end of the time period. @énce,
in the illustration (Figure' )} reproduced héiow, with Yl'-Pl
and Kl as the_initial levels of pér capiéa income, poPulation
and capitél respectively, Y'' will be reached. With a cost-
less population policy, sthe optimal change in the population
would be (AP)* and Y''' may be attained, <
- The further complication of a population policy with
costs is considered. These costs are netted from capital

accumulation which would occur at each level of per capita in-

come. Cochrane finds that the "truly optimal level" of

P
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Figure 5

Y!l‘l

Yll
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population growth is likely therefore to vary from Ohlin's
optimal rate of population growth. It is emphasized that
the 'best policy' must therefore be related to the inLtiaf
income in that period and that a country may find that post-
ponement of population control until income is sufficiently
high to reduce the opportunity cost of control is advisable.

In terms of policy prescriptions, the ﬁodel is coésiF
dered by Cochrane to be "More General" than Enke's "General®
model which insists.on population control for rapid reduction
of the birth rate.

The only general policy rule that can be derived

from the above model is that there is no generally
applicable policy. This contradicts the conclusions



some ha{; drawn from Enke's model . . . the
econcmies resulting from a%tering the birth or
death rate depend entirely on the specific con-
ditions of the country as to resources, savings
behaviour, and those factors affecting the cost
of implementing population policies . . . no
country would find it economical to devote uTli—
mited resources to obtaining that reduction.

a

Large Scale System Simulation Models

Four large scale system simuiation models that treat
population endogenously are the ‘world future' models--=Limits

to Growﬁh, World2 and World3--of Forrester and.Meadows and

. others of the Massachusetts Institute of Technology research

=

2

‘team, the 'New Soéiety' model of Herrera and others of the

Fundacidn Bariloche group,3 the ‘Bachue' models of the

Y1pid., p. 421.

2Donella H. Meadows, Dennis L. Meadows, Jdrgen Randers
and William W. Behrens. ITII, The Limits to Growth, (New York:
Universe Books, 1972).

Dennis L. Meadows and Donella H. Meadows, eds.,
Towards Global Equilibrium, (Cambridge, Mass.: Wright-Allen
Press, 1973). : .
Dennis L. Meadows, William W. Behrens III, D:Tella H.

Meadows, Roger F. Naill, J@drgen Randers and Erich K.OQL Zahn,
Dynamics of Growth in a Finite World, (Cambridge, Mads.: Wright-
Allen Press, 1974Y. N

3a. p. Herrera, Hugo D.' Scolnik, Graciela*Cﬁichilnisky,
Gilberto C. Gallopin, Jorge E. Hardoy, DianaMosovich, Enrique
Oteiza, Gilda L. de Romerq Brest, Carlos E. Suirez and Luis
Talavera, Catastrophe or New Society? A Latin American World
Model, work performed at the Fundacidn Bariloche, Buenos Aires,
Argentina (Ottawa: International Development Research Centre,
1976) . :
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International Labour Organization, and the CANDIDE models of

the Economic Council of Canada.>t

Reminiscent df Malthusian gloom, the 'wgrld future'
models explore the constraints of alfinite earth on the possi-
bilities for continuéd economic gfowth. ‘The model was origi-
nally designed to emphasize the imminent catastrophic collapse
of the ecosystem on this planet if deliberate ljmits are not

4

placed on the rates_of.po%nlation and éapita growth. Based
on the assumption that social variables will follow thé same
pattern established in-the past, the model demonstrates that
the system will overshoot and collapse despite a doubling of
mineral reserves; unlimited nuclear power, reducfion of pollu-
tion generation, doubling the average land yield} and increased
birth control effectiveness. The model is based on the cbserved
exponential rates of growth of population and capital. These
exponential growth rates are being generateé by positive feed-
back 1loops of high Birth rates and investment rates. Negative
feedback'100ps of death rates ahd depreciation are not suffi-
ciently strong to counter the positive loops. Thué a similar
g;owth curve for resource consumption is generated. The mor{i‘

detailed World2 and World3 also support the forecast

lRonald G. Bodkin and Stephen M. Tanny (eds.}. CANDIDE
Model 1.1, CANDIDE Project Paper Ne 18, 2 vols., Economic
Council of Canada (Ottawa: Information Canada, 1975).

M. C. McCracken, An Overview of CANDIDE model 1.0,
CANDIDE Project Paper N2 1, Economic Council of Canada, for

the Inter-Departamental Committee (Ottawa: Information Canada,
1973). '
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catastrophic ené of the world‘syétem if growth is allowed to
continue to its "natural" limits. |

Rather than ?reét_thé'issue of our future froém the point
of view of growth, the 'new society' model adopts the perspec-
tive of redistribuﬁion. The sectors are not, therefore, popu-
lation, - capital, agriculture, nonrenewable reséurces and pollu-
tioﬁ as in the 'world future' models, but nutrition, Housing,

education, other services and consumer goods, and capital

goods. These sectors relate gg)the criterion.of maximizing

&

life expectancy at birth for every individual and thereby

‘attaining an optimum distribution of the resources of the

earth.
The method of endogenizing population in the 'new so-

ciety' model differs. significahtly from that in the 'world-

future' models. In the latter models birth rates are related

to factors such as desired total fertility, fertility control
effectiveness, and family planning services, while death rates
are a fuhction of health services per capita, food per capita,
croﬁding and poliution. In the%'new society' model, demogra-
phic.variqbles are specifically related to socioeconomic vari;
ables. The main demographic variables are £aken to be life
expectancy at birth, averﬁge family size and birth rates. .
These variables are éésumed to‘reSPQnd to factors such as

school enrollment, houses per family, caloric and protein in-

-

'take, population 'in the secondary sector, population in
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agriculture and urbanization. In this way‘population response .
to the provision of basic needs is estimated, a fundamental
hypothesis of the model being that "the only truly adequate
way of controlling population growth is by improving basic
living conditions."! ”
Thus the 'new society model opposes, the conceptuallza—

tion and the polltlcal ideoclogy of the 'world future' models

and reflects a vision of ‘an ideal egalltarlan autarchlc society.

The Bachue models of the ILO® deal largely with the o
issue of employment and its relations with pbpulation.' Ba-

chue-13, the first mddel, is comprised pf three subsystems--—
demographic;“eﬁucetiOn and eeonomic.% The economic subsystem
with ten produetiﬁe sectors, three of which are traditional,
is demandzgentred Output;!and value added byfsector are

generated wIth the dse 5% a Leontief input-output matrix. A

lA.D. Herrera, Hugo D. Scolnik, Graciela Chichilnisky,
Gilberto C. Gallopin, Jorge E. Hardoy, Diana Mosovich, Enrigque
Oteiza, Gilda L. de Romero Brest, Carlos’E. Suérez and Luis
Talavera, Catastrophe or New Society? A Latin American World
Model, p. 8.

2?.[LO, 'Research on Population and Employment under the
World Employment Programme,' International Labour Review, 109,
May-June 1974, pp. 585-593.

ILO, World Employment Programme: Research in Retrospect

and Prospect, (Geneva: International Labour Office, 1976) .

3R:Lchard Blandy and René& Wery and others, Bachue 1: The

Dynamic Economic-Demographic Model of the Population and Employ-

ment Project of the World Employment Programme, p. 17-51,
IUSSP, International Population Conference, 3 vols. (Llége
International Union for the Scientific Study of P0pulation,
1973).

Q
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labour product1v1ty function is defined for each of the modern
sectors and employment in each of these sectors is determined .
by dividing the value added by labour productivity. Excess ’
labour is absorbed in the traditional sectors, the allooation

being determined by respective shares of employment of each

traditional sector in the initial period.” The model thereby

reflects the labour surplus aspect of dualism. _*/”"

" Population disaggregated by age, sex, location and
activity status is made enaogenous through variables which'
largely relate to employment. lanned—births are therefore
a funefion of employment opp g;jgities fof women, educational
level of.adults, nhe proport n of unpaid family workers in

X

force, the gverage household income, as well as

"~ chidd mortality. Unplanned births are a function. of modern
contraceptive teohnology. Deaths relate to average household
incomes. N

Later Bachue type models have been prepared for speci-
fic countries as well as for evaluating the basic needs

strategy, but only as the meeting of needs‘may be reflected

. . . 1
in increased incomes for the poor.

lM.J.D. Hopkins, G.B. Rodgers and R. Wéry, "Evaluating
a Basic-Needs $trategy and Population Policies: The BACHUE
Approach", International Labour Review, 114, November-December
1976, pp. 261-279.
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Tﬁé endogenous treatment of population in the CANDIDE
‘models may be viewed best in terms of a potential, since
actual endogeny is yet limited. One goal of the model build-
ers;is to incoraprate demographic vgriables such that they
will be explained by behavicural equétions which employ 'values
of predetermined variabies generated by the model. The depend-
'eQCe of the fertility rafe of a groﬁp on its relative income
position, as emphasized in Eqsteriin's work, is given as a
case in point.l While the demogfaphic vafiables in CANDIDE
model 1.0 are entirely exogenous and are not affected by the
economic variables generated within the system, CANDIDE model
.i.l has provided for a measure of'endogeny.2 In this:enlarged
vé;sion, a behavioural equation fqr.ﬁet immigratiOn-ag a func-
tion of the unemployment rate--a surrogaﬁe for economic coﬁdi—
- tions--is included. Othérwise{ Ehe-aembgraphic block is com-
prised of identities. | ‘

The extent 6# the'usefuinéséfof_large scalewsimulation

models has been questioned by'some'discussanﬁs;. Myrdal

- lyolfgang M. Illing, CANDIDE Model 1.0: Labour Supply
and Demographic Variables, CANDIDE. Project Paper Ne 9, Eco-
nomic Council of Canada, for Inter-Departamental Committee
. {Ottawa: Information Canada, 1973), pp. 3-4.

2Ronald G. Bodkin and Stephen M. Tanny (eds.), CANDIDE
Model 1.1, CANDIDE Project Paper Ng 18, 2 vols., Economic
Council of Canada (Ottawa: Information Canada, 1975), vol. 1,
pp- 267-270. S o : .
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observes that models should contaiqéyany interrelationships to
" be 'logically consistent' and 3corrés§gnd with realﬁty.ﬂl In

i _ Lo ! .
discussing economic-demographic models MpNicoll-takes the

contrary view.

Insight is not always served by the accretion of
more and more economic-demographic interaction mecha-
nisms. Indeed, greater attention to the magnitudes
of styuctural elasticities in existing models could )
well lead to dispensing with much unnecessary gadgetry.
The preceding review of economic-demographic models
covers those with explicit, if sometimes liﬁited, ehdodeﬁbus
. . " .
treatments of population. However, apart from the 'new socie-
ty' model, which supports the basic needs stratedi and the
Béfhue model, which aims at increasing employﬁent, these—ap4
proaches -and their policy implication do not appear to have
provided'effective solutions to the prbbléms of population
growth that are evident in many sountries. The gradual move-

//ﬁent owards the stationa;y‘state anticipated by the classi-

cists, wh

e all factors, including population, will be in

-harmony, has t been realized. { The dispensability of popula-
- aas c P

tion policies implied by the demographic transitibn theory,
as long as industrialization and urbanization occurs, has
- proven to be an inappropriate approach. 'Big push' policies

for-avoiding traps, whether by promoting frugality or faster

Cor

. lG. Myfdal, Asian Drama, (New York: Twentieth Century
Fund, 1968), p. 2075. .

2G. McNicoll, Fconomic Demographic Models, pp. 662-663.
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technological change, have achieved grdwth without deﬁelbpment.
Recommendations for changing the social 'structure have been .
vague on measures for achieving this, ﬁhile ‘suggestions by.'

trap theorists for redlstrlbutlng income towards 1nvestors or

'redlrectlng government 1nvestment have been made w1th the in-

tention of effectlng a sufficiently large initial 1ncrement

- », .
in productivity, not for affecting population. Where popula-
y . :

" tion control through increased birth control effectiveness'has

been advised, no practical means for achieving this has been
suggested. Indeed, it has been realized that birth control
measures, by themselves, are not an effective means of reduc-

ing population growth rates..

The Pual Economy Approach and the Dependencia Rebuttal

The dual economy approach may be regarded'as an alter-

‘native structure for the treatment of populatlon. Firstly, the

L
framework readily admits the demographlc factor. It is possi-

ble to treat population and rts rate of growth in one sector,’
in app051tlon with productlon and its changes in the other
sector, such that the process of interaction between these
demographic—economic entities may be clearly delineated and
easily understoodt Secondly, the approach accommodates endo-
genous population. Population, the dependent factor, may be

specified as a function of output, the predetermined ﬁariable.

Thirdly, the differential responses of population growth rates
. AR .
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té increases in’ productivfity may be portréyed. It isﬁgbssiblé
to incorporate fhe positive 'Malthﬁsian' response,-along with
the neéaﬁive response_obéerved over the.long run. An increased
birth fate ;n one sector cah-causg;an overall'increase_in‘p0pu—
lation growth féteé,‘resqlting ih.the positive response. When
the birth rate in fhat sector is bréught into-Line ﬁith that

of the other sector, the second negative response may be

‘'observed. Fourthly, w1th the motivation, pﬁﬁ%lded by need—

oriented public policy, for mov;‘!g@rom one response to the
other, the dual economy approach suggests workable proposals
for resoiving the population problem.

A number of authors have recoénized that the proper
settlng for the population problem is duallty Higgins com-—
bines both concepts in his dlscu531ons in his book "Economic

Development: Principles, Problems, and Policies".‘ Of the

economic-demographic models with‘endogenous'pqpulatibn‘re-

viewed above, those reflecting aspects of_dualish are the Ba-
chue models, in relatioh to the disposition of residual lébour,
and the two class variants of models where populationreagﬂmés
differ. — |

| However, the dual economy approéch has adamant ogpmmmﬁé.
The ineffectiveness of strategies devised for combining deve-
lopment with grbwth in less developed countries, has led to
%%E acceptance of new schools of thought which discard dualism '

: LY
along with the analytical framework, and sometimes even the
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" a

" techniques, of 'Western' ecdnomics. The writings of Eyic
Williams, Prebish, ﬁla Myint,'Myrdal, Clifford " Geerts,

Paul Baran, Sunkel, Celso Furtado,-Anibal Pinto, Andres :
Bianche, Gunder Frank, Dudley Beers, Best, Levitt‘ahd Beck-
ford among others, forerunners and advécates of the .structural-
ist and dependency schools, have served to emphasize the pre-
dicament of previously colonized territories which were regﬁf
lated as sources of primary ﬁrdducts and markets for manufac-
fﬁred goods fro% ﬁetropolitan countries. The approach recog-
nize; tﬁe predominance af the }etropolitan‘enterprizes and

the institutional and structural rigidities whicﬁ supported
their operation, and_stiii conﬁinue‘to"ensure that the bene-
fits f;om surpluses and employment revert to theimetfoPOIis.
The aependqncy theory has been expressed in descriptive
histonical termé;ﬂoften with a Marxian aﬁalyticai framework.
'The'analysis has yet to be reduced to a 'model' which can be
quantitativei& asseésed. Higgins (19773 has provided a sum-
mary which highlights Fhe main features of the organization

- of internal capitalism;forymaximizing §rofits; ﬁhe use .of
technology by the advanced countries and trans-national cor-
porations for attaining ultimate power; the alignment of the
elite of the less developed countries with the capitalists,
for exploiting.the workers and peasants of the leés developed
cogntries; the powerlessness of the workers andfpeasants as
éovérnménts cdopéiate‘wiéh the capitalists; the dominatdion

and dependencé of Ehé less developed  countries ~ for
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technology, capital equipﬁent, finance, markets .and entrepre-
neural adminietrative and scientific skills; and the disad-
vantageous trading position of less developed countries ex-

porting raw materials and_foodstﬁffs.l

Within the ambit of the dependency scéhool, the thesis
of the Pure and Modified Plantation economy formalized ty
Best (1968), Levitt (196§, 1970} and Beckford (1971) shows
how the systems of the paat have remained as legacies, favoura-
ble to and eupportive of the dominant export sector. Best
and Levitt find the origins of the Modified Plantation economy
in the triangular trading arrangements of the Pure Plantation
€conomy whereby labour was brought from Africa; management,
financial'capitai, transportation, supplies, and markets were
derived in the metrgpoiis; and land was located in the West
Indies. The Caribbean remains the locus of‘production——for
raw materials (bauxite.and petroleum), services (tourism),
and scre& driver assembly iadustries (manufacturing)} .
Beckford, examining plantation‘agriculture from the
point of view of the necessity for the reorganization of

”»

agriculture, highlights the social costs of the distortive

‘arrangéments of the plantation economy. Growing unemployment,

relatively low levels of national income, concentration of

lBenjamin Higgins, Development Economics in the United
.States: Dependency vs. Dualism, Research Paper Ne 7714, Uni-
versity of Ottawa, Faculty of- Social Sciences, Department of
Economics, 1977.
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- . : .
income, under-utilization of land and under-consumption are*

‘some of the costs. Plantation agriculture causes "dynamic

underdevelopment effects" of limitations to the expansion of

food supplies, declining terms of trade, absence of linkage

and spread effects, rigidities and leakages in regard to

factor -transfers from agricuiture, low skill content of plan-

tation work, and inflexibilities of resource adjustment.

The status of the Plantation thesis in the context of

- the. Dependencia school is not yet determinate. Questions may

.pe put forward fegarding'the generality of the thesis. Frank,

perhaps, views the thesis as one of a number of hypotheses
on underdevelopment. One "related hypothesis", it is stated,
is that

the latifundium, irrespective of whether it appears
as a plantation or a haeienda today, was typically born
as a commercial enterprise which permitted it to respond
to incredsed demand in the world or national market by
expanding the amount of its land, capital, ind labour
and to increase the supply of-its products.

Brown and Brewster comment on the supposed generality of the

Plantation approach.

Best and Levitt admit of the existence of non-planta-
tion type units within the system. These are not ana-
lyzed nor are they even adequately defined. Yet they do
form the nucleus for dynamic transformation. It is in
the existence of such units that this analysis differs . . .
from Beckford . . . who treats the plantation, not as a
unit within the system, but as the total system. These
analyses are yet to distinguish the trees from the woods.
Concentration on the externally defined relationships of
the plantation at the macro-economic level has obscured

1

p. 14, in Cockroft, Frank and Johnson, eds., Dependence and
Underdevelopment: Latin Americas Political Economy, (New York:
Anchor Press, 1972)

Andr& Gunder Frark, The Development of Underdevelopment,

—
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the need to examine in detail those very units that
are not of the plantation; {tatements about the '
existence or non-existence &f internal dynamic and

the possibilities for its development remain merely
articles of faith.l '

In the promotion of dependency theory and the planta-.
tion thesis, dualism is discarded. D;smemberment into dual

sectors is the devastation of capitalism and the multinational

. corporations and theories of dualism are not thought to provide

solutions. Andr& Gunder Frank denounces the dualist theory,

claiming the approach false and conducive to the malady it

was constructed to cure.

I believe . . . that the entire dual society thesis
is false and that the policy recommendations to which
it leads will, if acted upon, serve only to intensify
and perpetuate the very conditions of underdevelopment
they are supposedly designed to remedy.2

Beckford and Girvan take issue with their view of the

&

solution provided by the Lewis-Fei-Rahis type dualistic models_.3

A

l-Alcilith Brown and Havelock Brewster, "A Review of the

Study of Economics in the English-Speaking Caribbean", Social

and Economic Studies, 23, March 1974,_pp.,48—68.

2André Gundép Frahk, The Develdpment of Underdevelop-
ment, p. 4. ' . .

-

3The Lewis and Fei and Ranis models are discussed in

4

Chapter III, below.
W. Arthur Lewis,’Econom;c Development with Unlimited
Supplies of  Labour Manchester School, 22, May 1954, pp.139-191
~John C. H. Fei and Gustav Ranis, Development of the

- Laboux Surplus Economy: Theory and Policy, (Illinois: Irwin,

19647 .

-
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The policies are seen to generate growth without development
4
and on the basis of this the entire dualistic framework is
discarded. To gquote Beckford:

We need seriously to question the assumption that
the plantation (modern) sector provides the dynamic for
development and that, therefore, the development pro-
blem resolves itself simply into bringing more resources
into that sector . . . the development problem would seem
to be the reverse of what is suggested by the two-sector
models . . . the plantation sector dynamizes development
elsewhere than in the plantation economies . . . The two
sector models that place the plantation sector at the
centre stage of development in the countries with which
we are concerned are therefore misleading.

It is contgnded here that the dualistic framework pro-
.vides a useful and relevant scenario for the understanding of
many, including dependant, economies. The solutions gzrmitted
are manifold2 and need not be confined merely to inéreasing the
output of the enclave sector. Moreover, one may not venture

to suggest that advocates of the dualistic forﬁulation, includ-
ing Lewis, could be so narrow of vision as to envisage only one
-solution within the range of possibilities,i It appegps that

the alternative proposed by Lewis must be evaluated as having

lGeorge I.. Beckford, Persistent Poverty{ Underdevélgg—
ment in Plantation Economies in the Third World, (New York:
Oxford University Press, 1972), p. 50.

2These solutions will be expanded on in the final
section of Chapter V where the dualistic model with endogenous
population, presented in Chapter IV, is interpreted in the
light of the Jamaican experience.
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been appropriate to the, political climahe and constraints of
the time.~ J o *
F .
Dependency theorists have chosen to interpret dualism

as a static concept applying only to an initial state of pre-
. 1, -

Pevelopment where modernization confronts‘traditional patterns.

U

) ) lThis view is supported by Cumper, in his article
"Dependence, Development, and the Socioclogy of Economic
Thought", who adduces that Girvan's "highly selective treat-
ment” in the work--"The Development of Dependence Economies
in the Caribbean and Latin America: Review and Comparison",
Social and Economic Studies, 22, March 1973, pp. 1-33,--'mis--
represents Lewis".

"A true assessment of Lewis' contribution to the e ‘
mics of development is admittedly difficult because he has oper-
ated at so many levels—--as a general theorist, as an academic
advocate of specific policies, and as an adviser on the execu- -
tion of these policies . . . anyone surveying the whole of vl
Lewis' writings from his early work on the history of peasant
farming in Jamaica to the present, must be aware that his main
concern has dY¥ways been with the strategy of development, in
relation to which the policy of developing light manufactures
for export was seen by him as a particular tactic adapted to
the needs of the Caribbean, while the policy of initiating
manufacturing industrialization by offering facilities for
foreign investors was even more specific to a particular time
and set of institutions--the period when Fomento was making its
initial gains, when the West Indian market appeared about to -~
open up under a federal goVernment, and when colonial policy
prevented all but the most modest industrial or financial inter-
vention by governments. At the strategic level, Lewis has held
firmly to the proposition that ultimately a country's develop-
ment depends on its own savings . . . From Lewis' point of view,
much of the work of recent Caribbean economists must represent
a detour—-—an exploration of the extent to which the fundamental
choice between consumption and investment can be pushed back
by changes in structure and institutions and an increase in the
share of the gains . from trade, rather than a refutation of the
basic position. Thus Girvan's presentation . . . is so incom-
plete in its perspective as to be seriously misleading.”

G. E. Cumper "Dependence, Development, and the Sociology
of Economic Thought", Social and Econo Studies, 23, September,
1974, pp. 465-66. ' '
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Many dualists have been conscientious in ekplainihg that dual-
ism has not beeq conceived in that manner. It is a dynamic
historical process where.one sector is increasingly invulnera-
ble to changes in the other sector due to the perverse manner
of response to the changes. The discussion by Higgins of the

population multiplier is a case in point, “"population growth

being accelerated by the very process of industrialization".l

This is the response which is further delineated in Hidgins'

Introduction to Geertz' Agricultural Involution.2 Hence,
Putting together the theory of the population ex-
plosion with the theory of technological dualism, we
obtain a deeper understanding of some of theB"pharac-
teristics"” of underdeveloped countries . . .

i

As Higgins has further explained,

Thus dualism is a dynamic concept and not a description
of society. One might even say that dualism is the result
of the lack of development, rather than the lack of deve-
lopment being due to an initial dualism.4

A

lBenjami_n Higgins, Economic Development: Principles,
Problems, and Policies, 2nd ed., p. 306. In the first edition
of Economjc Development, p. 340, the population multiplier is
defined as the increas€ in. total population arising from an

increase in industrial population AL = kALi; k being a constant
multiple.

2c1ifford Geertz, Agricultural Involution - The Process
of Ecological Change in Indonesia, (Berkeley, University of
California, 1963), pp. i-xV.

3Benjamin Higgins, Economic Development: Principles,
Problems, and Policies, lst. ed., (New York: Norton, 1959),
p. 341.

4Benjamin Higgins, Personal Communication with Bert F.
Hoselitz, February 22, 1978. ‘
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Under -these conditions the probability of structural

1

permanence as defined by Dagum and Dagum is one. According

to Higgins, dualism may be seen not "as a starting point which

makes development difficult" but as "the end product of a par-
. 2

ticular pattern of development".
In view of the above, it appeérs that a lacuna exists
forﬁg rigorous treatment of endogenous population inrghe setting
.of a dual economy. Whét may be required, therefore, éor a
thofough analytical understanding,-is a concise, completely
dualistic,.3 dypamic model in which population is treated endo-
genously--in Fhat it assumes a dependent relationship to other
predetgrminedL;ariables——and the interrelations between popula-

tion and .productivity are accommodated.

lThis definition of the dual economy, provided by Dagum
and Dagum, is explained in Chapter III.

Camilo Dagum, "Structural Permanence", Zeitschrift
flir die gesamte Staatswisseuschaft, 125, Band/2, Heft, April
1969, pp. 211-235. -

Camilo Dagum et Estela Bee Dagum, Construction de
modéles et analyse economé&trique, Economies et Societés, Ca-
hiers de 1'ISMEA série EM Ne 5 (Paris: Institut de Sciences
Math&matiques et Ecopnomiques Appligu&es, 1975), p. 2056.

2Benjamin Higgins, Personal Communication with Bert F.
Hoselitz, February 22, 1978.

: 3The term "completely dualistic" is defined in Chapter
IIT to mean combined behavioural, institutional and technolo-
gical dualism. , )

’
L5 !
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The fo;lowing‘chaptef reviews dual economy models to

" determine whether any of the models meet these requirements.

A specifi assessment1s providéd of the inadequacies which

-

this thesid attempts to supplement. v
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CHAPTER IIT

POPULATION IN THE DUALISTIC FRAMEWORK

In this chapter, it is proposed to set out a possible
represéntation_pf popula%ibn as an endogenouslfactor in the
dualistic framewdrk. "To begin, the concept of dualism is out-
lin&d followed by the consideratibn pf the proper treatment of
population in relation to dualism. Existing’dééiistic models
are next categorized according to whéther or not the models are
truly dualistic and pbpulation is enddgenous. The view is taken
that present models do not satisfy the requiremehts_of demo-
graphic endogeny and dualism combined. It is aﬁtemptéd to
specify conditions necessary for supplementing thlS deficiency,

and a formulatlon whlch may be utilized for this purpose.

Dualism
At one_exfremity of the spectrum of models, there exist
formulations of-the ome-sector model!r At the other extremity
there are multisectbr models with n sectors where n 2 3. The

dualistic model is one case where n = 2.l

~

lAs explained in the subsequent paragraph the condition
n=2 is necessary but not sufficient for defining dualism. There
are two sector modeis for example neo- ~classical growth models
with a consumptlon goods sector and a capital goods sect§§/ which
are not dual economy models. The model of Hirofumi Uzawa’/pre-
sented in his papers "On a Two- -Sector Model of Economic Growth",
Review of Economic Studies, 29, 1961-62, pp. 40-47, and "On a
Two—-Sector Model of Economic Growth ll", Review of Economic
Studies, 30, June 1963, pp. 105-118, is a case in point.

L2 72
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Sectorai dichotomy requires more than a number for
adequate represéntation, however. It implies dissimiiarit;es
between the charaqterisﬁics oﬁ one sector when compared with
the other. Thesé dissimilarities encompass the behaviouf of
the agents, the médes of production and the institutional or-—
ganizatiop of each seétor of the ecOnoﬁy;l and may be expressed
in the dissimilar béhavioural (demographic and demand), tech-
nical énd institutional'equafions'which represent each sector.
Dualism may thereforelﬁe asseésedfin tefms of £he cbmbined

characteristics of behavioural, technical and institutional

-

dichotomy. _ 3
f . - . ) . .o-\
The equations representing these dichotomous character-
istics will vary sectorally according to the arguments used

as explanatory variables or the parameters employed. Thus

demecgraphic dochtomy may be represented by differential birth

_ 1This approach conforms to the classification of mo-

dels proposed by Dagum and Dagum (1974).

"Si 1l'on prend en considération les classes de tous

les &noncés &conomiques possible composant un modgle, nous )

pouvons définir un modéle &conomique (Dagum et Dagum, 1971)

comme un systéme déductif théorico-empirique de relations

math&matiques exprimant les charactéristiques basilaires et
essentielles des régularités observées dans:
i) le comportement des agents &conomiques;
ii) tout processus de production, pour une technologie :
donnée; ' -

iii) tout relation &conomique ol a &té explicitement incorporé
un ordre institutionnel et légal. Peuvent &galement é&tre
incluses sous . formes complémentaires: '

iv) des &quations d'équilibre; et
"v) . des identités."” : _

Camilo Dagum et Estela Bee Dagum, Construction de mo-
dales et analyse &conométrique, Economies et sociétés, Cahilers
.de 1'ISMEA Série EM Ne 5 (Paris: Institut de Sciences Mathé&ma-
tiques et Economiques Appliquées, 1975), p. 1692.
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rates and death rates or rates of populatlon increase.’ The
_demand dlchotomy may be shown by the ex1stence of’ sav1ngs in  «
one sector_and 1ts-non-ex15tenoe in the other, or by a propor-
tionately greaEer‘demand for.goods produced in sector i by
sector i. Technical dichotomy may involve the exclusion of a

certain factor of production from the productlon function of

,.one sector and its inclusion as an input in.the other sector,

oé the var;etioh of parameters pertaining to technical progress,
the elasticities‘of substitution, returns to scale, and homoge-
nelty from one sector to the other. Institutional dichotomy
will be evident in the varlatlon of the structure pertaining

to the relations of production. Hence, a positive tax may be

applied to one .sector and a negati .ax to the other, or pay-

"ment of factors according to their marginal produot may be

applicable_in one sector as against their average product in
tﬁe_other sector.

| bichotomous.behevioural, technical and institutional
features pgrmit oply a static v;ew of dualism. To be'dynaminN\

:it‘is necessary to.specify sectoral interaction such that the

act1v1t1es of one sector over time will be determlned as a

Y

. response to actlv1t1es in the other sector at dlfferent moments

1.
of time.l, o y:
. s /

lThlS is in keeplng with the deflnition of a dynamlc _
model specified By Ragnar Frisch, "On the ,Notien of Equilibrium
and Disequilibrium", Review of Economic Studles, IIIP 1935-.
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‘Dagum and ﬁaguml*havé provided a definition of struc-
tural dualism with respect to the concept of "structural per-

manence" (SP) which formalizes the dynamic perspective of dual-

ism. . " : R ' .

, Une équation poss&de la propriété de stabilité
.structural, si elle conserve sa validit&, c'est-a-
dire si elle continue & expliquer le comportement

des agents &conomigues, dans un secteur determiné
(sous-secteur, etc.), avec une rigueur et une repré-
sentativit& analogues, une fois que des changements
structurels, qui pourraient méme invalider les autres
&quations de la structure, se sont produits.?2

As specified in symbols; where the distinction Between

partial and total structural permanence is also made:

Using J as a symbol for the set of G integers .

12) J = {1, 2,...,G}

13) Jved; J§ = JI/JIp = I0JG # ¢,
¢ symbolizes the empty set and JT the complement

- ©f Jp in J.

14) Jch JEcJ JphJg = ¢
JpuJg # J=>J3/(Jpudg) # ¢,
where Jr, Jp and Jg are subsets contained in J and
which fulfill conditipns (13) and (14).
Theny T,

15). SP[Jp(Jg)] = SP(Jp | structural changes in Jg)
Given the structural changes in,the subset (subsystem)
Jrg, (15) symbolizes the degree of partlal structural
permanence of the subset (subsystem) J

~ 16) SP{Jp(Jg}] = SP(J; | structural changes in J§

Given tge structural changes in any or all o¥ the
remaining equations (Jg), (16) symbolizes the degree
of total structurgl permanence of the subset (sub-
system) . . . Jq.

lcamilo pagum, "Structural Permanence”, Zeitschrift fiir
die gesamte Staatswisseuschaft, 125, Band/2, Heft April 1969,
pp- 211-235. Camilo Dagum et Estela Bee Dagum, Constructlon de
mod&lesget analyse &conométrique, p. 2056 . -

- 2Ibid., pp. 2060-2061.

3tamilo Dagum, "Structural Permanence p. 214, and Ca-
flo Dagum et EStela Bee Dagum, Construction de modéles et ana-
lyse économétrique, pp. 2059-2060.

i
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In terms of probability, “if one sector is "vulnerable to'

changes in the equations of the other sector, then, assuming .

'values in the interval [0,1]; the probability of structural;

permanence in the vulnerable sector “is zero.* Where there is

complete independence between the sectors, soO that the proba— )
bility of structural\permanence is equal to one, the case of
structural dualism or the dual economy is obserVed Hence, C e
if improvements such as increased ProductiVity in one sector-
have no beneficial effects on another sector, structural dual-
ism is maintained and the probability of structural permanence
is equal'to one. |

In the context of development, dualism pertains to,the
distinction between a sector which promotes materialistic~
well being as measured by per capita income and other welfare

.

indicators, and a sector in which +he amenities of life and
alternatives for choice are limited and per capita income is
low. These sectors have been referred to as modern and tra—

ditional, advanced and backward ox 1agging, industrial or ma-

nufacturing and agricultural, urban and rural capitalist and

.,SUbsistence, and rich and poor. The nomenclature is appro-

priate to the extent that each sector is the nexus of the
modern, advanced, industrial manufacturing, capitalist urban
and rich on one hand and the traditional, backward, lagging,
agricultural, subsistence, rural and poor on the other hand.

If suitable, it is also arbitrary to thé‘extent that 'back-

" ward' as the counterpart of 'advanced' implies value overtones, or’

-
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. . export agrlogltgmal and capltal intensive agrlculture belong

/
" to- the modern sector, or; certain labour intensive service

‘.. activities may belong to the lagging sector; or subd1v151ons_
7-”may be appllcable'ln each sector. Arbltrariness may alsoﬂbe

observed in the use of the terminology rich versus, pooxr sectors.
Not all persons 1n ‘the tradltlonal* lagglng, agrlcultural, rural
sector are poor, and not all persons in the modern, advanced,
industrial, urban sector are rich. The 1ncomes of landlords
and rural mone?ienders may be considerably greater than those
of industrial workers. However, the average income in the rich
sector can be expected to be greater than the average income
in the poor sector. The words rich and poor have heen adopted
as a shorthand term (as they will be used in this thesis also)
for a general, if imprecise, description of. each sector.

Rich and poor sectors usually correspond with rioh and
poor regions or with cities and the countryside. ' This corres-
pondence between sectors and regions has facilitated corrective
plannlng policies since the focus can be a geographlcal area
or community with a single governing authority for expediting

- a plan. |
) The dualistic model is universally appllcable. The
dichotomic character of the behavioural, technical and lnstl—
tutional features may be applied globally, nationally or re-

gionally at any stage of“deVElopment. Its general relevance

"as an analytical tool is supported by Higgins (1956) .

L]
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. some degree of dualism exists 'in Qirtually”V<
. gvery economy. Even the most advanced- countries, '
.such as Canada and the United States, haveé areas in
which t¥echniques lag behind -those of the most advanced
sectors, and in which .standards of economic and social
"welfare are correspondingly’ low. ~ :

The persistence of duqlism,meveh if attenuated, is

* counter to the view that dualism is the stage between back-

wardness and complete modernization and that with steady growth -

duality will eventually be eliminated.2

-~ * The dualistic model has been set in the neo—élassical
and classical frameworks. Choice of framework rests on whether
labour is viewed as a scarce or redundant factor with consequent
wage determination in relation to marginal or average product-
ivity. Preference for one setting or the other has'sparked
some controversy. Jorgenson (1966) outlines the differences
gnd similarities implied by each framework. Buttressedlby
empirical evidence %emonstrating the incons}stenci%s with the
réal world of the 'classgical' ;ssumption of a constant real
wage and of the 'classical' implications of constant labouf

productivity in the advanced sector, falling capital-output

ratio, and increasing rates of growth for manufacturing oﬁtput,

lgenjamin Higgins, The 'Dualistic Theory' of Under-
developed Areas, Econpmic Development and Cultural Change, 4, -
Jan. 1956, p. 106.

2

"Eventually, the economy ig dominated by the develop-
ment of the advanced sector and becomes more and more like the
advanced economic systems described by the familiar Harrod-Domar
theory of economic growth". .Dale W. Jorgenson, The Development
of a Dual Economy, Fconomic Journal, 71, June 1961, p. 334.

<

L~
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employment and‘capltal Jorgenson declares his preference for
neo—classiéal duallty. Marglln {1966) has evaluated Jorgen—

son's conclu51ons in the light of an 1nterpretat10n of the

“spirip;ratherhﬁhan the letter of classical dualism. It is

"suggested that the foundation of the labour surplus model is

not that the marginal product of labour in agriculture is
. ~\ :

zero and the real wage constant but that the industrial wage

is in excess of thelmarginal product of the fully or seasonally
unemp loyed wo;ker.in agriculture.

. the assumption of zero marginal productivity
in- agriculturé is metaphorical. The assumption is de--
51gned to reflect the belief that the industrial wage
. « .is not an accurazte measure of the social opportu-

" nity cost of increasing industrial employment. . -
constancy neither of the agrlcultural nor of the indus-
trial wage rate .is necessary; it is the gap between thea
industrial wage and the social opportunity cost that
counts.l .

-

Hence, Jorgenson's cqncldsions are dispensed with on the grpund
that‘His‘evidence refutes, not the 'essence' of the classical
dualistic model, bBd¥t unfounded and restrictive imputations of
the model.  Despite the observations by Kelley, Williamson and

Cheetham (1972) that empirical investigation is inconclusive2

lStephen A. Marglin, Comment on Dale W. Jorgenson's
Testing Alternative Theories of the Development of a Dual
Economy, pp. 63-64 in Irma Adelman and Erik Thorbecke, eds.
The Theory and Design of Economic Development (Baltimore: John

" “Hopkins Press, 1966):

2p case in point is Marglin's demonstration that Jor-
genson's conclusion that industrial output and employment grow
at the same rate if the industrial wage rate is constant de-
pends on the assumption of a Cobb-Douglas production function.
If a CES production function is utilized, a constant wage rate
will allow for the differing rates of growth of output and em-
ployment. observed in Japan.
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and that furthég deﬁélopment'of both models is required before
valid tests may be conducted, the authors choose to utilize

the neoclassical setting in éhe construction of their dualistic
model, Theif choice is based on claims of the non-existence

of evidence which disproves the applicability of marginal prod-

uct pricing in developing countries and of precise formulations

of the 'institutional' wage.l

Some degree of confusion and fuel for the attack on the
concept of dualism by the radicals of the dependency school

has been provided_by_Boeke‘s2 socio-cultural "dualistic theory”.

‘As defined,

Social dualism is the clashing of an imported social
system with an indigenous social system of another style.
Most frequently the imported social system is high capi-
talism. But it may be socialism or communism just as well,
or a blending of them. Nevertheless . . . the essence of
social dualism is the clash between an importeg and an in-
digenous social system of divergent character.

Boeke's theory supports the view that socio-cultural differences .

prevenﬁ development. Eastern culture is reflected in easterng»

economics which excludes, in part if not wholly, the tenets of

T

western economics. The fundamental principles of western

lBenjamin Higgins' analysis in Thé Employment Problem in
Development, pp. 241-275, in Elizer B. Ayal, ed., Micro Aspects
of Development (New York: Praeger Publishers, 1970), may be re-
garded as providing the necessary formulation. Higgins' ex-
tension is discussed below in this chapter. '

2J.‘!. Boeke, Economicsgand Economic Policies of Dual
Societies as Exemplified by Indonesia. (New York: Institute
of Pacific Relations, 1953). '

3

Ibid., p. 4.
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economics, concerning unlimited wants, money; coﬁpetition, the
growth of enterprizes, ﬁarkets and so forth,lmay not be assumed
to apply to the eastern way of life. Impervious to the influ-
ence of western capitaliém, eastern'pre—capitalism persists, )
thereby causing dualism. )

Dependency theorists have taien this approach to be
represenﬁative of dualism and have proceeded to denounce the
dualistic approach with little regard to the fact that propo-

" nents of technological dualism also discount gocio-cultural
"qualistic theory". The dependency theorists maintain that
underdeveloPmént is the outcome of a devastating holistic, his-
torical process rather than the confrontation between an indus~-
trial capitalistic sector and a primitive sector which is re-
sistant to change.l

Proponents of technological dualism have been careful
to disclose the®unsatisfactory nature of the socio-cﬂltpral
theory as an explanation of dualism. Higgins has been the
chief protagonist. In his appraisal of Boeke's theory,2 he

shows that the facts regarding eastern society are not only

misrepresentations but also contradictory; that characteristics

lihé attack of dependency theorists on dualism was dis-
cussed above in Chapter II. |

2Benjamin Higgins, The 'Dualistic Theory' of Underde-
veloped Areas. Benjamin Higgins, Economic Development: Prin-
ciples, Problems and Polig¢ies, 2nd. ed. (New York: Norton, 1968) ,°
pp. 227-24l.
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attfibﬁted to eastern gociety are also applicable to western
societies; and that westerﬁ theory is useful for understand-

ing dualistic economies. Socio-cultural differences are admit-=
ted, but these are not considered-to be obstacles to development.

’

Pgpulation in the Context of Dualism

Demographic duality implies'disparate demographic beha-
vioural responses in each sector of the economy. These responses

are réflected in the fertility, mortality and migration rates

. and eventually in the rates of growth of pgpulation in each

sector. The rate of growth of population is often greater in ﬁ
the traditional than in the modern sector, with a decreaée in
the disparity aé the traditional sector is modernized.

) Endogeﬂoué demographic duality implies that these dis-

parate rates of growth of population are generated from within

- the economic system as functions of other variables. Thus the

rate of growth of population in sector i, where i = 1, 2, is
the ojtcome of fertility, mortality‘and net migration rates in
secéor i which are in turn functions of a multiplicity of -
factors of varying strengths in each sector. Such facﬁors may
include income, healtll, education, housing, general walfare
meastres, religion, tradition and-culture in addition to purely
demographic causes. Adelman {(1963) measures the response of
rates of fertility and mortality té income, indust;ialization,

» . ’
education, population density, health and urbanization with

>
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statistically.significant results. These socioceconomic deter~
minants may iﬁ turn be épecified as functions of oﬁher‘Qariab}esi
which themselves respond to changes in the rate of population

growth. Thus demographic endogeny'in the dual framework allows

for a thorough interrelation between disparate rates of popu-

p

lation growth and other factors the former being a function

as well as a determinant of the 'latter.
4

’

Dualistic Models

Existing dualistic models of devéIOpment may be clasgi-
fied according to whether dualism is‘éompléte and whether popu-
lation is truly endogenous.. Complete dualism is takén to mean
the combined cﬂaracteristics of behavioural, technical and
ingéitutional dichotomy .-as specified above; the absence of any
one quality resulting in partial dualism. Population in these
models may be exogéﬁous, endogenous or only quasi-endogenous.
Quasi-endogeny implies endogeny .that is partial only, in Ehat

it persists only over a limited phase of the operation of the
/

model or with respect t? only certain variables.

s
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Figure 1

Classification of Dualistic Mgdels

[}

Complete Dualism population endogenous
— i.e, behavioural, rpopulation quasi-endogenous
technical and L

population excgenous
institutional

dualism combined ) A - .
: _population endogerious

Demographic— population gquasi-endogenous
Dua- | .
ua= - _ _Behavioural _ population exogenous
listic . i .
Models . e¢population endogenocus
N Demand — b population quasi-endogenous

- population exogenous

‘ rpopulation endogenous
—Partial—FTechnical population quasi-endogenous
Dualism lpopulation exogenous

-

|.}_Dcapl.lli.at‘.ion endogenous
-Institutional population gquasi-endogenous
Lpopulation exogenous

The dualistic models of Lewis (1954); Jorgenson “(1961);
Fei and Ranis (1964);: Sato and Niho (1971);'Kelley, Williamson

and Cheethamn (1972); and Paauw and Fei (1973) will be assessed

-and categorized in terms of the above classification. S

Behaviourai Dualism

Demographic®

-

-

) The sole rZPreséntation of demographic dualism is found in

-

- the'Kelley, Williamson and Cheetham model. It is assumed that
the labour force (L) resident in the ith sector grows at a rate

n; > 0 and that n, > n;, thergby allowing for disparate rates.
¥

. ' Y
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of growth in each sector. Hénce the rate of growth of the la- .
bour force is equal to the summation of the products of the
sectoral rates of growth and the proportions of labour within

- T

and excluded from the manufacturing sector. The specification

is as follows:

L(t) _ dL(t)/d(t) _ nqu(t) + n, [l-u(t)]
L(t) L(t) - ‘
where u(t) = Ll(t) or the proportion of the labour force in the

L(t) , . ¢
1ndustr1al sector, and n, reflects the natural increase in the

population as well as changes in the participation rates in the
labour force. -

Demographic duallsm is mirrored in the assumption of -
Kelley, Williamson and Cheetham that, with higher fertility
rates in the rural than ig the urban areas and an absence of
great differeﬁce;win sectgfal mortality rates, n, > n,.

Demand

Duality in consumption and saving is related in the
literature to occupation and source of income. Entrepreneurs

and capitalists save and invest while workers consume; profits

are invested while wages are consumed.

o . ‘'The Lewis model accords with this pattern.

Practically all savings is done by people who
receive profits or fents. Worker's savings are ver{
small . . . the major source of savings is profits.

v

-~

lW. Arthur Lewis, Economic Development with Unlimited
Supplies of Labour, Manchester School, 22, May 1954, p. 157.

&
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Jorgensonl and Sato and Niho2 also assume that workers and

wage earners do not save. The Fei and Ran153 model varies only

-

£o the extent that it allows for "hidden fural'sab?ngs"——the
reallocatéd surplus agricultural labour;4 |

Consumption duality in the Kelley, Williamson and
Cheetham model is based on a dual utility function in wﬁ;ch con-
sumption is always positive and never less than éubsistence
level and consumer greferences in each sector are biased towards
goods produced in the réspective sectors. The investment func-

tion reflects the fact that "savings rates are uniquely deter-

5

mined by the source distribution of income”. Capitalists,

whether agricultural or industrial, invest all rental income.

l"We'assume . . . that industrial workers do not save
and that .property owners do not consume." Dale W. Jorgenson, _
The Development of a Dual Economy, p. 322. -
2u-

. wage earners do not save while all profits are
automatically saved. Thus, the amount of gross savings is equal
to the amount of capital's income in the industrial segctor. after
wages are paid to industrial workers . . ." *

Ryuzo Sato and Yoshio Niho, "Population Growth and the
Development of a Dual Economy', Oxford Economic Papers, 23, Novem-
ber 1971, p. 425. -

3valthough not only the entrepreneurs but also wage
darners may corceivably save a portion of their respective in-
comeals, it is reasonable to assume, under the existing conditions
of low per capita income in the less developed eco 7, that
industrial profits (wg) constitute the major source\ of invest-
ment funds originating in the industrial sectoxr."

John C. H. Fei and Gustav Ranis, Development of the
Labour Surplus Economy: Theory and Policy (Illinois: Irwin, 1964},

. p. 18.

47hE& term "hidden rural savings" is attributed to Nurkse.

, 5alan C. Kelley, Jeffrey G. Williamson,‘énd Russel J.
Cheetham, Dualistic Economic Development: 'Theory and History,
(Chicago: University of Chicago Press, 1972), p. 49.

*
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Technical Dueli;ﬁ) : - ~
Technaﬁal dualism is a common feature.of\dualistic
models. Indeed, inﬁgome models dualism heslbeen ascribed to ;
this feature alone (e.g., Jorgeﬁsoe and Sato and Niho), and
sectoral delineation rests upon certaln combinations of 5pe01—

fications of dlffering factors of productlon and differing para~
[
meter values in the technlcal equations.

The path breaking analysis of Lewis (1954) distinguishes
between the capita&ist sector which uses reproducible capital

and the subsistence sector which does hot use reproducible capi-
. 4

tal. Hence "output per head is lower in this sector than in -

.-

the capitalist sector, because it is not fructified by capital"l

The unproductiveness of the subsistence sector is underscored

L4

by the fact that "the marginal productivity of labour is negli-
gible, Zero, Or even negative!'.2
The Jorgenson, Fei and Ranis and Sato and Niho models

also utilize the specification of different combinations of

factors of production in each sector. The modern sector'cﬁpi—
¢

tal and labour are combined in the production of output while

in the traditional sector labour is-applied to land only. For

Jorgenson this "asymmetry in the productive relations" provides

»

"the special character of the theory of de\}felo;_:ment of a dual econamy.
p .

I

- lW Arthur Lewis, Economic Development with Unllqwgyd
Supplles of Labour, 'p. 147. .

21pid., p. 141,

Il

3Dale W. Jorgenson, The Development of a Dual Economy,

/[



' Hehce' in tefms of the Cobb—Douglas formulation the

l-c.0

production functions are Y = e BPl 8 and X = eAtA(O)M K

in the traditional and modern sectors respectively,l where Y

and X are agricultural and manufacturing outpﬁt, eOLt and eAtA(Oi
represent technical prdgress with techniques changing at rates
a and A, L is lgnd,'P is total population, M is manufécturing
labour force, and K is capital stock.

The Kelley, Williamson and Cheetham model varies from
the above in that capital as well as labour is a factor of
produptiop in both sectors. Dissimilarities between the sectors
are provided through the diffégént combinations of the factors

within each sector, in addition to different parameter values

for 'each sector. Expressing the production function in a

general form

|
t

Qg (t) = Flx(t) K (£), y(t) L (8)] (i = 1,2)
where Qi(t) is the quantity of the ith good préduced, Ki(t) >0
Li(t) > 0 are the amounts of capital and labour employment inA
the ith sector, x(t) > 0 and ykt) aré variables of technical
progress so that @(t)Ki(t) and y(t)Li(t) are "efficiency
capital” and "efficiency labour" respectively, the elasticity

of substitution between capital and labour is less than one in

Jorgenson Sets out a manufacturing production function
in the basic form x = A(t) MI17Yk , where A(t) is some fuhction
of time, l-o is the relatlve share of labour in manufacture M,
and K is capital stock.' He shows that if the rate of growth of.
A is constant such that A/A = A, solxing this relation as a '
differentlal equation.gives A(t) = e*ta(o0), agd the manufactur-
ing production function takes the form x = e’ A(O)Ml_ .

Ibid., p. 3?1 .



industry and greater than or equal to one in agriculture.

Institutional Dualism
Institutionél or legal relations in Dagum and Dagum
(1974) "explique une activité& &conomique strictement lige a

1 Dualistic insti-

une loi donn&e ou 3 un ordre institutionnel".
tutional or legal relations will therefore be the dissimilar
institutional and legal arrangements for corresponding acti-
vities in %?ch sectof.

Unlike technical dualism which is explicit'in all the
dual economy ﬁodels, and unlike behavioural dualism which has
not_béen specified as central‘to some models, institutional
dualism has either been excluded entirely or entertained only
imglicitly in the dualistic models,

,.The assumption of a 'neoclassical' framework as con-
. ceived by Jorgenson, maintained by Sato and Niho, énd per-
petuated by Keiley, Williamson and Cheetham does not permit
institutional dualism in the arrangement of the relations of
productiOn; Despite this, Kelley, Williamson and Cheetham con-
sider their view of dualism with "differing sectoral character-
istics . . . postulated for producfion, consumption, and de-

mographic behaviour"2 as being "broader" and "multidimensional".

. lCamilo Dagum et Estela Bee Dagum, Construction de
Mod2les et analyse &conomé&trique, p. 1698.

alan C. Kelley, Jeffrey G. Williamson, and Rusell J.
Cheetham, Dualistic Economic Development: Theory and History,
p. 10. _ y
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However, it appeérL that the 'neoclassicai' framework cannot.
admit institutional dualism in pfoductive relations singe the
sole arrangement permitted is the payment of factors according
to their marginal products. In‘this respect the Kelley,
Williamson and Cheetham framework is narrow and limiting.

If the 'classical' framework is congidered, however,
it is found that institutional dualism is provided for through
the delineation of an 'institutional' wage eéual to the average
product in the traditional sector and a wage in the modern
sector determined by a combination of the marginal product,
trade union activity, and "conventional standards".. This lat-
ter wage may also correctly be considered insfitutional.

The Lewis, Fei-Ranis and Paauw-Fei models therefore
permit a m?ii comprehensive duality- encompassing behavioural
(demand only), technical and instltutional dualism in so far
as productive relatioﬂs pertaining to wage determination are
iﬁcluded.

Nor can average product pricing be dismissed as it has
been by Kelley, Williamson and Cheetham, as having yet no
precise formulations. Higgins' (1970) elaboration of the Young
Sam Cho labour sharing arrangementsl pro%ides a microeconomic
analysis for a wage equivalent to the average product in the

cases of the peasant proprietor and the village landlord. As

lYouné Sam Cho, Disguised Unemployment in Underdeveloped
Areas, with Special Reference to South Xorean Agriculture
(Berkeley: University of California Press, 1963).
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Higgins states: N _ :

It is worth noting that in analyzing the case
of peasant proprietors, the average .product curve
replaces the marginal productivity curve in the Cho .
diagram. Total income per worker will be qual to
average productivity with full employment.

L

Exogenous and Endogenous Treatments of Population

Models of the dual economy have, in gengral abstracted

from population change. This feature creates lﬁmitations!to

the analyses since ‘the basis for surplus labour ﬁs, barriﬁgA“
. . !
immigration, dependent on birth and death rates énd their fluc-
i .
tuations. The rate of population growth is not necessarily
!

given. A study of the process of labour absorpti%n iﬁto the
modern sector from the traditioﬁal sector over tH% long run can
properly incorporate fluctuations of population é#owth that may
be generated within the-system. i

Exceptions exist. These exceptions, remiﬂ;scenﬁ of
Adam Smith and-Malthus, utilize a simple endOgenoué classical
treatment making populatién an increasing function?of wage rAte
or food éer capita. Great reliance is placed on tﬁe theory of-‘
demogfaphic transition and the derived'sigmoid curQe demons-

trating the pattern of population growth observed fbr certain

Western European countries,

Exogenous Population

Populatian 1is treated exogeﬁously in the Lewis, Fei

lBenjamin Higgins, The Employment Problem in Develop-
ment, p. 263.



and Ranis, and Paauw and Fel models.

PN Lewls admits population oﬁly‘in so far as tﬁe'hypothesis

~of unlimited supplies of labour and the résulting constant real
.. ‘wage méy be_supporte&.

Because the effect of development on the ‘death rate
'is so swift and certain, while its effect on the birth
rate is unsure and retarded, we can say for certain that
the immediate effect of economic development is to cause
the population to grow; after-some decades it begins to
grow (we hope) less rapidly. Hence in any society where
the death rate is around 40 per thousand, the effect of
economic development will be to generate an increase in

. _ the labour supply.

TThus population growth proéides an additiépal source of labour.

Otherwise, "population increase is not rele&ant either to the

-classical analysis, or to the analysis whichﬂfollows in this

artic‘;Le".2 Hence, the_éossibilities for capiﬁgl formation are
outlined "abstracting from population growth .%, L
~ The Fei-Ranis and Paauw-Fei models follow in the Lewis °

- .

tradition.” Again population'is_exogenous.4 The hgritulturai

g

lW. Arthur Lewis, Economic Development witﬁ\Unlimited
Supplies of Labour, p'. 144. - e

2Ibid., p. 143.

31bid., p. 157.

4B'enjamin Higgins observed this in relation to the Fei-
Ranis model. "Population growth is a factor that seems not'to
enter into the Fei-Ranis model. Despite the complexity of the
diagrams, and the emphasis on innovation, the whole analysis
remains essentially neoclassical and static". Economic Develop-
ment, 2nd. ed., p. 3;6. i

5
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: sector is.cherecterized'by high rates of population growth ,
but this is given exogenously, not being a function of any
dother variable of the system. These models are concerned, as
is the Lewxs model, with the ' reallocation of existing surplus
population between the industriai and agricultural sectors
with a view to encouraging expanded employment and output in-

industry, the first in the context of the closed and the second

the open economy.

ence, the Lenes -Fei-Ranis-Paauw approach may be con-
sidered a short term analysis of the problem of labour realloca—
tion. In the long run, secular swings in populatlon growth may
change the nature of labour supply and demand an& the rea;looa~

tion problem.

"

Endogenous Population

The Jorgenson model is designed to incorporate popula-
tion endogenously by assqming,that

Population growth depends on the supply of food per
capita and the force of mortality; the force of mortality
is assumed given—-it may be altered only by an alteration
in medical technique.  The birth rate depends on the sup-
ply of food per caplta, however, it may attain a physio-
logical maximum, or a maximum given by a particular social
situation and by the state of medical knowledge provided
that the supply of food is sufficient.l

Endogeny of population is limited. or only partial, however.
While population is directly related to food supply, an ade-

quate food supply allows the physioclogically maximum population

lDale W. Jorgenson, The Development of a Dual Economy,

p. 312. /
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growth rate. Population is then exogenoys.
« « . when agricultural output attains the minimum
level necessary for population to grow at its maximum .
rate. From this point forward, population grows at the
rate e, the maximum rate of net reproduction.

Sato and Niho delimit the endogeny of population in the’
Jorgenson model. They assume that "population growth rate con-
tinues to be affected by changes in per capita income after the
emergence of the industrial sector".z'pSpecificélly "an in-
Crease in per capita income will have a positive effect (or no
effect) on the percentage rate of increase in the total popﬁla-

tion".3

Quasi-Endogenous Population
In addition to the Jorgenson model, the Kelley, William-

. ) : o
" an Cheetham model may be categorized as quasi-endogenous.

7
he différential rates of population growth for the rural and

urban sect6r§ (specified above) allow for é partial endogeny

in that populé ion grﬁwth'depends on ﬁhe proportion of the in-
dustrial labour force: u(f). Otherwise, population must‘be con-
sidered exogenous since the -labour force in the ith sector is

assumed to grow at ‘an. exogenously given rate n, .

11bid., p. 324.

2Ryuzo Sato and Yoshio Niho, Population Growth and the
Development of a Dual Economy, Oxford Eccnomic Papers, 23, No-
vember 1971, p. 419, '

31bia., p. 422.




Categorization of Existing Models

In keeping with the classification of dualistic models

proposed above, the fdllowing categorization of the models dis-

s
cussed is attempted.
L Y
i ¢Figure 2
Categorization of Dualistic Models
Dualism
) ) ) Complete
/ {combined -
' = eharacteristics
. yPartial of behavioural
N . technical and
Behavioural Technical “Ninstitutionall institutional
Population | Demographic| Demand , ) dualism)
e
Endogenous Sato & Sato &
Jegen Niho Niho
o K, wac | K, w K, w ~7
Quasi- —_
Endogenous s ¢ & C ) !
Jorgen-| Jorgen-— . '
son son .o
Lewis Lewis - Lewis
Fei- Fei- Fei- ..
Exogenous Ranis Ranis Ranis
Paauw- Paauw-
Fei Fei

It will be observed that the ?ategories of endogenous

. 7,’-.‘
demographic dualisml and complete dualﬂsm with population

lModels which specify two clasées with an uneven dis-

tribution of income between these two classes and differing popu-

1]

dels, of Malthus and Adelgi:g could be classified as endogenous
mo¥els.

demographic dualistic |

\

y

.lation responses to the disparate income levels, such as the mo-

p
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endogenous are empty. In the following sectidn a formulation <

v

for endogenous demographic ‘dualism is proposed. An approach

toward a model with complete dualism ‘and endogenous population
is reserved for Chapter V.

Formulation for Endogenous Demographic Dualism

For the requirement of demggraphic dualism two sectors
are assumed, i.e., 1 = 1, 2 as a necessary condition for dual-
ity.- This alone is not sufficient. The supérscript i appended
to the explained and explanatory variables permits the distinc-
tion of dissimilarities in demographic behaviour from one
sector to another. Diverse demographic responses can there-

_4’\?3?e be postulated. Hence, the average number of births per
family Ean be_assumed gréater in the pooref sector than in
the richer secto;. Likewise, deaths per 1,00d may be‘highex,
in the poorer sector when compared with the richer.

The supply of iabour in sector i at time t Qill be a
stock representing the-accumulated flow of labour arising from
changes .in poéulation with a lag. (Thié lag will be related
to the éverage duration of the process of educétion——perﬁaps
fifteen years); The labour force pérticipétion ratio is not .
essential to this representation aﬁd is therefore taken to be
constant glthougﬁ a more detailed specification would un-
doubtedly allow for its variation. The change in population

~
in sector i is identical to births minus deaths and net

[ad
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[:pxg;aﬁten.' Births, deaths, and net migration in each sector

are_ in turn functiohs of a multiplicity of variables of a

Ld

soc10economic nature (some of which were specified earlier)
[

in addition to purely demographic factors. Thus the depend- . ¢

ence of population, growth on factors representing the level

»

of development‘ﬁould be pérmittsd. To complete the cycle and
allow for the complete interrelation between population and
development, the dual production functions show output
(assumed identical to income) to be a function of labour as
one of the productive fgctgrs. The notational representation
would be as follows: |

vi = gal, ..

!

i i i

£ .

apt = Bl - (p* + nmh) ‘

sl = gyt sysvd, mel, B, mol, i, ul, RY, ..o
pt = f(Hei, Hoi, Ui, ces) i

Nt = f(Y?, arsvt, mel, B, Hoi; I?, vt, pt, ...

where i = 1,°2; Y is income, equivalent to output, 1.d is labour
demand, Ls is labour supply, al is a stock representing the
accumulated flow of labour arising from AP g, 8P _y9/ 8Pi g+
ey APt_n, where t-n represents the year o? exit from the la-
bour force, P is population, B - births, D - deaths, NM -

net migration, He - health (including nutrition), E - education,
Ho - hou51ng, I - Industrialization, U’— urbanization,'R - reli—'
gion, and PD - population density; t stands for time, but it is

attached as a subscript only to the variables for which time matters.

{.
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If the proposed formulation were subjected to esti-
mation it woulé inaic;te.l)'the sﬁréqgth of the determinants ))
of sectoral changes in population that arise thrZugh births,
deaths and net migration, 2) the effect of lagged changes iﬁ'
populatioﬂ on labour supply’by sector, 3) the extent of labour
utilization in each sector, other productive factofs'assumed
given, and 4) the unemployment gap in egch sector.

The system may be'expressed'as two bigcks of equations
' representing completely contained subsectorsAof a single eco-
nomy, each block explaining &éﬁbgraphic interactions indepen-
dently of the other. Itris’in_accord with the definition pro-
vided by Dagum and Dagliml whereby dualism exists ié the varia-
‘bles and parameters of one sector, represented by:one block
of equations, are over time impervious to changes initiated_
iﬁ the other sector. The proﬁability of structural permanence
in the poor sector, despite structural changes in the rich
sector, is equal to one. —~—

Suppose, howeéer, government'is introduced as a further-
institutional éé;; ication such tha? the variables income or
output, the rate of change of income, and those representing
social welfare‘indicators——health and nutrition,.education,

housing, industrialization, urbanization, etc.,--become func-

tions of government activity. It will become possible to

lCamilo Dagum et Estela Bee Dagum. Construction de
moddles et analyse &conom8trique, Chapitre XI. Camilo Dagum,
"Structural Permanence."
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assess the vulnerability of the poor sector to poliéies de-
signed to eliminate the gap:in welfare by, in the context of
this model, the reduction of ﬁnemployment.

ﬁxisting dualistic models rely on improving welfare

through the growth of income such that the excess demand for

-labour in the rich sector will overflow into.the poor sector.

If population is endogenized so that it grows from within the
model, then allowance can be m?de for affecting unemployment
from the supply side. The planning activity of the govermment
becomes the link b een both approaches. Compérisons may

then be made between the effectiveness, in texms of quantity

and direction of expenditure and time span required, of pro-

grammes which operate on labouﬁ demand, on I1&bour supply, or
on both variabies together. The degree of structural perma-
nencé may be thereby reduced.

Endeavouring to assess the outcome of this supposition,
the model presented in the following chapter introdﬁces a dy-
namic relationship between populétion growth and government
social expenditures as a central equation in a representation
of a completely.dualisfic economy . |

The inclusion of government social welfare activity
is in-accord with the basic needs approach to development.

This approach views development in relation to "humanistic

S
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valﬁes“ rather than "narrow techno-economic notions“.1 Basic
needs, as defined by the'Internaticnai Labpur 6ffice, are:
adequate fogd, clothing, and shelter; education and health;
basic human rig%ts; em?loyment as a means and an end; and im-
proﬁed quality of employment. The basic needs gpprdach is the
b:ovision of these essentials of life to the poor as the stra-
tegy for develﬁpment. 6ther strategiesrfor develoPmehf such
as capital accumulation, the érowth of national income, indus-
trialization, export promotion or import substitution are re-
jected.2 Social welfa£e meaéures of the government may be
viewed, therefore, as a'suﬁset éf basic needs.‘ Past expendi-
tures for-health, housing, education, etc., provide a measure
of the anticipated efficacy of the proposed basic needs stra-
tegy. While it may be justifiably argued that the requirements
of jobs for the unemployed, and inc;eased igcomes for the poor,

outweigh the need for the provision of general social welfare

Irhe 1975 Dag Hammarskjold Report, "What Now: Another
Development" prepared on the occasion.of the Seventh Special
Session of the United Nations General Assembly (Uppsala: Dag
 Hammarskjsdld Foundation, 1975).

2International Labour Office, Employment,. Growth and
Basic Needs: A One-World Problem. Tripartite World Conference
on Employment, Income Distribution and Social Progress and the
International Division of Labour, Report of the Director Ge-
neral of the International Labour Office (Geneva: ILO, 1876},
pp- 32-35. :
- Richard Jolly, "The World Employment Conference: the
Enthronement of Basic Needs", Overseas Development Institute
Review, 2, 1976, pp. 31-44.
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measures by the government, the focus here is on the-latter
since it has been demonstrated that populatiocon growth rates

' <

are more readily affected by factors such as education, hous-

_ing, health and nutrition.?

Moreover, social expenditures in
.these areas are themselves employment cfeating.

| * In the model presented, the government is the means
whereby transfers can be made from the rich to the poor sector.
These‘transfers permit improvements in health, nutrition, edu-
cation and habitat in communities so that social develoPﬁent
may be enhanced. Transfers from ene sector to another do not
imply haﬁdouts. In addition to measures for general welfare
imprevementk the concept may be extended to include measures
for creating jobs for the unemployed and increasing the ipcomes

of less wage workers. Thus the goal of eliminating extreme

poverty with the provision of fundamental human requirements

-

La . income is a poor proxy for those features of
development which affect fertility and mortality--education,
health, female status, modernization, etc. But in poor coun-
trles, at least, higher incomes may be a necessary, if not a
suff1c1ent; condltlon for enjoyment of such advantages by low
income groups. T. P. Dyson, C. L. G. Bell and R. H. Cassen,
"Fertility, Mortality and Income - Changes Over .the Long Run:
Some Simulation Experiments’ Journal of Development Studies,
14, July 1978, p. 41. ¢

"Schoollng (has been found) to exhlh}t a stronger and
more consistent relationship to fertility than does any otherE
6

single variable". Donald B. Holsinger and John D. Kasarda,
Education and Human Fertility: Sociological Perspectives, p.l
in R. G. Ridker ed. Population and Development: The Search
for Selective Interventions, (Baltimore: John HoPklns Univer-
sity Press, for Resources for the Futuré, 1976)~
The correlation between populatlon growth rates and

health and nutrition is supported by William P. Butz and Jean-

Pierre Habicht, The Effects of Nutrition and Health on Férti-
- lity: Hypotheses, Evidence and Interventions, pp. 210-238 in
R. G. Ridker ed. Population and Development: The Search for
Selective Interventions.
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<
may be attained. Some measufe of social engineéring or plan-
ning is implied on the part 6£ governmen£ so that the desired
objective may be achieved. The collection of revenue and the
direction of government expenditure becomes the causal link

between the sectors by which development may be contrived.

i S Ay R TR el B B P I S S N N .



N : CHAPTER IV

A DUALISTIC MODEL WITH ENDOGENOUS POPULATION

Reality is complicated. Models, to penetrate reality,
must be incisive, cutting away the irfelevgnﬁ an@ leaving®only
the essential. Disclosure of the basic, if'éimplified, ele-
ments may allow for a better understanding oflthe real worla:

The model preéented in this chapter retains-only the
essentials for representing complete dualism with endogenoﬁs
population. Thislallows for the mathematical reduction of tﬁe
- model and the portrayaf-of mechaﬁ%sms which may'be expected
to operate within the context of Phe empirically based theore-
tical assumptions. Admittedly, much ié omitted which could,
i%ﬁintrodﬁEed, reduce the generality and increase the felei
vance to particulFr sitﬁations. The approach, howéver; is
one of attempting to undérgtand the fundamentals. The policy
impiicafionsi?.suggested must therefow be viex‘ﬂed with reser-

vations since the absence of detail limits their relevance.

Basic Model

Postulate a dual economy with rich and poor sectors.

The poor sector does not participate in natignal growth. Dis-
similarities between the sectors are assumed fot & behav-
ioural--demographic and demand, technical, and institutional

characteristics of the economy. -

103
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Behavioural'Equations

Demographic

The change in ﬁopulétion is identical to births less
‘deaths and net'miération. It is assumed that net ﬁigration
is given, determinéd exogenously by the opportunities for
emigration provided by other countries and the«anti—immigrationll
policies of the government of a labour surplus econopy. Deaths
are at a minimum exogenoﬁsly imposed by the influx_of;health
measures;l Births, therefore, impél the change in population.

Dualistic asymmetry in dengraphic behaviour is ex;
-presséd'first in the division of births into those in the rich

and those in the poor sector. As a result, the change in po-

pulation is also divided sectorally, In the rich sector,

blrths, lnversely related to income, have declined to a mlnl—
mum so that population change, AP, in that sector is low and
fixed in relation to income. Iﬁcome itself is sufficiently
high to maintain the low level of AP. The process of demo-

graphic transition may.'have been operative in the demographic

-

lThls assumption, while convenient fof'analytical pur-
poses, is not merely a 51mp11fy1ng contrivance. It is applica-
ble to many previously colonized less developed countries.
Benjamin Higgins, Economic Development: Principles, Problems:
and Policies, 2nd ed., (New York: McGraw Hill, 1968), pp. 86-87.

In the case of Jamaica, for example, death rate per
thousand declined from 32 in 1861 to 23.5 in 1911 while birth
rate per thousand was 39.5 in the latter year. In 1970 death
rate was 7.7 compared with a birth rate of 34.4. The effects
of health measures should be recognized even if a portion of
the reduction in crude death rates may be attributed to the
proportion of young people in the nopulatlon
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change in the rich sector. The poor sector does not experienee'
rapidly growing and high levels of income as does the rich
sector. With low levels of income, inﬁersely related birth
rate is high and has in fact been pushed towards the biologi-
cal'maximum by the exogenously imposed health measures which
reduced the ‘death rate.

The supply of 1abour in each sector is taken to be a
function of the rate of change of populatlon after a fifteen
year lag.l Wh%le the change in population is variable in the
poor sector, in the rich Sector.it has been assumed constant
and minimal. In effect, therefore, changes in population and
the supply of labour take place in the poor sector.2 |

v Demand |

Asymmetry in consumption.and savings/investment behav-

iour is assumed. In the éoor sector all income is consumed.

L

In the rich sector income (after taxation) is either saved or

“1a lag of fifteen years is assumed to reflect the aver-
age period between birth and entry to the labour force. 1In
more developed countries this period could be longer.

, 2This is a manipulative device of the model which is
in keeping with the labour surplus dualistic representation.
The Fei-Ranis model supports this treatment.

"Actually, population growth within the 1ndustr1al
sector constitutes an additional source of labour supply to
the industrial sector. However, one can conceptually treat
all population increase as ocurring in the agricultural or
subsistence sector and then being "allocated” to the indus-
trial sector." ,

John C. H. Fei and Gustav Ranis,.Development of a La-
bour Surplus Economy: Theory and Policy, (Illinois: Irwin,
1964)., note 5, p. 17.
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‘consumed the portion saved being equlvalent ex'posi to
that invested. Investment itself is a function of proflts
in the rich sector,. "which are in turn 1nversely related to
wac_:;es.'-l It may be assumed that returns to capltal are saved
and salaries consumed but. thlS distinction is not essentlal

to the model.

Technical Equations

It is assumed thaﬁ'production in the rich sector is
a funetion ef the two inputs capital and labour. Capital is
a multiple of investment.2 Labour demanded is a function of
output. ”

‘Production in the poor sector uses the factors labour
and land for subsistence output. Labour is used intensively
since it is assumed that labour sharing, or at least output
sharing arrangements, aceommodate the 'unlimited sﬁpplies of
labour' which cannot find employment in the rich sector. |
Land, the "free gifts of nature", isjﬁonsidered fixed, since
it cannot be increased without limig. Improvements on land
due to changes in seed varieties, fertilization, irrigation,
reformed land tenure arrangements, et¢., which will increase

the output of land, are assumed to be 'sO limited as to be

lThe assumptlon of an inverse relationship between
profits and wages is Ricardian in origin.
David Ricardo (1821). The Principles of Political
Economy and Taxation, (London: Dent, 1969) , p. 64.

25teady state equilibrium is 1mplled Note 1 on- page
139, below, provides for an alternative assumption.

e m————————— e T R
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negligible 1

It follows that diminishing réturns:are experienced.
in the poor‘seCtor and output does not exceed subsistence,
level, whilé retﬁ;ns in the ;ich sector may be constant or
iﬁcreasing.“FﬁrtHé: specification of the parameters of the

production functions are not made since these are not deemed

o be meaningﬁui?cpmplications of the basic model.

3

Institutional Equations

Two'types.of institutional dissimilarities are incor-
porated indthe.hOdel.

The first pertains to the payment of the factor labour.
It is assumed that -in the Poor sector an abundance of labour
(the residual of "total labogr supplied and labour demanded in
the rich sector) causes thé maxginai product of this factor

N

to be, if not zero, at least considerably less than the wage

~

lAlf_red Marshall distinguishes between land, "the
material and the forces which Nature gives freely for man's
aid", and capital, "those agents'of production which are
inrade by man; among which are inlcuded improvements made by
him on the land itself". . - o '
Alfred Marshall, (1890) Principles of Economics, 8th
ed., {(London: MacMillan, 1920), pp. 115, 444. ]
While man-made improvements on land are often counted
as capital, it is the view of some land economists that im—
provements are so closely incorporated, particularly over the
".long run, as to be considered land itself. Once applied, im-
provements have little salvage value "apart from the land, if
- they car\be separated at all. This broadly inclusive view
has been \maintained by Raleigh Barlowe in Land Resource Eco-
nomics: The Economics of ‘Real Property (Englewood Cliffs:
Prentice Ball, 1972). ‘
: The assumption with regard to land, above, is in
aceord with the classical view.
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in the rich sector. Hence, with labour-sharing arrangements,
St

labour'is paia its average product.l e

The differential return to labounq1ocated”in the rich .

and the poor sectors may be expected to Caqse the i
migration of labour from the poor to the riéh sectgr. This
migration is assumed to belconstrained, howeverJﬁ6§'the tech-
nology of the ri¢h sector. Fixed technical coefficients in’
the rich séctor2 prevent the absorption of laéour into the .
rich sector. | |

In the rich séctor; it.is assumed that wages are
affected by the demand for and the~supply of labour, so that
the wage level is inverself-related to_dnemployment br the -
difference between the labour fofcé and labour demandédlin
that sector. . |
| ‘The second institutional dissimiiarity relates to the
role of'government in the dual economy. Government taxes the

rich sector and subsidizes the poor sector, thereby .

1For jﬁstification, see argument presented above on
pages 78-80 and 89-91.

2Be jamin Higgins, Economic Dewelopment, 2nd. ed.,
pp. 299-304. ' .
Hidqgins describes the rich sector as
. . . characterized in fact by relatively
fixed technical coefficients (fixed propor-
_tions in whih factors of production must be
combined), or-is assumed by entrepreneurs to

e so,
hence, . , r)
industrialization in the form common to underde-

veloped countries did not provide a proportionate
increase in portunities.
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accomplishing a transfer of income from one sector to the

other.l

Thelproportions of income taxed.in thé rich sectof -
and céllebtions spent in the poox sector.are detérmined by
government pol;cy and are not necessarily related to the
level.of p0pulation.2 .The government sﬁbsidy to the poor
sector takes the form of expenditures on education, health,
housing, nutrition and other general social welﬁh;e measurésf

It is by these means that effective income in the poor sector

may be increased above subsistence level.

Endogencus Populatioh

Births are\assuméﬂ to be a function of income and

therefore, in the poor sector, a function of'government

T

lRefer to pages 98-102 above for substantiation.
. 2This view is supported by the following statements:

‘ "Governmentds do not -necessarily make the welfare in-
vestments which population growth might seem to imply, a com-
mon effect of population. growth in poor countries is simply
to widen the gap between the desirable provision of services
and the actual. provision." ‘

"While population growth should lead to increased ex-
penditures, provision can expand slower or faster than popu-
lation growth, depending on supply and income distribution
constraints, available resources,~dnd perhaps most importantly,
government policy."” .

"R. H. Cassen Population Growth and Public Expenditure
in Developing Countries, International Population Conference,
vol. 1, (Li&ge; IUSSP, 1973), p. 334;

It has been shown that in Mexico government social
expenditures were twice, under President Lopez Mateos (1959-
63), compared to what they had been under Ruiz Cortines (1953-
58). J. W. Wilkie, The Mexican Revolution: Federal Expendi-
ture and Social Change Since 1910, (Los Angeles: University
of California Press, 1967). X
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expenaiture.l Two effects of goﬁernmeht expenditure on
births are inborporﬁted in the model--a positivé short run
effect which is overwhelmed in the long run bf a strong ne-
gativé'effect.2

| The specification of births as a function of govern-
ment expenditure is:dynamié. Births in the.cgrfent period
are related to government expenditure in pfevious geriods;
- This is summarized in é mode1 of partial adjustment (See Axioms
I, IT and III and equations 1', 1"' and 1''' in Appendix to

Chapter IV).

~

Summary of the Model

The basic model is summarized ih the foliowing equa-
tions, groupéd according to demographic'behavioqral, demand
behévioural, technical and institutional equations. Identi-
ties and equilibrium equations, pertalning to'each group are
listed accordingly. Exogenous variables are denoted here, as

iﬁ the Appendix to this chapter, by a "bar" over the variable.

Behavioural Demcgraphic:

1) B2 = £(GE®); £ > 0=>5.R., £' < D=>L.R.

2) B zpBP + B2

lThis is supported in the section--The Role of Govern-
ment--below.

2Fufther explanation is in the section--Differential
Population Responses--below.
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3)  we

=B - (D + NM)
4) apP iﬁﬂp - AB%

.‘ ?) ELsi = a% 4+ ALsi
5') ALsy = £(APT_;.)
6) Lsg = aP & ALs?
6) ALsp = £(apP_ )
7) ;s = Ls® + L;b

Behavioural Demand:

8) c® ='y® - g8 _ gr®

9) s% = 1@

10) 12 = £(p?)
11) p® = £(1/w)
technical:

12) ¥2 = £(k®, La?)
138 La® = £(vd)

142 K@ = g1

N ) _ b =
15) ¥ 4 = £(d7, T)
Institutional:

16) Ld® = La - 1g®

17) w = £[1/(Ls-Ld%))

18) GR® = f£(¥?)

b

19) GE f (GR®)

111
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2

Equation 13 is'a marginal productivity equation.

See note 1, page 139, below,

for an alternative speci-
fication which does not imply a steady

state equilibrium.
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In addition, the equilibrium equation is specified:

20)

‘The
a

b
Ls

Ld

NM

GE

GR

Ld ='Ls

following notation is employed:

rich sector
poor sector
labour supply
labour demand |
populatidn
births _. ' | o o
deaths : A q
net migration

a stock representing the-accumulated flow of labour from Ve

-

period t—l;_t—2,'t—3,;... arisi?g from AP, _cr AP _14s —
APt-lB""’ APt_n, where t-n re?resents the year of exit

fram the labour force due to retirement or death.

‘income

government expenditure : | ) /
government revenue \
consumption ' . |
savings

investment _ : | , }
capital ' - /pvﬁﬁ_ﬁ//
multiple /

labour
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sub - subsistence level of output

T - land
o) - profit raté-
W ~'wage rate

13

- time (it -is attached as a subé’cript .only to those variables
in equations. for which time matters.)

£ - a general funqtionél'bperator having a different meaning

in different:equations.

-

”Reﬂhction of Model

The above functional form was represented in an opera-
: 3 Y
" tional linear form and the reduced equations (see Appendix to

) Chapter IV for reduction)

_ a
Ldt _‘GYt' and
Ls, = o + 8Y7_, i B> 0=rS.R., Re< 0 =>L.R., together with

t
the equilibrium equation
Ldt = Lst .
expressed as a first-order difference equation. From this
the‘ihitiél levels, equilibrium levels, and time paths of
: 4

a, lébour, L, and change in .popu-

‘output in the rich sector, ¥

lation in the poor sector, APb, ﬁére determingd. The results

. depend on cgnstant values of the exogenous va¥iables deaths,
D, net migfation, NM, births.in the rich sector, BY, chénge

in population in the rich sector, AB~, and land, T.

The initial levels of Ya, in the short run were B/¢# 1
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s

h of populatlon in the ‘poor sector.
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and 8 > 0, and in the long run where B :< 0, were equal to Yg
less the constant o divided by the difference, § - B, the
coefficients of labourTdemand and supply. In fhe short run
where B > 0 and B/6 = 1, the initial level remained at Yg.
The initielllevels.of labour and change of population
in the poor sector were equivalent to those of ¥®, modified
by § in the former case and vyt in the latter, where y is the
response of births to, government expenditure, and T is the

proportion of output from the rich sector expended by'the

government in the poor sector (see Appendix to Chapter v,

\ , 8

. pagesl40 l4l) i

The equilibrium leve e or ¥?, in the short run where
B/8 # 1 and'81> 0, and in the\long run where g8 < 0, were equal
to the constant divided by the difference between the labour
demand and-supply coefficients, _ ¢ .
- Again, the equlllbrlum levels of L and APb were modl—
fied by § in the case’ of labour~and vyt in the case of change
The time paths dellneated were of particular interest

It was found that in a completely‘duallstlc model with popu-

"latlon endogenous and dependent on the role of govermment in

actlvely,transferrlng income from the rich to the poor sector,
single valued unidirectional trends apply only in the short

run-when. g > 0. Dynamic cobweblike adjustments may be derived

L5

" over the long’ run when B < 0.
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The hypotheses ba51c to this result are that demand
for labour is an 1ncrea51ng function of income, supply of law
bour rs a decrea51ng-(increasing) function of income rn the
1ong run (short run), and that a iao exists between the increase
in population and its availability on the labour market. . in
addition, demand for labour is generated in the rich sector,
whlle supply of 1abour is provided by the poor secgtor.

In the short run, with the supply of labour posmtlvely
related to income, monotonic time paths are generated,for'
output in the rich sector, labour, a&d the change of popula-
tion inhthe poor sector. In general, whére R/8 # l; exponen-
tial growth will take place when the coefficient of iabour
supply, B, is greater than the labour/cutput ratioj‘g,'i.e
the responsiveness or the lagged labour supplf-funcﬁion will
be greater than thé unlagged labour demand functioﬂ; Where
B/8 = 1, the term denoting the time path is equlvalent to 1
for any t, indicating an explodlng time path _

In the long run, w1th the supply of labour negatlvety
related to income, oscrllatlng time paths are delineated for .
output in the rich sector, labour, and the change.of_popula;
tion in the poor sector. The paths are explosive where |B|>6;
damped where |g|< & and regular where || = 6. The reversal
. of the peaks and troughs in the change of population in the
poor sector (arising from y < 0 in 46") with the peaks and

troughs of labour and output in the rich sector allows for the
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deduction of. variatlons between perlods of high employment
and high unemployment or, perhaps, less unemployment "and more

unemployment.- ' L o o f‘

Theoretlcal Background and Mechanism of the Model , N

The model lncorporates features of dlfferentlal popu—

[lation responses. over time, i.e., positive short-run and. ne-

gatlve long run effects; the role of government 1n a duallstlc

'economy, and the operatlon of ‘the cobweb mechanlsm w1th result—

ing eoonomrc‘fluctuatlons. Each of these features requires

' Substantiation and explanation.

leferentlal Populatlon Responses

A basrc feature of the model is the specification of
dlfferentlal populatlon responses over tlme to income. It is
postulated that blrths respond p051t1vely to 1ncome in the
short run and negatrvely in the lon run. The fluctuations

' b

derived over the long-run'for'the variables,Ya, L and AP” are

dlrectly dependent on the negatlwe response

P

- In terms of the model the short and long run dlstlnctlon‘

and the transition from the first to the‘second posltlon;may
be demonstrated in the following ways: |
Placing blrths in the poor sector on the uertlcal
axis and government expenditure in the poor’ sector
on the horlzontal axis the equation Bb s‘al + YGEb;

Yy > 0=> S.R., Y < 0=>L.R,, may be represented as
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'below L The short run functions shown are only

three of a p0551ble lnflnlty of such ‘functions,

"

Figure 3

Population Responses -

b .

B Short Run Functions °
BY = al + YGEb; >0 i
*Long Run Function
ﬁb = al { YCEbL‘.YQO

GEP
4P ' x . '

B Short Run Functions

Bb_='a% + YGEb; Sy>0

Long Run Function

BP = ot + YGEb;"Y<0

GE

_ ' 1The second and third diagrams parallel the pOSSible
explanatlons of the short and long run responses of consump-
tion to income provided by M. K. Evans, Macroeconomic Activi-
ty: Theory, Forecasting, and Control (New York: Harper and
Row, 1969), Ch. 2. Shifts in functions due tco changing para-
meters -were discussed by Keynes in The General Theory and ’
noted by Alvin H, Hansen in A Guide to Keynes (New York:
McGraw—Hill 1953), Ch. 3, where the consumption function is
treated. . ' '




Short Run Functions
Bb éfal + YGEb; y >0
. ()

Loﬁg_an Function

Bb = al + YGEb; vy < 0

GEP

Short Run Functions

B:D = Utl + YGEb;.Y >0

Long Run Function

Bb = al_+'YGEb; Yy <0

GE

1

ﬂ4 In the first diagram, with an increase in government
expenditure in the poor sector over time,-each short
“run Eunétion} having the same intercept, will shift
downward to the right. Considering the relevant

‘ levels of government’ expenditure, the points on the
short rﬁn funcfion trace out the long run function.

- In the second diagram;.each short run function having

the same slope wiil shift downward o the right, the
,iﬂtercepﬁ being lower as government expenditure in-

creases.’
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- In the third diagraﬁ, if governmen£ expenditure re-
mains constant over time, the slopes of the'short
run functions may decrease eventually becoming ne-
gative and merging with the long run function.

- In the fourth diagram, a combined change of .the
intercepts and the slopes of the short run-functions
may take place witﬂ an increase of government ex-
penditure. Tﬁe dashed curve indicates the theore-
tical possibility that the slope of a short run
function couid increase at higher levels of govern-
ment expenditure without infrihgement on the negative
long ruﬁ'response, provided that the intercept is
sufficiently low. |
fhe short run is taken.to relate to the duration of

time when everything else, but income and government expen-
diture, may be assumed constant. The long run relates to ar
time period of sufficient duration to allow for changes in
factors such as education, health and urbanization in addition
to tastes and values. |

~ Micro analyses of the' response of fertiiity to‘income

have been conducted in the context of the shoft run when

tastes may be taken as given. Hence the consumption goods
approach to children postulates that, as income increases,
births will also increase. Observed declineé in fertility

—

are accounted for in utility-maximizing micro theories by
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cost/benefit (Leibénstein( 1957; Easterlin, 1975) quéntity/
quélityl(Becker, 1960), and time budget (Ben—Porath, 1973;
De Tray, 1970; and Willis, 1973) distinctions.
| Simon (1976) differéntiates the short and long run
influences on fertility derived, in the macro contéxt, from
national income. The short run effects "flow immediately
from changes in the family's current income 0pportunities",l
while the long run effects allow for changes in the "structural
aspects of people's life situations“.2
Simon demonstrates that
This distinction between the short-run and the
long run effects of income on fertility reconciles
the apparent contradiction beétween the negative re-
lationship usually observed in simple cross-sectional

analysis andBthe positive relationship observed in
time series.

The Role of Government

It is generally conceded that the poor do not parti-
cipate in economic growth. Per capita income remains low in
the deprived sector unless the government transfers income in

the form of social welfare measures.

1

Julian L. Simon, Income, Wealth, and their Distri-
bution as Policy Tools in Fertility Control, p. 42, in R. G.
. Ridker, ed., Population and Development: The Search for Se-
lective Interventions, (Baltimore: John Hopkins University
Press, for Resources for the Future, 1976).

2

Ibid., p. 42.

31pid., p. 43.
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“The‘assumpfions'regérdiné.public policy in the model
are bésed on thg view that £he role of‘géﬁernment'must inclﬁde
measures,for‘glimihating éqyerﬁy'and increasing_;he welfare
of thé-uheducated;'the malﬁutritioned, thelill-housed, and the
unhealthy.l_ Public pdlicy may be designed so that basic needs
targeﬁs can be met. Moreover, it is held that ﬁhese sopid— .
économic factérs,vhich can be improved by government'actién,
affect demdgraphic variables.2 Most investigations of the
relationships betweén population and public policy have con-

centrated on the influence of demographic factors on the size

Benjamin Higgins, Welfare Economics and the Unified
Approach to Development Planning, pp. 91-114, in Antoni )
Kuklinski, ed., Social Issues in Regional Policy and Regional
Planning, (The Hague: Mouton, 1977). ) -

2A..O. Her ang others, Catastrophe or New Society?
A Latin American WﬁEld Model, work performed at the Fundacién
Bariloche, Buenos Ai e€s, Argentina. (Ottawa: International
Development Research%@entre, I1976) .° ' '
Julian L. Simon, Income, Wealth and their Distribution
as Policy Tools in Fertility Control, pp. 33-76. -
William P. Butz and Jean-Pierre Habicht, The Effects
of Nutrition and Health on Fertility: Hypotheses, Evidence,

~and Interventions, pp. 210-238, in R.G. Ridker, ed., Population

and Development: The Search for SelectiVe‘Interventions,(Bal-
timore: John Hopkins University Press, for Resources Ffor the
Future, 1976). 2 o

, Donald B. Holsinger and John D. Kasarda, Education
and Human Fertility: Sociological Perspectives, pp. 154-181,
in R. G. Ridker, ed., Population and Development: The Search
for Selective Interventions,(Baltimoref'John Hopkins Univer-

sity Press, for Resources for the Future, 1976).

Dennis N. deTray, Population Growth and Educational :
Policies: An Economic Perspective, pp. 182-209, in R. G. Ridker,
ed., Population and Development: The Search for Selective In-

terventions, (Baltimore: John Hopkins University Press, for
Resources for "the -Future, 1976). - :



.and disposition of the government b\._ldget,l rather than on

the effects of government allocations on demographic varia-

bles.

rThe‘Cobweb Mechanism

| It can'be demonstrated that the negative response of
birt-;hs to income‘can, in the context of the dualistic model spe- N
cifieqd, generate cyclieal fluctuations. 1In this section,
therefore, an attempt is made to specify the mechanlsm res-
pon51ble for these fluctuations The ‘analysis draws upon the
. presentation by Mordecai Ezekiel2 of the cobweb theorem ori-
ginated by Schultz, Tinbergen and Riceci. |

In the'modei, increases in' the demand for labour are

generated in the rich secter, while net additions to the sup-

ply of labour arise in the.poor sector. Each concept relates
. _ . <

" to a particular sector, representing, therefore, the demand
L=} +

and sugply functions derived from the reduced médel in a

diagram with AY; on the horizontal axis and AL on the vertical

-~

lA C. Kelley, Demographic Change and the Size of the

Government Sector, ILO Population.:and Employment Pr03ect
-Working Paper No 32, (Geneva: ILO, 1976).

F., T. Denton and Byron Spencer, Some Government Bud-
get Consequences of Population Change, Working Paper Ng 74-01,
McMaster University, Department-of Economics, 1974.

R. H. Cassen, Population Growth and Public ExPenditure
in Developing Countries, pp. 333-350.

2M. Ezekiel, "The Cobweb Theorem", Quarteriy Journal'
of Economics, 52, November 1937, pp. 255-280.
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;axis; the following procedure can be describgdl (it is

Ry

o assumed in this case, for expository ease, that |g| = &)

Figure 4

The Dual Economy Cobweb

: B B b . . - a
AL : Ls ‘ | | Ld
b ;.2 .
Y ’ .
b a .
ALs3,ALd3 L - - =
. | |
| t
| '
)
L i
o E | o a
2¥7 - A 8Y
i) Starting from any given level with zero growth,

introduce an initial small increase in income AY?.
s
The increase in labour supply fégponds with a lag
|
lIn the dual economy cobweb described here, supply is
negatively related to output, rather than demand negatively
reldated to price in the markét model generally known as "the
cobweb model". The direction of the dual economy cobweb is
“in a clockwise rather than an anticlockwise direction. As
indicated by the labelling of the axes, the relationships are
expressed in first differences. The slopes of the curves
represent, therefore, rates of change of labour demanded in
the rich sector and lagged labour supplied in the poor sector
~to output in the rich sector. :
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so that in period 2 ALsg is generated. The large

response of ALSE in period 2 is due to the fact

that with small increases in ¥e, government trans-

+

fers {(a constant proportion t of ¥®) have been
increased minimally. .

ii) With the increase in labour supply wage rate declines
and therefore the rate of profit rises. With the in-
creased rate of profit in the riéh sector, investment

will increase, culminating in .a greater increase in
a . . a . .
¥® in period 2 at &Yz and an increase in labour de-

\

manded of Ld%.

iii) The greater increase in ¥? will cause government

transfers to the pbor_sector to increase also.

iv) Net additions to labour supply in the poor sector

' b

3°

v) The smaller increase, or decline in the growth of the

will respond in period 3 by declining to ALs

labour supply, will encourage wage rate increases,
offset by declining profits and a reduced rate of

Ainvestment. The change in output will decline to

AY?, with a decrease in the change of labour demanded

a /"‘\
to Ldj3. )
The following diagrams demonstrate the divergent ang ‘

convergent cobwebs where |B| is greater tMan or less than §.

-
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Figure 5

The Explosive and Damped Dual Econemy Cobwebs

[8] > § explosive © 18] < & damped
b a

AL Ls Ld AL : L3®

Ls

AY? ~ ' ay®

The incorporatiéﬁ of the flexible aécelerator within
the dual economy cobweb permits an édditional Suﬁportive impe-
tus for movement from‘smali to large rates of increases in out-
put. Assuming that investment is positiwvely related to the
level of output and negatively related to capital stock such
that. net investment increases at low levels of output and
" declines at high levels of‘output when the negative effect of
increased capital stock outweighs$. the positive effect of fur;
ther_iné;eases in output, oscillations of the dual economy will
be facilitated. '

With the addition.of the accélerator mechaﬁism, it be-
comes possible to compare a'population response - accelerator

modei with the multiplier - accelerator model of Hansen and
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,Samue}soﬁ.l In the iétter model, government is takén‘fo be
exogenous and is given a constané*valﬁe. In a population
reéﬁoﬂge-—acceleratér mpdel government expehditﬁre assumes

an active role, fonsumptibn and the Keynesianlmultiplier being
left out of the picture so that the interactiOn_is‘betﬁeén
the factor labour and investment rather than consumption and

.investment. :

Population and Economic Cycles

The oscillatory time paths derived from the model afe.
in accord with the empirically founded Kuznets' cyc;les2 of:
fifteen to twenty five years.duration. The demographic in-
fluences on long swings have been based on observations:of
United States data. Xuznets finds that "net ad&?tions to to-
tal population fluctuate fnoﬁ one decade to the next describ-
ing over the perioﬁ since 1870 three long swings from peak
to-peak, or two complete and tﬁo'inpomplete-Swings from trough
to trough"',3 dsing data for five-year intervgls, swings of

twenty years average duration are indicated, with the relative

loiul A. samuelson, "Interactions Between the Multi-
plier Analysis and the Principle of Acceleration”, Review of
Economic Statisties, 21, May 1939, pp. 75-78.

2Moses Abramovitz, "The Nature and Significance of
Kuznets Cycles", Economic Development and Cultural Change, 9,
April 1961, pp. 225-248. :

Simon Kuznets, ."Long Swings in the Growth of Popula-
tion and Related Economic Variables', Proceedings of the Ameri-
can Philosophical Sociéty, 102, February 1958, pp. 25-52.

_ 3gimon Kuznetz, "Long Swings in the Growth of Popula-
fion and Related Economic Variables", p. 26.
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amplitudg of swings widening over time.,\Further,‘it is found
that these swings in population increases may be attributable
' oﬂly in part to vafiations in immigration, since long swings
are also found in flggghqtions of mérriage and birth rates -~
where both parents‘are'native born.

.The cogrespondence, with lags, between the swings in
poPula;ion growth and the waves in the changes of the annual
flow of’ goods to consumers leads Kuznets to suggest a two-way
causallty between population growth and economic activity. Net
additions to population may be expected to act upon re51dent1a1
housing and related commércial facilities and plblic utiiities.
Population nay}m1tugireaxmd uaperiods of high unempldymént.dr
employment. If lags are introdﬁced,'the long swings may be
e?plained." ; ' |

| Easterlin proposes an analytical model for formalizing
Kuznets' observations.l A P?sitive relationship betwedn fer-
tility and income is assumed. Cyc;es are generated as wages
and employment respond to excesses or shortages of lAbour
supply'brought about by earlier or deferred,marriagé énd house-
hddfmmaumL | | )

The Dentcnﬁand Spencer specxflcatlon of a macro

L

Richard A. Easterlin, "Economic-Demographic Inter=
- actions and Long Swings in Economic Growth'", American Econo-
mic Review, 56, December 1966, pp. 1063-1104.
' Rlchard A, Easterlln, Population, Labour Force. and
Long Swings in Economic Growth: The American Experience (New
York: Columbia University Press, 1968).
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s
'economic neo—classmcal single séitor model1 for testing East-
erlin ‘s analySis generates fluctuations of the duration of

7 Kondratieff (6 decades) cycles rather than Kuznets (15-25
years) cycles It appears, therefore, that the dual economy
model specmfied above may be more appropriate for a further

understanding of. Kuznets 'empirical observations. y

: The mechanism sPeCifiéd‘for the dual'economy model is

. also in keeping with supply theories of.the cycle as developed

-

. by Mitchell., In these theories labour costs, profit margins

) and income distribution are the chief factors through which

ﬁffluctuations operateaf Similarly in the model the levels of.
profits and wages -are factors contributing to the derivation
of economic fluctuations.

‘It should be observed, however, that the\oscillations
generatedfbygthe dual'economy model,” as sPecified here, are
.intergenerational saw-toothed movements for which periodicity.
-but not amplitude (as in a-model generating sine and cosine

] B ' Y M
curves), may.be determined.
- LR } i -

Relaxable Assumptions of the Model
- Y - .

Models may(not be realistically assessed in terms of

B lFrank T. Denton and Byron G. Spencer, Economic Demo-

graphic Interactions and Long Swings: Some Experimental Results,

Working Paper Ne 72-15, Department of Economics, McMaster Uni- "
versity, 1972.

2w, c. Mitchell, Business Cycles and their Causes,
(Berkeley: University of California Press, 1941).

f
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perfection or comprete eccuracy of representation. The most
thet can be hoped for is a relevant, if limited, portrayai of
.aﬂcertain vrew of reality.-;More than this would be replica-
tion rather than modelling. The model presented here is hope-
fully relevant, but certalnly llmlted

There are, nevertheless, degrees of relevance. Often,

the relaxation of certain assumptions enhances the extent of

assumptions are noted.
LR '

i) The causes of births are manifol

relevance. The following relexebl
Equation . (1) attempts
to reflect the response of blrths to government expenditure
on;we}fare measures. In this context, changes in governmenﬁ‘
ekéenditure represent more rhan a measure for the redistribu-
tion of.incomes ‘These changes are crOss-correlated with opi-
nions regardlng famlly pIannlng, nutritional requlrements,
basmc health "and. hyglene l;;els,‘fac1llt1es for community 1n—h
teractlon, tolerable levelg‘gj literacy, and so forth. They
are'Symbo}ic of.fundamentai socia; and‘political changes
which facilitate development ‘and reflect revolutions in atti-
tudes such that human resources are not merely a factor of
production but al the focus of production, .

it is possible to modify this assumption so that births
will reflect denographic influendes. The effect ofpgovernment
expenditure may then. be assessed in relation to the age struc-
ture of a population and the transition from a young to a nor-

' o

mal age structure where integral replacement occurs.

Assuming a normal age distribution with ¥ unitary net
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_reproductloh rate, vthe age distribution will no longer impel
p0pul4tion changes. The 'pure' effect of changes in income,
and hence government exoenditure, on births may be isolated
and the long run dynamic equilibrium assessed. The ‘pure’
“effect w1ll in part determine whether oscmllatlons explode,
- diminish towards the Rlcardlan statlonary state, or fluctuate-
. » | forever. ‘
ii) Deaths cannot always be'considered constant as the repre-
sentetioh in equatia¥ 3) implies. Eveﬂ where heaith measdres
*have dﬁbroved s50-as to redﬂCe mortality to a‘min um for : '
reéasons other than age, the variable birth rate W Ij\operate'
' through the age structure of the population,. causing changes
in deaths due to fluctuatlng crude death rates. S
111) The.model does not permit, in this bas;c form, internal
migratioh; \ihis may be introduced:in a'variety.ofHWays. ”The
simplest'is';erhéps the aeSdﬁotﬂon of a constant level of mi-
gration from the poor to the riqh sector, in ﬁhich case equa-'

tions 5') and 6') would be wr{tten’ALs = ¢'AF>

‘ //,/* ‘ . t t-1
— : b _ b Y : : = )
C\h/ﬂ - ALst eAPt 1 'IMt re ctively, where IM repreeents a :
’ _ )-‘constant amount of interse rdl migrants all of whom are

taken to be in the work force. Summing, the change in labour

+ ;Mt-endl

rd supply for both sectors ALs, = ¢ 'AB2 _ + AP ., as before.
| ‘ £ £-1 ;

t-1
With thé postulated fixity of technical coefficients
. in the rich sector, another treatment of internal migrants

may be as geographical migrants only who form a pool of

S~ ‘ !
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unempkgﬁbd}‘that remains analytically within the poor sector.
One can'suppose that the government may provide relief weiT
fare meaéqres or unproductive employment for this pool of ‘la-
'bour. Births in the poor sector may then be estimated as a
, .~ function of the weighted responses ‘of internal migrantSaand’
| non-migrants to government expenditure. The validity of this
approach will depend in part on whether the demﬁgraphic be-
haviour’of the pool of unemployed corresponds to that of tﬁe
-\\_f/poor Eector or quickly adjusts to that of the rich sector.
| A third alternative is the absorption of intersectoral
migrants in a tertiary sector. This approach is in accord
with the transitional sector elaboration of the dual model
pr0posed by Higgins. 2 )
_ If technlcal coefficients in the rlch sector are as-
) sumed_variablé (within a range) such that, with a given amount
'of capital;.iabodr may be increaéed,‘theﬁ'the labour-output
ratio or coefficient of labour demand becomes correspondingly
variable, allowing for interesting complications of the analy-
'sis. The movement of thé labour demand curve, swinging upward

to the left as the labour-output ratio increases, will affect

lThe formation of a pool of unemployed labour in ‘urban
areas has been developed by M. Todaro, "A Model of Labor Mi-
gration and Urban Unemployment in Less Developed Countries",
American Economic Review, 59, March 1969, pp. 138-148.

2Benjamin Higgins, The Employment Problem in Develop-
ment, pp. 241-290 in Eliezer B. Ayal, ed., Micro Aspects of
Development (New York: Praeger, 1970).
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the equilibrium levels and the monotonic short run 6r oscil-
latory long run time paths. Alternaﬁively, the labour demand
curve may be non-linear, curving upward to the left as the la-
bour-output ratio increases with an increase of output. Thi§
will again affect the time paths, Iﬁ the case of the negative-
‘ly,sloping 1ohg run labour supply curve, unique amplitudesl
. for cyclical fluctuations may result. Non-linear labour demand
curves with increasing or decreasing labour-output ratios im-

ply non-homogeneous production functions.

¢ Figure 6

Dual Economy Cobwebs With Variable
Labour/Outpﬁt Coefficients

Labouzg/Output Ratio Increases . Non-Linear Labour Demand Curwve
Ls a :
AL | Hd; AL | 1s® ra”

] a
2 \Ldl

Ard

AY? - ' AY?

o o o

lPaul A Samuelson explores the possibility of unique
amplitudes for the market cobweb with curvilinear supply
curves in Dynamic Process Analysis, pp. 352-387 in Howard S.
Ellis, ed., A Survey of Contemporary Economics, (Homewood,
Illinois: Irwin, 1948).
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The diagrx ' R Figure 6 show, in each‘case, one
of a possible infinity of oscillatory pathé. In the case
where the labour/output ratio swings upward to the left, at
AY? it is possible to employ ALd, rather than ALdl, theréby'
varyiné the'osciliatory pattern. In the casé where the labour-
output ratlo is non-linear, the oscillatory path, at first
 diver?ent, becomes regular. .
iv) No reliance is placed on the creation of an agricultural
surpius, as in other‘dﬂalistic models, for growth. The view-
.point accommodating this treatment is that the agricultural,
non-agricultural dichétomy need not be maintained. Efficient
mechanized agriculture may be considered part of the rich
sector. So that each sector can produce its own agricultural
and non-agricultural products; the poor sector producing just
enough for livelihood while the rich sectqr produces the re-
.quired surplus which‘may be invested .or taxed away. ¢

If the agricultural/non-agricultural dichotomy were
maintained, the model would necéssarily incorporate trade and
relative sectoral pfices. These assumptions may not, however,
facilitate the purpose of the model.
v) The postulated inverse relationship betweén the wage rate
and unemployment may be affected to the extent that trade un—:
ions in the rich sector pressure for wages that bear some re-

lation to productivity or to remuneration for comparable jobs

abroad. Firms in the rich sector wil'l attempt to maintain the
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'ﬁbstulated relationship, responding by adopting labour dis-
placing techniques. If output'is mgintained‘at the same
level, a reduction in the use of labour will cause a decline
in the labour-output-ratio -and the démand for labour curve of
the rich sectof will swing downwards to the rigﬂt. Oscil-
lations will be modified accordingly depending on‘whether
there are further successive declines or not in the labour-
output ratio, -

A possible shortcoming, allowing for alternative
treatment: is noted. The device whereby B? is constant, so
that changes in population may bé‘generated in fhe poor sec-
tor only, results in the exogeny of demographic behaviour in
the rich sector. However, this does not contravene the dual-
istic approach.

The view is taken that the model provides an aﬁproach_
toward a pertinent portrayal of some of the problems of rapid-
ly increasing.ﬁopulation and immizerizing érowth. ﬁécogni—'
tion of the intefactions betwéen population and growth provides
a not unrealistic representation of unemployment and its pos-"
sible fluctuations, and identifies certain édjustaﬁié coeffi-
cients for possible use in guiding an economy towards chosen

paths for development. . ' -

P
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Appenéix‘

Axiom.I In the poor §§ctor, expected- births during -
_period t, Bb*; are a linear function of
_gove:nment'éxpenditufe;

. b*‘.

T, . b, -
A') Ber = a4 yGE

éossible respénses.of births to government
exéenditure may be
i) positive, y > 0 S
ii) negative, y <0
iii) a iinear fﬁnction of ti%e, (YO + Ylf)
! such that Yg > 0r ¥y < 0.
etc. ‘

Axiom II Births are corrected from the precediﬁg period-x
in proportion to the difference between planned
births Bz* and actuai births in the preceding

: period Bi_l.

Axiom III Decisions are affécted by a margin of error

(reflecting ofhef unépepified_explanato;y

variables) with mathematical expectation equal

to zero, variance constant, and covariance null.

DU b b _ b, b .
L. ) B - Bg_q = 0(BL* - BL_p) 4 uyi 0 <<l
) Substituting 1') into 1'')
b b _ 1 - b
Bt Bt-l = $(a + YGEt) ¢Bt~l + U
LI I | b — - b
1''') By —.a¢ + YOGE, + (1-¢)BL_; + u.

v
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In the dynamic model of partial'adjustment specified
above, the coefficient of response of births in the poor sec-
tor to previous births in that sector (1 - ¢),‘represeﬂts the
strength of habit persistencg. While of no consequehge in the
long run{ this behavioural inflexibility or resistan ‘ o
chanée modifies the postulated relationship of births in the
poor sector to governmént expenditure in the poor éecﬁor, mak-

ing the short run response weaker or the reverse of the long

run response.

. b
From 1''') 9By - Y9
~ " 9GE
t 3
- éBi Yo
I 3GE = _1=Y¢[l-(l-¢)L] =y
i=0 t-i [1-(1-¢) L]
. agP ® BB:
If i) vy>0, and 1°> (§-¢) > O, then 3CE. >0, L 3GE > 0
‘ ' . - i=0 t-i
b
b o dB
ang 2B £
-and 3GE, 150 3GE,__,
r 58P - BBE
If ii) <0, and ¥ > (l1-¢) > 0, then TCE <0, L GE <0
- t i=0 t-i
b
b ® 9B
3B t
and <.).Z
3GE, im0 3¢y
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If iii')_ Y = Yo + Yltl EG_Et = ¢(YO+ 'Ylt)
aBt d/’/(YO + Ylt)
9GE_ . [1-(1-¢)LJ.

= bvg[1-(1-) LT + ¢y 11~ (1-@)m1h ¢

2412,

= Yo + ¢y [1+(1-0)T + (1-¢) ...t

, = v, * ¢Yl[t+(1—¢)(§—1)+(1-¢Fﬁr2%h--l

= vg ¥ ¢Yl[S£0(l“¢)s (t-s) )

= yo + 0y, [E T (1-¢)°- £ (1-4)5s]
0 1 s=0 s=0

t -2 s
=y, + ¢y, [ - I (1-9)7s]
0 1'% s=0 .
Bl (R SN A E ] il:%l )
{1-¢)

=Y0+Ylt—Yl B

where, the value t* of t at which the short run derivative

vanishes is: r'¥g and, the wvalue t** of t at which the long
—y + (1-9) y
"run derivative vanishes is: 0 Yy ) =—.Jl.+ 1-¢d
. Y1 Yp o ¢

that is, t* and t** are the wvalues of t in the short and in

the long run respectively at which the response of births in
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the poor sector to government expenditure in‘that sector
shifts from a positive to a negative sign. h\

The intractability arising from the superimposition
of the lag structure of 1''') on that of the intergenerational
gap specified in the model beldw may be avoided by the use of

the simplified specification of the deterministic form:

4

Hence,
1) 8P =t b, ' _ - .

= q~ + YGE’; where y = y(t), v » 0 for tO and vy <0 ﬂx:tz
2) B =35 +38° '

3) AP = B - (D + NM)

4)  aPP® = Ap - AP

5) Lsi = A% + ALsi

5') alsp = e'aPp_j5 €'> 0
6) LSE = 2P + ALsg

6') ALSE = eAP?_l; e >0
7)  Ls = Ls® + LsP

8) c?=1v%-5s%-cr?

9y &% =12
10y I = wp
a
11) p% = pu(l/w}
_ a a
12) Y = 81K + BzLd

137 pa®= s1y2

lEquation 13 is a marginal productivity equation.



*19) GR™ = t"Y
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14)1 ¥ = (13
b b _
15) YD, = Bjld” + §,T

16) 1d® = 14 - 142

17) w = gl[1/(Ls ~ Ld%)]

18) GEP = 1'GR

a a

20) Ld = Ls

From 12)
21) 1a? = 1 (¥* - 8K
- By .
Substituting 11) into 10) ' ) K\\\
22) 1% = wugl/w)

and substituting 17) into 22)
23) 12 = ﬁu[l/—~——9———g 1= wul(Ls - 1d%) /a]
. - (Ls - L4A)

Substituting 23) into 14)

24) K2 = xmu[{Ls - Lda)/c]

and substituting 24) into 21)

B B
25) 1d® = .+ v® - L Ens 4+ L ew B o1a®
_ By 82 g 82 a

Equation 14 implies a steady state equilibrium where
increments and decrements to capital_are assumed equal. An
alternitive specification could be K% = K {Ki41~1Ig) where

= —>—. This is derived as follows. Ig=K,, ,-Kt+{K{ where I
is g%ogs investment, Kiij-K¢ is the change In capital and ZKg
is depfeciation on capital. Hence Ig = Kt+l-Kt(l-;), so that -
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27)

28)

29)

30)

FLA R S R o S0l i g M B4
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Now substituting 20) into 25)

ByKmU Byikmu
rag® = L@ 2P g TN pg®
82 820 ) 620
' and
BikTn
rd = —L (2 y® 4 1a® (= - 1)}
Bykmu © By o0
520
Using 13)
. B.kKTH |
Ld = ‘—3——1——-{~—l v & sry? (= - 1)}
lKﬁu 82 620
820
' B,0
= y2 {3 Gﬂ +8'(1 - g 5 )}
1k 1T
Let
BAO
ag - ' 2
- GI l = -
Hence
Ld = &Y
Now substituting 2) into 3)
AP = B2 + B - (D + W)
and substituting 19) into 18)
GED = t'7''Y®
Let t't'* =1, and 1 > v > 0, so that
GEP = 1y? ‘

Now substituting 1) into 29)



31)

32)

33)

34)

' 35)

Ls, = ' + gAP

T U, kT e T

AP = B2 + o 4 yGEb - (D + NM)

~From 5), 5'), 6), 6') and 7)

Lst = A" + A7 + g APt~; + sAPt_l

Assuming a constant increase of Pz, we have then:

a2 + 2P+ e'a ﬁi—l = a' so that
b
t-1

t

and substituting 4) into 32)
— 1 - =a
Lsy = a' + eldPy_y = 8P¢_y)

Sa

ot _
= o' + gAP gAPL 4

substituting 31) into 33)
| 1 b

t-1
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!
— 1 =a - ~ A =d
Ls, = a' + E[Bt_l +a” + yGEL 4 (D__4* NMt_11) e AP
o 1 a4 =a _ = _ b
= a F eo AP 1+ €By 4 gDy 1 eNM, .+ eYGE, _
1 =a =a = —
. 1 - - -_— =
~Let o +_Ea eAPt_l+ SBt—l eDt_l aNMt_l o, then
Ls, = & + eYGEb
t t-1
and using 30)
_ a
Lst = o + EYTYt_l
Let eyt = B ' - .
_ a
Lst-— o + BYt_l

is determined by government policy and may be varied by

taxation and subsidy measures.

-

t-

1

1



Y is behavioﬁral and v{iiis over-time?but is difficult
to influence. Family planning policies in developing
-;ountries have been directed-towardslﬁafying‘y.‘ But it
is considered that the effects of these éolicies are
elusive and difficult to measure. rMofebver, the view is
taken that the availability of birfh‘éontrol measures
will not necessarily'resﬁlt-;q family limitation. : {‘

£ is the proportion of a birth cohogﬁfin the poor sector

which will cdme on th@ labour market. It reflects labour

force participation, school-leaving ages, etc.
' J

Now using equations 20), 28) and 35)} the model may be

reduced to a-first-order difference equation in Y,

»

-

.

36) o+ BYS = 6Y2 ;o> 0, B 2 0, §>0

where o represents a constant amount of labour supplied
g is the extent to which the supply of labour will .
vary with income} i.e. the coefficient of labour
[ )
supply, and
§ is the proportion by which labour demand varies

" with income, i.e., the coefficient of labour

demand or the-labour/output ratio.

2 _ B ya _ o
37) Yo, g Y 5

Considering the case where B > 0 and the converse where

- B < 01
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Equilibrium Level of v?

Wwhere g > 0

s

: °
38‘) ?a.= _.6_=

7= ?%#lr6>6

/ .

The equilibrium level of Y% is equal to the cdnstant

&
58

ol

level of labour supplied, a, divided by the difference be-
tween the coefficients of iabour demand and ¢supply, &-B. The

additional Eonstraint that § > B8 is necessary if ¥ is to be

1

positive. 1

With ¢ > 0, the case where %t= 1, i.e., B = §, will
also be applicable where Y2 is increasing over time.

Where B < 0,

a , _
38) ¥ = 5 ; (L - £) > 2 when |8] > 6
1-8 ' '
5 2> (1 -8 >3 when 8] < ¢
(1—%_=Ahen 18| =.8
Deviations of Time Path v

. a _ /Bt
i 39) Yo = A(G) ‘
) ' summing the components signifying the equilibrium level

of ¥Y? and the deviations of the ﬁime path gives—-

; . s e
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General Solution ' :

' Where B > 0,
40") Yi

40" v3=a+ (Dt B-

Yiigg*ﬁ\< 0

t

a -
10) vi=adhts o, (1~ £ > 2 when |g] >
| . 1-8 6 -
S 2> (1 -8 > 1 when |g] <
(1 - % =2 when [B] = s
' - — va _ _Q '
When ﬁ =0, A= Y5 B from 40')
_ ya :
= YQ o from 40'"'")
=v2 - 5 from 40)
0~ 7B
S

and the definite version is--

1 ¥ = (v - 2 DT+ e, Ex, 58

55
: . a _ .,a o ) B _
. 41y v =vg + (B g0, E=1
o o
4 ¥ =g - bt 2 s <o
s (l"g)

=1

P, - Time Path of Y 7
| | | When g8 > 0, the time path qf_Ya will be non-oscillatorf
or mondtonic,ubut will be dampéd if @ < §, .or explosive
if B 2 §.

When 8 < 0, the time path of Y2 will be oscillatory,
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dampening if |8| < &, exploding if |g8| > § or regular if
8] =s¢.

L]

Substituting 41'), 41'') and 41) intpo 28) gives:

Equilibrium Path of L,

= a _ _a y Byt L o, B .
429Lt 6{(Y0 G_Bl(s) + }: B‘> 0, 5 # 1, § > 8B

S—-R 1
i _ a. o . B _
42'Y L, = GEYO + (E)t] ; B8 > 0, 5 1
- a
= YO + at v

42) L= {3 + 29 (-1F + 55 8 <0, |B] =6

The time path of L will vary from that of Y® by the
~ factor §.
- Substituting 3)'i?to 4) , ' _—
43) AP® = B - (D + BM) - aP®

Using 2) and 1)

44) #PP = ot + yeEP +B% - F + WM - AT

Substituting 30) into 44)

apP = ol + yty? + B2 - (D + W) - N

1

Let ot + B® - (D + NM) - APT = dz, then

45) APP = o? + y1Y®
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Substituting 41'), 41'"') and 41) into 45) gives:

t

Equilibrium Path of Pb

. b . 2 Tipd O B, t
46') APt—a +YT{(Y0 3"'—3)(3-)

o 3, 8
+'8:‘£‘3'}:B>0!67£1r6>8

46" 4P = o + y1ivd + (Pel; 8> 0,8 =1

il

Il

t

o R

32 + YTYS + vT

46) APP = o% + Yr{(Yg - 5—%‘-) -1t + ﬁ}: B <0, |B] =3¢

b

) The time path of AP” will vary from that of y2 by the

factor yt. The peaks and troughs will be reversed in

the case of 46) where v < 0.°
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) Figure 7
" Time Paths* of Income in the Rich Sector and Changés‘

of Population in the Poor Sector, When B < 0

|8]>8 explo%ive :

) L a
3 ¥ D Y
—
Y1 — t
¥3
L l 2 3
|8| <6 dampened
a Ls a
Y Ld Y
¥a -
Y. e t
1
1 2 3
|8|=8 regular
N b
¥ Ls L Y ap
D
Io,a <
€ t
Y1,3 >
L 1 2 3 1 2 3

The axes are reversed when compared with those in thé section--
The Cobweb Mechanism, to allow for t on the horizontal.

e



CHAPTER V

JAMAICA AS A CASE STUDY

It is the purpose of this chapter; to test the dualistic
model.with‘endogenous population, presented.in Chapter IV,
using Jamaica as a Ease study. In the Jamaican milieu, des-
pite econoﬁic growth, economic development has been retarded.
Exﬁreme poverty for many and evident wealth for a few are mani-
fest indicators of economic distortions. The'estimation of
the behavioural egquations of the model, using Jamaican data,
will determine the relevanée of the model for an understand-
_ing of the Jamaican example of growth unaccomﬁanied by dgvelog—
ment.

The first section of the chapter-—the Economy. of Ja—
maica—-attemgps, firstly, to provide an overv1ew of the im-
baiances in well-being arising from unemploymeént and. income
concentratidﬁ. The-efforts of the government to alleviate dis-
parities in welfare are discussed. The section, secondly,
portrays succinctly the presegé?\of duallstlc features in
demographic and demand behaviour, technology and institutions
which accompany the disparity in well-being. Policies of the
government which perpetrate dualism aré outlingg: A brief

dlSCUSSlon of strategies which have been employed, unsuccess—

fully, for promotlng development is also included. The review

148
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adoPté an historical perspective of the confemporary situation. |
The presentétion of a survey of‘tﬁe p0pulatioq‘9£_Jamaicé and
the vital statistiés pertaining to births, deaths, and net
migration, with a view to demonstrating the existence of long
swings in the population is the purpose of the aecond section--
the Demography of Jamaica. These £wo sections, which review
the Economy and the Demography of Jamaica, éfford a conspectus
in terms of a general survey of the aspects of the economy per-
taining to the model, and the tabulation of the data base re-
levant to the empirical observations. ;The third section-—
Testing the Model--discusses the limitations of the da;a baée,
describes necessary adjustments to the data, and presents the
results of estiﬁation. The fourth section provides an inter-
pretation of the model. It deals, firstly, with births as a
function of government expenditure, and, secondlf, with the
complete system and its indicated time paths: The final

-

section is a discussion of t?e modé} in the context of the open

. &
Jamaican economy.

The Economy of Jamaica

High levels of ﬁnemployment and concentration of 'in-
come afézz%;the-extent of maldistribution in Jamaica.

Of a total mean popula;ion of 2,072,400 in 1976, only
679,100 were employed in October of that year giving a depen—

dency load of 3.1 for every employed person and, with a labour

17
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force of 43 percent of total population, an unemployment

Hrate of 24.2 percent. Job availability has not kept pace

\
with the growth of the labour force. Over four years, from

1972 to 1976,1

the number of persons employed increased by
11.1 percent while the number of unemployed increased by'89.2
percent. Comparing>1976 with 1960, the'corresponding increases
were approximatelg 20.3 percent for employment and 132.6 per-‘.
cent for unemployment (See Table IIT).

The sectoral distrlbutlon of employment shows a de-
clining but still significant role for agriculture.2 Over the
period 1960 to 1976, the relative importance of employment in
agriculture declined from 41.1 percent of total employment to
35.5 percent. Employment in the sectors mining, manufacture,
transport commerce and services (including public adminis-
tration) showed small compensating increases (See Table IV).
The proportion of labour employed ig agriculture in 1976, 35.5
percent may be compared with 14.4° percent in other serv1ces,

15.4 percent in public administration, 11.8 percent in com-

merce, 11 percent in manufacture,

> 5.6 percent in construction

and only 1.2 percent in mining.

lAveraging the April and October data.

2It wouild be 1nstruct1ve to have data on employment by
sugar estates vis-a-vis persons involved 'in peasant agricul-
ture. It is noted that average employment on the sugar estates
in 1957 was 41,000. 1In 1964 this had fallen to 25,000.
Norman Girvan [et' al.] New World Group, Unemployment in Jamaica,
Pp- 269-278, in Norman Girvan and Owen Jefferson, eds., Readings
in the Political Economy of the Caribbean (Kingston: Ebony
Printers, 1971}). .
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Table IXI -~ Number of persons employed and unemployed in
Jamaica. . (Average of April and October Surveys
for 1960, 1969, 1972, 1976) .

<

Year - o Employed ' Unemployed
1960 570,000 85,000
1969 617,200 : 75,000
1972 : 617,600 104,500
1976 685,850 , 197,750

Sources: World Bank Report, 1976. .
Economic and Social Survey, Jamaica, 1976.

Table IV - Employment by industrial sector in Jamaica.
(Percentages, using averages of April and October
surveys) .

Sectors 1960 1969 1972 1976

Agriculture 41.1 38.1 33.2 35.5
Mining and Quarrying ' .5 .8 1.1 1.2,
Manufacture g.1 11.2 12.9 11.0
Construction 7.7 6.9 6.4 5.6
Transport, Utilities, Communication 338 3.6 4,2 4.6
Commerce ) 10.8 11i.2 13.3 11.8
Services & Miscellaneous 28.5 28.1 28.8 30.3
Public¢ Administration 15.4
Other Services 14.4
Industry not specified A5

[}

Total _ 100 100 100

=
. O
*Ck\

\

’
Sources: World Bank Report, 1976
Economic and Social Survey, Jamaica, 1976.
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It is of interest to compére employed labour by
industry group with percentage contribution of industrial .
" sectors to gross domestic pfoduct in 1976. The contribution
of agriculture was 8.2 percent, miscellaneous services, house-
holds and private institutions 7.8 percent, producers of go-
vernment services-13.8 percent, manufacture 19.5 percent,
construcﬁion 9.3 percent and mining 8.7 percent. Distrdbu-

tive trade, financial institutiong and real estate cdmbined
lcontributed 27.7 percent (See Tablé V). Hence agriculture
and other serviées emplo&ed alﬁost 50 percent of the labour
force but contributed only 14 percent'to GDP--a ratio of 3.6.
‘The ratio is only somewhat improved if the entire service
sector is accounted for, emploYment of 65.8 percent and con-
tribution of 26.5 percent allowing a ratio of 2.48; The
corresponding ragio for mining was 0.14 and for maﬁhfacture
and construction 0.6.

On the basis of a comprehensive household expenditure
survey taken in 1963-64 and the income data reported in the
1968 employment survey, the pattern of distribution of income
has been reconstructed (See Table VI), showing some 78 percent
of the labour forcé‘éarning a weekly income of $10 or less.
Bpproximately 92 pe%cent earn.$20 or less. Only 0.2 percent
earn over $100 weekly. The?Gini coefficient in 1974 was

estimated at .67, worsening from .53 in 1968 (See Table VII).

While the distribution of income in 1968 was far from equal,
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-

)

¢
by 1974 inequality had attained a level comparable with the

highest estimates for other countries (See Table I in intro-

-

duction) .

Table V - Contribution of industrial sectors to gross domes-
‘ tic product in Jamaica - (Percentage)

*

Sectors . 1969 1972 1976
- Agriculture \\ B.9 7.3 8.2
Mining and Quarrying : 14.3 . B.4 8.7
Manufacture ) 14.0 16.6 19.5
Construction 12.1 12.7 9.3
Transport, Utilities, Communication 8.8 7.6 8.3
Commerce ’ 20.7 32.2 27.7
Services & Miscellaneous 21.2 15.2 18.3
Producers of Government Services 9.4 13.8
Miscellaneous Services 6.5 5.8
Households & Private Non-Profit .
Institutions 1.9 2.0
Less Imputed Service Charges 2.6 3.3
Totals ) A . 100 100 100

Souree: Economic and Social Survey, Jamaica, 1976.

L TR NI NIT e A

The disparity in income has in ameasure been offset by-

the social welfare expenditure of the government. Since 1865,

after considerable néglect resulting in widespread illiteracy
and rampant epidemics, the government increased its lnterest
in education and health, supplementing that provided by the

grace of the missionaries or at the whim-of the planéer. Ex-
penditure in these two areas iricreased from $56.6 thou or 8.1
pe?gpﬁi of expenditure bf the central govérnment authority in

\ | S

—
\
I
/.
/

o



1870 to $740.6 thou. or 18.2 percent of the total by 1930.%

In 1950 central and local government expenditure on education
and research, public health and sanitation, and special wel-

fare services including housing was $5.66 mn. or 42.2 percent

o

of total expenditure. This increased to $79.195 mn. or 47.8

percent, in 1970, allowing for an annual average of $18.111 mn.

between, 1950 and 1970.°2

Looking specifically at the area of education over the
fiscal years 1952/53 to 1968/69, public expenditure increased

from $3.4 mn. or 11.9 percent of total government expenditure

’

to $29.9 mn. or l@}Snpercent.3

The levels ofqexPenditure above indicate increases in per

capita welfare expenditures bf government from approximately

"-“'EB . ..
11 cents in 1870.F9*74 QQQESLhﬁ 1930, again to $4 in 1950

and $42.4 in 1970.

2

?’J Poverty and unemployment are not recent phenomena.

N

Poverty always existed. Full employment occurred only during

slavery. The searchfor ameans of livelihood caused heavy

Irn 1861 only 13 percent of the population were able
to read and write. Health measures were a farce, and the po-
pulation was subject to virulent diseases in addition to tu-
berculosis, yaws, leprosy, cholera, smallpox, yellow fever and
malaria. Gisela Eisner, Jamaica 1830-1930; A Study in Economic
Growth, (Manchester: University of Manchester Press, 1961) ,ch.15.

2Government of Jamaica, National Accounts: Income and
Expenditure, 1950-1960, Department of Statistics, Jamaica.
Economic Survey of Jamaica, Jamaica, 1961-1970.

3owen Jefferson, The Pogt-War Economic Developﬁent of
Jamaica, (Jamaica: Institute of Social and Economic Research,
University of the West Indies, 1972), p. 267.
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Table VI - Pattern of Income Distribution in Jamaica - 1975

Percent of

Weekly Assumed Perceng Income
Income J$ Mean of L.F. . Covered
Unemployed 2 20.2 4.4
Employed .
0-10 ‘ 8 57.8 42.7
10-20 15 © 13.5 19.4
20-30 . 25 ' 4.5 10.5
30-40 35 2.1 7.0
40-50 - 45 1.2 5.3 ¢
50~-100 . 75 0.7 5.2
“100 + 360 0.2 5.6
Total ‘ 100 100
Source: World Bank Report, 1976. (ﬂ\\

. - A | %
Table VII - fomd Distribution and Gini coefficients in
Jamaica for selected years ‘ :

{ :
Percentage ) Ccummulative Income Shares Percentage
of HouseholdsT ) 1958 1968 1972 _ 1974
0-60 4 19.0 25.0 20.0 16.0
0-80 38.5 . 47.2 T 39.3 32.0
0-%0 - 56.5 : 63.3 57.0 48 .3
0-95 . 69.8 75.0 65.0 * 60.0
0-100 100 100 100 ' 100
Gini Coefficient . .61 .53 60 - .67

Sources: Primary - The Labour Force, 1974
Department of Statistics, Jamaica

Data for 1958 from E. Ahiram,

"Tncome Distribution in Jamaica, 1958,"
Social and Economic Studies, 13,
%ﬁptember 1964, pp. 333-369

Secondary - World Bank Report, 1976.
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Outflows=of‘migrants over the past century to Cuba, Central

America, the United States, the United Kingdom and, more -re-
cently, Canada. The governments of Jamaica appear to have

relied more on this safety valve, rather than on- socmal ser-

vices, for attaining & modicum of well~be1ng.

bualism in Jamaica may be considered.behavioural,ftech—

-'-nologlcal institutional and therefore complete.,

Drfferentlal demographlc behaV1our may be obsexrved in
fertility rates by parish for the years 1970 to 1974. ‘The
rate for Kingston and St. - Andrew, the parlsh with the largest
urban pepulation (some 26 percent of the total populatlon) was
con51stently below the overall rate,.and in the years 1972 to

1974 below all other parlsh rates (See Table VIII)

Roberts dlstlngnlshes between urban-centered parishes
and rural parishes and finds that in 1943, the earllest date
for which data for completed fertility is avallable, the nrban—
centered parishes showed a mean number of children of 5.34 per
mother aged 45-54 compared with;6.25 children per mother in
the other parishes. Over.the period 1943 to 1960, the urban-

ntered parlshes experlenced a3 reduction of 14 percent com-

pared with 10 percent in the other parishes. In the capital,

Kingston, a decline of 16 percent was observed . (See Table IX).

lG W. Roberts, "The Present Fertility Position 1n7
Jamaica", pp. 259-275 in E. Szabady, ed., World View of
Population Problems, (Budapest Akadémiai Kiado, 1968)
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Table VIII - Estimated fertillty rates by parish in Jamaica,

1970 1974
Parish ) 1970 1971 451972 - 1973 1974
1. Klngston & St. Andrew : 180 lBBH' 178 4161 161
2. St. Thomas 203 - 183 % .206 . (218 206
'3, Portland . 185 210 203 192 177
4, St. Mary o 188. 195 199 . 184 197
5. St. Ann- o ' 185 - 195 - 188 183 170 .
6. Trelawny . ' 199 <219 211 204 -187
7. St. James . . 184 190 198 185 198
8. Hanever L 215 . 197 207 180 176. ~
9. Westmoreland ‘ . 189 177 181 166 174
10, St. Elizabeth 196 . 202 - 202 130 180
11.-Manchester . 224 220 230 216 211
12. Clarendon 179 180 188 183 176
13. St. Catherine ‘ 195 215 224 219 236
Overall 189 195 196 "182 182
‘ n
* per 1000 women aged 15-44 years. ‘ : N

Sources: Primary - Ministry of Health and Env1ronmentalaggntrol
Secondary - World Bank Report, 1976.

Table IX ~ Children per mother (aged 45-54) in Jamalca for 1943

and 1960)
- : p SN .
Parish : 1943 1960 . % -decrease
Jamaica |, 5.73 ¥ 4,94, - 13.4
Easte arishes : _ '
Kingster{ - *3.89 3.26 16.2
E;}Aﬂdrew 4,58 3.78 17.5
St. Thomas 5.26 : 4.66 .+ . 11.4
Portland ‘ .  5.69.. . 4.94 13,27 .
St. Mary ™. _ 5.93" L 4,97 16.2
Clarendon 7 . 6.%3 ) . 5.43 . ‘ 2.9
St. Catherine 5..78 5.086 12.5.
Western Parlshes -
St. Ann e ' B 6 .88 , 5.91 ; 14.1
Trelawny 6.28 5.83 a 7.2
St. James - 5.78 5.22 7 9.7
. Hanover- | : 6.45 5.72; ©11.3
" Westmoreland S 6.32 . 5.57 1l.9
St. Elizabeth o 6.10 < 5.92° 2.9
-Manchestei\ 5.98 5.28 11.7

—

‘Urban-centered parishes are the eastern parishes of Kingston, St.
Andre¥%, St. Thomas, Portland, St. Mary, 'Clarendon and St. Catherine.

"Sou:ce. G. W. Roberts, "The Present Fertility Position in Jamai-
' ca", p. 262. * )
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Dualism in demand is'evideht first in the differing
f/ﬂ consumpt}on gods of the income groupsi The rich enjoy one
baeket of goods which is comprised largelf of iﬁports and
_importfsﬁbstitutes. The poor subsist on another smaller basket
of goods}'seme of which they preduce\themselves and some of ?
which, eveanaerc staples-such as wheat fleur, must be imported.
%eiien;e on” imported consumer ‘items by both rich and
poor resulted in.continued‘negative balances on current account.
Foed»and hon—dﬁrables représenr seme i? ﬁepcent of totai,im4
5 ports.and durable consumer goode another 5'percent.‘ Raw-ma—
terials (ether'than'fuel) repreEent over 30 percent'ef to?al
impdrteu In the 19505 and 1960s, ﬁnfavourable balances were
moreithan adequately covereﬁ by capitél‘inflows. 'Fundamental
disequilibrium'in the balance of payments was not a.problem

until the 19705 when political and ecoe?mic uncertainty.

caused negative net private capital movements which, with a

r——
-

decline in net official inflows and government guaranteed
Lég;;, résulted in a negative balance of $-240.5 mn for total

current and capital transactions in 1976. With gross foreign

exchahge reserves of $64.2 mn ang forelgn liabilities of

$248.0 mn, the net foreign exchange reser position in 1976

1

was $-183.8 mn. This occurred'despite recent controls of

. . x ¢
iggorts: of the use of foreign currency and of the growth in

] 13
< .

leross foreign exchange reserves include holdings of
SDRs, the reserve position in IMF, reserves of the Bank of
Jamaica, Central Government, other official institutions - and
commercial banks. PForeign liabilities represent those of the.
Bank of Jamaica" and commercial banks.
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k\\ factor prices along ‘with measures for stimulating exports.
' The highly skewed income distribution makes savings
by the poor impossible. They sub51st from day .to day, any
excess belng shared with more deprlved relatives.
- A Technologlcal duallsm is self- ev1dent in Jamaica.
"The peasantry with abundant labour but little land eke out

a living on the infertile mountainous interior to which-es-

‘@ape from the oppression of the plantation, despite emanci-

pation;“had~long forced them.' NortoNgand Cumper find a very
] high.coincidence of peasant type agriculture "in the less

favourable areas such as the lower and less precipitous of

the hill slopes and in the river valleys"l In the early

- seventies, //percent o6f all farms were under 5 acres in

LY

size, occugzang only 12 percent of total farm acreage. 2 The
fragmentation of holdings has been reported on by Eyre.

There are . . populous centres~wh1ch are entlrely
rural., These are assoc1ated with .zones of small scale
farming on the periphery of the cane zone. The impor-
tant fact about these cemtres is that while their "sub-
sistence" area has decreased or remained static, the
population has in many cases more than doubled . . .
Some of these peripheral centres have so increased in

‘ lA. V. Norton and G. E. Cumper, "'Peasant', 'Planta-
tion' and ‘Urban' Communities in Rural Jamaica: A Test of the
Validity of the Classification,” Social and Economic Studies,
15, December 1966, p. 342,

George L..Beckford, Persistent Poverty: Underdevelop-
ment rg;Plantatlon Economies of the Third World (New York:
., Oxford University Press, 1972), p. 73. :

-

&
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populatlon that there is not the slightest p0551b1—
llty that without massive depopulation they can ever
again be considered basically villages of subsistence
farmers. . . .It is gquite clear that the nature of
the erstwhile "subsistence" districts has changed i
rapidly as they become increasingly hemmed in by ex- .
pandinq capitalized large-scale monoculture.

Increasing population and shortage_of land force labour to

‘accept reduced wages for seasonal plantation work or accelerate

the flow towards the urban areas where in the service sector
'cdpital' is a showballrcart, a tray for vending wares on the

pavement, -or a machete in the government's crash employment

endeavour ) ' . '

The plantations with less than 1 percent of all farms
but.dG percent of total farm_‘acreage2 occugy the fertile allu-
vial olains and deltes. Labour is available at low wages.
Grouped with the plantatlons are the multlnatlonal branch com-
panies with access to technology from the developed countrles -
and therefore'heavily capitalized and labour displacing. The
bauxite comﬁanies accounted for the rapid growth of capital
during the late 1950s and early 1960s. In addition, techniques
rescorted to by these companiee-are imported rather than deve-

loped locally to be appropriate to indigenous factor'pnxxmtﬁxs.

lalan Eyre, Land and Population in the Sugar Belt of
Jamaica (University of the West Indies, Department of Geo—
graphy, N.D. [ca. 1966], mimeo), p. 8, cited in George L. 4
Beckford, Persistent Poverty, p. 25.

2'George L. Beckford, Persistent Poverty, p. 23.



‘;::. ) : 161

Edwards repdrts that the "volume of research effort
directed . . . totim prcblems of sugar cane and bananas was
substantially greater than the average for all otherwproducts."l
In a case étudy of 26 firms in the food processing industry
in Jama#ca,'Girling shows the disparities between lééally-
ownéd and foreign-owned firms. ?he capital intensity oﬁ
locally owned firms was found to bé lower than that of foreign-
owned firms, the former group ténding to use more sécond hand
egquipment. Subsidiaries og multinational cérporations used
plants in the home country as a guide for selection of machi-
-nery. Moreover, rginvestment of profits'was significaﬁtly.
positiveiy correlated with percentage of local ownership, while.
the proportion of materials'imported was negatively related
to local ownership. Girling also found the locatien of re-
search facilities to be poéitiﬁely related to local ownership
and the incidence of indigenous research increasing with the
percéntage of local ownership. Some 79 percent of locally
owned firms had developed at least one préduct p¥incipally
usiﬁg indigenous agricultufal products, compared with 10 ﬁer—
cent of foreigﬁ owned firms. In most cases, however, profita-

biiity rather than nutritional requirements determined pro-

duction--the case of frozen féod production despite the

.,lD. T Edwaras,'"hn Economic View of Agrigultural
Research in Jamqica," Social and Economic.Studies, 10, Sep-
tember 1961, p. 333. o g E . .
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"limitation of electricity and refrigerator ownership to
“higher income groups was cited.l
. Institutional dualism may be found in legal regula-~

tions and socially acceptéd arrangements which affect such

areas as the distribution of incame,the pattern of land qwner-

<«
’

ship and the availability of credit. The tax strubture pex-
" Mits the diStfibution of incqme'deéhribed earlier. The dis-
tribution;of land, a legacy of the paét, has only recently
begﬂ margiﬁally.affeéted Sy increased property taxes and po-
licies for deploying idle estate acres. The 'openness' of
the commercial banking system facilitated only manufacturinq
. companies and éugar estates able to meet strinéent financial
requirements.2 With réspect to credit availability fof peas-
ant agriculture, it was found that “for the observed period
1961 to 1968;‘"Deépﬁfe the greater contribution made by
ggriculture other than sugar cane to GDP, commercial banks
" - have accommodated sugar agrieulture to a greater extént than

all other agricultural products".3 Other agriculture included

lR. K. Girling, "Technology and Dependent Development
in Jamaica: A Case Study," Social and Economic Studies, 26
June 1977, pp. 169-189.

2C. Y. Thomas, Monetary and Financial Arrangemeﬂts in
a Dependent Monetary Economy (Mona, Jamaica: Institute of
Social and BEconomic Research, University of the West Indies,
1965). ' .

3B. C. H. Gayle, The Financing of Sugar by Commercial
Banks in Jamaica (University of the West Indies, Department
of Economics, 1968, Mimeographed Report}), p. 8.
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bananas, citrus, dairy and cattle rearing, pigs and- poultry,
mixed farming and other small crops.

Perpetuatiﬂg the institutional dichotomy, the state
adopts dualistic policies. On one hand, a 'climate' is. main-
tained which ensurés the happiness of the foreign investor in
Jamaica. Hé is allowed tax holidays, capital-intensive prb—
cesses which employ a minimum of labour, and a heavy repa-=
‘triation of profits, some of which are disguised as intra-
compény transfers. On.the other hand,hfhe voting masses of
Jamaica mﬁst consider themselves‘accommodated. So more schools
are built, hosﬁital opened, televisions placed in community
centres, 'Christmas workn_and ‘ditch digginé' jobs created
by 'grash' employment programmes, and minimum wage laws passed
for low productivity jobs in thé'servicé sector even if the
outcome is reduced'demand\?br such ‘labour. Welfare programmes
cannot be aQEquately financed hy fevenue'fromltaxed profits,
and hence the government must resort to financing from expen-
sive 'soft' loans and tied aid. Public policy by facilitat-
ing-production for exchéngé raﬁher than need also condones
duality ih.consqmption; | | "

Within the context of the dualistic framework as per-
ceived by Lewis,<Féi, Ranis and Paauw, a number of policies
for't:ans%tiég into development have been suggested. For an

"open dualistic economy "characterized by coexistence of agri-

cultural and industrial sectors decmestically and by a
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. dominance of foreign trade (primary prdduct exports) exter-

nally"1

, policies of import substitution or export promotion
and export substitution are advocated. The first strategy
emphasizes the development of domestic manufacturing indus-

try; the second relies on continued export of primary prod-

ucts. Both strategies require some intervention through im-

port substitution-policiesfor government controls. -

Jamaica has tried both strategies--with limited suc-
cess. Policies of ihdustrialization by invitation, export
promotion, import substitution, the passing of incentive le-
gislaE}on, the graﬁting of tax reliefs, and the establishment

4

of corporations for encouraging foreign and joint entérprise
allo;ed for rapid.increéses in the national product, barticu—
larly in the 1960s. However, social indicators of development
showed no corresponding improvement. In 1976 unemployment

attained a new high. Despite a per capita GNP of $1,328 i‘

1976, the distribution of income showed no reduced concentra-

. A
tion (indicated above). Other available welfare indicators

showed only 27 percent of the populati?n with access to elec-
tricity, 41 percent of rural population with access to piped
water, per capita caloric intake of only 93 percent of require-

ments, per capita protein intake of anly 59 percent of

lDouglas S. Paauw and John C. H. Fei, The Transition
in Open Dualistic Economies: Theory and Soubhest Asian
Experience, (New Haven and London: Yale Un%@ersity Press,
1973), p. 10. .
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requirements, a population pér hospital bed ratio of 261,

and ‘a primary school enrolljment rate of 85 percent.
. N

It has been argued that this socio-economic schizo-
phrenia is a product of the past. The plantation.system'‘es-

tablished four centuries ago for the exploitation of the eco-

nomy produced a persistent pattern which has proved pernicious .

to the welfare of the majority of.Jamaicans. The export of
the staplg sugar set the pace for socio-economic degeneration,
not-development.l Spréad and'linka&é effects occurred with-
out the domestic economy. The conditions of production of
coffee and bananas, and later bauxite, manufactured goods and
tourism have not varied from the original mould. Jamaica has
been left with a form of modernization mirrored in increasing
economic product. But with the form there is no substance;

the mass of the peoplg\remain dispossessed and depressed.

The Demography &f Jamaica
i
The total population of Jamaida at the end of December

1976 was 2,084,500; an increase of 311.8 percent over the

) 1The staple 'theory' of growth, which may be viewed
as the counterpart of the plantation theory, has not operated
in the context of Jamaica. Espoused by Harold Innis and
accorded the status of a 'theory' by Melville Watkins,
the approach maintains that "staple exports are the leading
sector of the economy and set the pace for economic growth .
Economic development will be a process of diversification
around an export base". Melville Watkins, "A Staple Theory
of Economic Growth," Canadian Journal of Economic and Politi-
cal Science, 29, May 1963, p. 144, '
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estimate of 506,154 in lle; just over a century eariier.

The average annual intercensal growth rate of population has
varied over this period with highs of l.38-pe£cent, 1.32 per-
cent and 1.67 percent observed for 1881, 1911 and 1943 fes—
pectively and lows of 0.97 peréent_aﬁd 0.32 percent recorded
for 1891 and 1921. The annual rate of growth for 1976 was
1.2 percent (See Table X)..

The rate of natural increase also fluctuated ovér the

pas¥ centurylgising, from 12 per thousand in 1871 and 1881,
to a peak of :16 per thousand in 1911 after which a decline to
. '12.3 per thousand was observed in 1921. This was followéd by
. a s%eady increase to 26.6.per thqQusand in 1970. In 1976 the
'ﬁrate of naturai increase per thousand had declined to 22.4.
(See Table X).

' Fluctuations in the rate of natural increase have

'Zreflected the' movements observed in the birth rate. From 39
pe}'thousaﬂd in 1871, birth rate declined to 36.7 per thousand
in -1891, rose to 39.5 per thousand in 1911, declined to é7.9
per thousand in 1921, rose to a peak 35.3 per thousand in

. .1%60, aﬁd subsequently declined to 29.4 per thousand in 1976,

(;1 the first year less than 30 per thousand has been recorded

(See Table X).

i

! Death rates corresponded to the often observed pheno-
menon in many developing and previously colonial countries.

With the exception of an upturn for the period'1891~1921, due

-~
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to the 1912 and 1913 hurricanes and the 1918 influenza epi-
dghic, a steady downward trend was recorded from 27 per

1l (see Table X).

thousand in 1871 to 7.0 per thousand in 1976.

While births were the dominant factor determining
population trends and.fluctuations, of importance also were
the changes reflecting migration. External migratory move-
ments may be divided into four periods since 1871, determined
by the direction of the net flow. Over the years 1871 to 1881
there were pOSitivéQﬁét flows.améunting to some 5,600 persons.
The subsequent period 1881 to 1921 was characterized by é
heavy net ;utflow of persons totalling 145,800. In the
years 1921 to 1943 external migration was of less importance
and a net inflow of 25,800 peéple was observed. After 1943
external migration again became dominant and heavy net out-
ward movements of 461,000 were recorded up to 1970. Since
1970 net outward flows have declined slightly, totalling
68,900 for the years l%}@\xg\}976 (See Table X).

Migration flows affected the structure and the rates
of growth of the populatiop. During periods of net inflows,
the incgements t%?;ﬁe population, arising mainly from births,
were amplified. During periods of net outflows, decrements

were recorded in excess of those due to deaths.

Net migratofy inflows as a percentage of total

4

_ 1This relatively low rate, in relation to a world aver-
age crude death rate of 13 per 1000 in 1970, reflects in part
the - young age structure of the population.



168

increments were not excessive, fanging between 2.6 and 4.4
percent in the periods of net migration. However, net mi-
_gratory outflows represemted a lérge percentége of total
decrements dd&ing the periodsldf net emigration. After a,
slight downturn in‘net emigration as a percentage of total
decrements from 15 pércent for 1881-91 to 11.3 peréent for
1891-1911, with the exception of the period 1921 to 1943, a
steady increase was recorded to 63.2 percent for 1960—197g;

In effect, for this last period decrements due to emigration
exceeded thase due to deaths. For the peridd 1970-1976, 40.9
percent was recérded. Eh%se net increments and:q§££;ﬁ§nts;2 .
due to migration rather than natural_increase,:ﬁédiffwthef" ok
flucéuatious in the rates of change of population. Their

-

sécondary and indirect effects would alsd affect changes in

. births and deaths.

Observing the trend in fluctuations in the rate of
changé'of population for the -period 1880 to 19761, we may
identify from peak to peak two long swings and one incomplete

swing. he first peak occurs in the inte;?gf from 1883-92

to 188 3: the second in 1919-28 t011920¥297‘and the third

in 43-52 to 1944-53 (See Figure 8).

lThis was calculated by means of a 10 year moving
average. For the mean population, a stock series, the changes
in population increases were found. For births, a flow series,
only the change for one ten year average to another was found.



-t . F

Table X = Population.movements in Jamaica
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Year of Census

Intercensal
Increase

Annual
Rate

Rate per 1000

Natural Migration

Census Population Pergent Blrths Deaths Increase Balance
1844 , 377,433 .
1861 4 441,264 .92 . 40 32 8 12,800
1871 506,154 1.38 39 27 12 8,000
1881 . 580,804 1.38 38 26 12 5,600
" 1891 639,491 0.97 36.7 23.1 13.6 -24,800
1911 831,383 "1.32 39.5 23.5 16.0 -43,900
1921 858,118 .32 27.9 25.6 12.3 -77,100
1943 1,237,063 1.67 33.2 ~17.9 15.3 25,800
1960 1,609,814 1.56 35.3 11.9 23.4 -195,200
"1970 1,861,300 1.46 34.4 7.7 26.6 -265,800
1976 2,084,500 1.2 29.4 7.0 22.4

* from 1970 to 1976

%purce:

Economic and Social Survey,

Jamaica,

based on G. W.

- 68,900%

Facts on Jamaica, Population and Vital Statistics,

Department of Statistics, 1973,

Roberts,"The Population of Jamalca“WLth additions
~in~respect of 1960 and 1970

for data'from 1970.

Corresponding swings in the trend of changes in births

are also observed with peaks occurring somewhat later than

those in the rate of change of population.

The final incom-

plete swing in changes in births is in excess of that of the

heavy migration outflows on po u%gtion balances

- rate of change of population, doubtless reflecfing the toll of

(See Figure B8),
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o Teésting the Model ' e e

' The behavioural equations 1, 6, 10, 11, 12, 13',",1'_7,"
18 fnd 19 of- the model specifled in the previous chapter were
tested on available Jamaican data.

}imitations of the date in the context of tﬁe model
were ﬂe;ifold. Although estimates of the national income of
Jemeiea\tave been made ae early as 1832, consistent annual -
-tabeletioﬁelepply'oﬁif'from 1950 Hence, time series data on
gross domestlc product, 1nvestment and the.appfopriation of
income was limited to approxﬂhately twenty five years. Incon-

sistency of presentation also constrained the span of the time

-series. Government expenditure, for instance, was disaggrega-

+

~ ted according to purpose from 1950 to 1970 hut this form of

presentation was discontinued thereaffer, again abbreviating
the. span over which time series reéressions may be applied.
Labour force and employment data'were evailable for only seven
years, surveys in this area having been conducted for 1968-69
and 1972-76. Compﬂers.of the labour force statistics noted’
that the high volatility and mobility of the labour force may
have affected the’ estlmates. ‘

A major difficulty 'in ut11121ng available data for the
1 L

‘purpoée‘of ‘this study was the'sectoral division of the data.-
. . ’ ’ ’ ' ’ ,/ : .
It was necessary to determine output, investment, capital, la-

bour demand, the rate .of profit and the wage'rate attributable

. .to the rich eectot and ‘Yovernment expenditure, births; and

-




change in populatlon pertalning to the poor sector. VAn in-
formed but possibly sometimes arbitrary allocation was applied.
Output in the rlch sector was taken to be the gross. domestic
product of the subsectors export agrlculture -mining and quar-
rying, manufacture, construction and lnstallation, utilities,
dlstrlbutlve trades, financial instltutions, real estate, .and
producers of government services, whlle -output in the poor
sector included domestlc agriculture, miscellaneous servicesy
‘and household anc private non—profit'inetitutions. All invest-
ment was assumed to take place in the rich sectorl Labour de-
‘manded in the'rich sector was derived from data on eﬁployed

labour force by-industry.group, the labour employed in the

rich sector including persons in - manufacturing, construction

-

A

angminstallation, utilities, commerce and public administration.

~

Labour'employed in export agriculture was not available in
) .

5

the published accounts.
Where specific adjustments to the ddta were required,
‘explanations are provided in the discussions of the equations

in the following section.

In evaluating the empirical results, the constraints

of the data should.be borne in mind. .

-

Empirical Results S .
o - : i ‘ R S
Using ordinary least squares estimation the following

4

results were obtaineﬁ:'

&
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1.2}

1.3)

1.4)

1.5)

BE = 6545.86 - 0.058 GEZ + 0.879
(1.8) (~1.6) 9.
n. . : ) R2 - '0

-

+

: [
BP=8023.13+0.279GE® - 0.013tGEP

(1.9) (0.6) (=0.7)
R = 0
F(3,17)= 3
CPM = 6:409 - 0.567 LE
(15.1) (-5.21)
R2=0
F(l,4)=27
CPif = 13.008 - 1.875 XE
(10.57) ~ (-6.44)
2
, R" = 0
F(1,12)=41
DCPM = -16.393 + 6.752 XE
(-1.75)  (3.04)
R2=0

F(L,12)= 9

b
B -
854 R% =

h = 0.0253
b
+_0 ._775B ('t_"l)' L
(4.5) h
.858 . R% = 0.833
4.22 D.W. = 1.81
h = 0.7196
_2 _
871 TR° = 0.839
.097 D.W. = 1.386
-2
776 R? = 0.757
.515 . D.W. = 1.656
435 TR?% = 0.388
.232 D.W. = 1.664

0

4

.837
F(2,18)=757.49 D.W. = 1.99
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- L
.1.6F - CBR = 42,227——0.005 PCY
© ... {25.53)  (-9.91)
Cl e T _ r%? = 0.710
< " F(1,40)=98.123
6) Ls, =‘608916.599 +72.909 AP 1oy
P C14.14) -0 (4.94) -
. Rr? = 0.802
- -~ F(1,6)=24.358
10) 12 = 0.938p2
(26.24)
R% = 0.926
F(0,22)=688.54
11) o2 = 0.1047 + 0.0833(1/w)
' (5.5) (9.2)
) R® = 0.923
F(1,7)=84.333
12)  ¥® = 521.212 +70.792,K* = 0.004 Ld®
(0.96) (9.98) . (-1.51)
R? = 0.993
F(2,2)=157.608
13) Ld2 = 238932.6 + 39.515Y2
(11.50) (2.52) A
R® = 0.680

F(1,3)= 6.365

D.W.

RS =

D.W.

L

.703

1.498

.769

.925

0.259

.912

1.199

.987

2.784

.573

1.853
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K.

17.1) w = 0.959 - 0.103 ¥ 107> (Ls-La®) - . - —
S (4.25) (»1,06x\ , ' L
... . -~ Rr?=0.273 ®® = o0.031
i o+ F(1,3) = 1.127 DMW. = 0.585
17.2)  w = 03924 - 0.108 x 107> (Ls-Ld%) + 0.015¢
' (8.01) (-2.18) - (3.10)
R? = 0.875 R? = 0.749
- F(2,2) = 6.977 D.W. =-1.831
18)819) GE® = -11450.56 + 103.707y2
(-4.7) (18.9)
@ p : 2 =2

R

i

0.957 R™ = 0.995

F(1,16)=357.697 D.W. = 0.52

The -numbers in parentheses are t test statistic values, the
ratios of the'regression&coefficients to their estimated
standard errors. R2 is the coefficient of multiple determina-

tion, while R% 2

is R® corrected for degrees of freeaom. E(x,y)‘
tests the null hypothesis that the slope pargmeters are zero,
“: where X is the number of parameters to which the value zero

is assigned under the null hypothesis, and y is the number of
degrees of freedom asgociated with the residual sum of squares
in the unrestricted estimation. D.W. is the Durbin-Watsom—

test for serial correlation. The h statistic, for serial cor-

relatjon in a model with a lagged endogenous variable, is -

given for equations 1.1 and 1.2. h'= (1-0.5D.W.)/n/{i-nvar (g))

&
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"where pr. is the Qnrbiﬁ—Watsontstatisﬁic, n is the number of

cbservations and\vg;(al)~ié the estimate of the variance of e
the coefficieﬁt ofhéhe_lagged endogenous variable.

Equation 1 is-the key equation in the model. Two pos-
sible resﬁo;sés éf births to government expenditure (deflated)
for health, nutrition, education and other social expenditures,
were found-to be.épproprfhte: ii) ¥ <-0 and iii) Y ='(Y0+Ylt)
where Yo >0, Yy < 0, the former giving a better explanation
than fhe latter.- Equa£ion.l,.where Y < 0, is represented in
1.1) above. The céefficients:have the expected signs, and the
fit, éé‘indicated by‘§2=10.83§, is-good. The coefficient for; '
government expenditure, -0.058, is significant at the 10 per-
c_ent-level,1 since E(lS,O.lO) = 1.330 < 1.6. The t value for "
births lagged by one per;od; 9.4; exceeds t(18,0.005) = 2.878.
Thié‘coefficient, 0.875; is therefore strongly siqnificant.

The F value, of 52.49, in el&sss of the critical value 6.017

“at one percent:levei of‘fignificance, indicates that a measure .
of real éxplanation is achieved. The low value of the h test
statistic indicates serial indépendence if the critical value

of 1.72 at the é percent level ié used. However, the éample

siée constrains the validity of this test. Equation 1, where

Y = Yo + Y1t» ié represented in 1.2). The coefficients béar

the éxpected sign, and the fit, as indicated by R%= 0.833, is

good. The t values for the cOefficients pertaining to the

lA one~tailed test was employed for this,; as well as

subsequent evaluations.

.-
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variables GE° and tGEP are within the critical region at the
10 perceﬁt level of significance, indicating that the coeffi-
cients may not be significantly differént from zero. The coef-
ficient for births lagged by one period is significant at the
0.005 ievel. The F vqiue 0f-34.22, in excess of the critical
value of 5.19 at one percent level of significance iﬂdicateé

the appropriateness of the form of the equation. Again, serial

independenc¢e is indicated. Analyzing 1.1) in conjunction with

B .
”

1.2), it appears that: S S K

i) Government expenditure for general social wafare
| improvements may have a short run positive influence
on current births, . In 1.2) an increase of $1,000 in
government social expenditure iédassociated with an
increase inlbirths of 0.279. At the samplé’m;ans of
$18.111 mn and 43,120 respectively, an elasticity of
0.117 is implied.
ii) Even if the positive effect of government expenditure
,on current births is not highly significant, the
/§ strong and significant résponse of bir&hs to all
previous government expenditure, as represented by
lagged births, will support the positive response.
1.2) indicates a response of 0.775 in current births
to a él;bO&-increase in all prévious government ex-
pénditure for welfare improvements, or an elasticity

of 0.769 at the sample means. 1.1) indicates a

!

/D
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somewhat greater response of 0.879 in current births
to al$l,000 increase in gll previous government ex-
penditure, with an elasticity at the sample means of 0.871.
For the period covered by the time series daﬁa, a‘ne—
gative response of births to govefnment éxpenditpre
had already been established. In 112), although the
level of statistical significance of thé regression

coefficient for the variable tGEb

is low, thé.coef-
ficient, -0.013, bears the correct sign, and‘implies
an elasticity of -0.077 at the sample means. In 1.1),

the regression coefficient not only bears the correct

sign, but is of reasonable size relative to its

‘standard error. An inverse reséopse of -0.058 in

births to a $1,000 change in government expenditure

is indicated, implying, at the sample ﬁeans an

elasticity of -Q.024. From iii), (see pages 137 -138),

the value of t at.which the short run derivative_va—

nishes is 21.38, ahd at which the long run derivative
1

vanishes is 24.82 (see 1.2, page 173 Hence, it may

Hence

Yo = 1.24; Yy < -0.058; ¢ = 0.225;

Y0¢ = 0.279;'Yl¢ = -0.013; 1 - ¢ = 0.775 \\\dpﬁjiw

_ LN
lUsing estimated coefficients from l.?&

i

Short run derivative vanishes at t = - 2= 21.379
l .
Y -
Long run derivative vanishes at t = - ?Q + lgi
1

-

21.379 + 3.444
24.823

A0

n -
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"sample mean of 4.42 CPM and the average

-
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t

he expected;'on the basis of "the estimated coefficients, that:

the response of births in the poor secFor to government ex-

: \ .
" penditure for general social welfare improvement will shift
}

from a positive to a negative sign withih two an@ one half
decades. Use was also made of Roberts' (1368) analysis of
fertility in Jamaica.l The syudy utilizes gross-section in-
formation on fertility and edugational attainment and finds a

strong negative correlation betwes

\
‘ thebnumber\qf children

per mother of coméleted fertility (CPY) and the i%yel.of edu-

cational attainment of mothers (LE) for the countr§\as a whole

5,
in 1960. The coefficient, -0.567, is sighificant at ﬁhe level

Y

0.005, and the fit is.good. An elasticity of -0.451 at\ the

\~
E is indicated.
“ - ™,
N

Regressing children per mother of completed fertility by parish

with an index of educational status of mothers (XE) by parish,

. AN

Roberts again finds a negative relationship. A positive re-
lationship is found between the percentage decrease of 1960
ovér 1943 An children per mother of completed fertility by
parish (5CéM) with the index of educational attainment of
mothers by—parish. (Equat ons'1.3, 1.4 and 1.5 replicate
these findings and provide relevant test statistics to demon-
strate the significance of‘the.coefficients and the goodness
of fit). 1In support of the negati%e ‘cross sectional relation-

ship, equation 1.6 shows the significant negative relationship

>

lGeorge W. Roberts, "The Present Fertility Position. in
Jamaica", pp. 262-4,. .

.

~
~

~
i
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between the crude birth rates (CBR) and per capita incomés'

{pCY) of forty-two countries. These results support the find-
ing of a negative long run response of births to general so-
cial welfare expenditures. .

Equation 6 estimates the relationship between labour-

,sﬁpp;y at t and the change in population-at't"— 15. Periods

of heavy out-migration necessi;ated adjustments to the labour
force and population data in order to approximate the actual

applicable labour supply. To labour force, as reported for

_time t, was added 50 percent of net migrants at time t repre-

senting persons already in the work force, énd 50 percent of
net migrants at time t-15 representing persons who may have
been expggted to enter the work force at time t.l To popula-
tion at time t was added net migration at time t. The coef-'
ficient, 4.909, is significant at the one perceﬂt level
(£(6,0.01)=3.143 < 4.94), and the fit is good. At the sample
means of 818,443 and 42,680 for labour sugply and qhange in
population respegfively, an elasticity of 0.256 is implied.
Equation 10 estimatesti the relationship between invest-—

ment and the rate of profit in the rich sector. The rate of

\\\\\\ profit was computed as thetrétio-of operating surplus to ca-

pital. A str%ng relationship. is evident. The t value of

2;T5§\greatly.exceeds its critical value osz.?oa for statis-

Y]

‘ ~ :
tical significance at the one percent level. An elastic .

, -,lThe\;aé\gistribution of emigrants indicated that
approximate%yﬂso rcent of the total were of working age.

/
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relationship of 1.094 is implied at the sample means for in—g;ie

vestment and the rate of profit in the rich sector.

Equation 1l demonstrates the inverse relationship be-
tween the rate of profit in the rich sector and the wage rate.
The wage rate was calculated as £he ratio of compensation te
employees and labour employeé. The t value of 9.2 exceeds its
critical wvalue of 2.993 at -the one percent level. An elasti-
city of -0.566 at the sample means is indieated. A strong
relationship and a good fit are'established.

Equation 12 is the production function for the ricw
éector. The negative coefficient for labour indicates %\9bs-

sible over utilization of labour with diminishing returns.

Despite adequate test statistics (the value for labour demanded

is on the border line at the 10 percent level ofisignificance,

while that for capital exceeds its critical value of 6.965 at

the one percent level), caution should be applied in arriving

- at conclusions since the measurements of labour and capital

are ‘jncompatible, and qnite different'coefficients may be P
compnted if a value were applied to labour. At the sample
means of $1,227 mn, $2, 201,000 mn and 287,420 for output,
capital and labour resPectlvely, elastic1t1es of 1.420 for
capltal and -0 §37 for labour are implied. |

' Equation 13 shows the relatlonshlp between labour

demanded by the rl%h sector and the output of that sector.

The coefficient is significant at the 5 percent level, since
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t=2.52 exceeds its critical value of 2.353. An elasticity of
0.169 is implied at the sample means. .

'Y Equation 17 estamates the inverse relationship between
the wage rate and labour in the poor sector. In an attempt to
separate the effects of inflation and 1ncreased p:Zduct1V1ty
from the effects of labour supply and demand on the wage rate,
the average wage was deflated by an 1ndex of productivity. La-
bour in the poor sector was taken to be persons employed and
unemployed in agriculture. The unemployed in other sectors
ﬁefe not included as it was assumed that these persons, even
where they included sectoral and geoéraphical.internal migrants,

have a reserve wage which is determined with reference to the.

rich sector and as such are no longer subject to supply and

glemand flexibilities. In 17.1) the coefficient has the ex-

pected sign. However, the value would be significant only
at a level somewhat greater than 10 percent. The low values
for F and R® indicate that wage may be influenced by other
explanatory variables such as trade unions and the demonstra-
tion effect, in addition>to the fact that labour force etatis-

ﬁias may be deficient. However, as specified, a weak negative

h

'relationship is indicateds In 17.2) a time trend has been

employed to represent "other explanatory variables. L re-
sults are considerably stronger. The fit, as indicated b
R = 0.749, is fairly-good. The toefficient for labour in

. the poor sector, -0.108 x 10 5; is significant at the 10 percent
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level since t (2,'0.10) = 1.886 < 2.18. Af Ehe éample means

an elasticity of -0.3546 is implied. The coefficient for the
time trend is significant atvthe 5 percent lével.':The F value
of 6.977 is in excess of Ehat_of-l.l27 for 1.1). While still

-

low in relation to its cfitical value at Sfpercent level of
significance for the sample size under ob§9r§atibn, it woulgt
exceed the critical value for a slightly largef sample size.

! Equations 18 and.lB have beeh combiﬁed as thelequation
GEb = tY? and shows a’éErong and sighificanf-relationship be-
tween government social expenditure in the poor sector and out-
put in the rich sector. The t value greatly exceeds itg cri-

tical value at the one percent level and the fit is very tight.

An elastic relationship of 1.375, at the sample means of }

P

$30.313 mn. for government social exp%nditure and $402.716;mn.
for output, is implied. While government expenditure data by
. purpose has bééﬁ availab;e, no geographical. or sectoral'alloca4
tion of this expenditure is available. However, it ié assumed
that for the most part thé expenditures on edUcation, health,

© 8 :
poor in the form of elementary schooling, public hospit

and other social welfare measures are made availablq_to th
and clinics. It has been politically expedient to provide
such services to the enfranchised masses. Normally, those in
the rich sector qyst pay for'éuch services or at least suffer

a net,K loss through payment of taxes in excess of benefits re-

ceived. ‘ , - -
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Interpretation of thé‘Empirlcal Results

The foregoing'empirical results indicate the fqllowing.

The population growth rate of Jamaica can be affected .
by publiC'policy., The first reséonse is likelyAto be positive.
The estimated 0.279 births in the poor sector arising from a
$1,000 increase in curreht government expenditure towards the
provision of iﬁprbved health, better‘nutrition, education and

other general social welfare measures in 1.2) indicates this

outcome._.With‘thé persistent direction of government expen-
diture towards énhancing‘the quality of'iife thérrate of po-
pulation growﬁh will be ;nduced to feSpdhd negatively. Thié
result is demonstrated by the negative coefficients of —0.658‘

and -0.013 for GEb b

and tGE~ in I1.1) and 1.2), respectively.
The negative response is likely to be hihdered_by th; strength
‘of habit persistence. The estimates show a strong significant
positive response, of 0.879 in 1.1) and{0.775 in 1.2), of l
births to all previous.government expénditure. However,‘the
“étrength of habit persistence should 'diminish so that the
| response will éhift from a positiﬁe to a negatiﬁe sign within
twenty-one to twenty-five years.

No false precision should be read into thesé_estimates.
It is poséible, for instance, that with the extgnsion of the
time series to include more recent years,jﬂtn¢§1mxh stronger
négati&e fespohse to govefnmeht expenditure may be gpserved,
and_thelestimatedAtime:period for bringing population into

line would be reduced accordingly. .

&,

& . L :



The empirical estimation of the behavioural equations .

f'th@ economicisystem indicates good explanatory‘power for

e coﬁbiete model in thé.contéxt of Jamaica. Assessing the
éstimation results of equations 1.1, 1.2, 6, 10, 11, 12, 13,
17.2, and 19+19, it is found that the explanation achieved for
the dependent variables, as demonstrated by the R2 valués,
ranges between 68 percent and 99 pércgnt. When adjustments’
are made for degrees of freedom, the ¢befficients of multiple
determination, §2, range between 0.57 and 0.99. The relation-
ships between labour supply and the lagged éhange in poPuia-
tion (4.909 in equation 6), investment and the rate of profit
in thé rich sector (0.938 in equation 10), the rate of profit
and the wage rate in the rich sector k0.0833 in equation 11},

output and capital in the rich sector (0.792 in equation 12),

-

labour gnd output in the rich sector (39t515 in equation 13),
and govérnment expenditure in the poor sector and output in
the rich sector (103.707 in quétion 18+19) are strong énd
significant. The.response of output to labour demanded in the
rich sector (-0.004 in eguation 12) is somewhat less strong.
The response of the wage rate to labour in the poor” sector
(-0.108 x 107> in ééuatiqn 17.2) is relatively low but quite
significant. F-tests indicate that the relationships are sig-
nificantly different-from zero. Some of the relationships,

as between investment ahd the rate of profit, output and

capital in therich sector, and government expenditure in the
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poor sector and output in the rich spétor are elastic at the

‘sample means. For the other relationships, a fair degree of

*#'

]

elasticit}, though less than unitary, is indicated by estima-

tions 4t the sample means. S -

In keeping with the stipulated interactions betwee
population and output and the results of the reduced system,

the strengths of the pbéfficients of the empirical estimation

: o .
indicate the presence of short run monotonic and léong run

,oscillatory time paths for output in the rich sector Ya, la~-

bour L, and the change in population in the poor sector APb.

The fluctuations in the rate of change of p0pulation’and
changes in births in Jamaica for the period 1888 to i§76, as
outlined in the section;—The Demography of Jamaica--above,
Sppportlthéée findings. If the relationships hold for the
first differences of the variables of the behavioural equa-
tions, then it may be possible té6 identify monotonic and oscil-

latory paths for changes in Ya, L and APb. The wvalues of the

coefficients indicate that the response of labour supply to
output in the rich sector is greater than the coefficient of
labour demand, i.e., B > §, in the shért run. Explosive mono-
tonic time paths are therefo;e indicateé for the short run.

In the long run, with § > |B] as indicated, dampened long

(intergenerational) saw-toothed oscillations are probable.
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If a constraining factor on .the pattern suggested

above is the relatively weaker relationship between the wage
raéé nd labour in the poor sector, then .this modification

of Ehl time paths may be offset by the operation of the flexi-
ble accelerator, as discussed earlier on page 125, This is one

of many areas for further study and econometric testing.
) . ) - = A,

Interpretation of the Model in the Context of Jamaica

as an Open Economy

Jamaica is an open economy. -As such, an open version
of the basic modei set out in Chapter IV would be moré appro-
priate for estimation. A closed'model is likely to be mis lead-
ing if not qu%te erroneous. - i
There is, however, a sense in which the model presented
“may be considered 'open' and therefore relevant. Assume that

the rich sector is the enclave sector and place the enclave

sector outsidé the nationﬁl ' eccnomy.l In the

lThis approach-is not \unique. A similar device was
suggested by John Hicks and Urkula K. Hicks in Report on
Finance and Taxation in Jamaicld (Kingston: Government Printer,
1955), para. 29, pp. 17-18. \

"The Bauxite companies\ and those hotels which have
been set up with overseas capital are in a sense external to
the Jamaica economy; it is easier to think of the somewhat
peculiar effects which they have had on the economy of Jamalca
if we mentally put a fence round them and think of the land
which has been sold to the bauxite companies and non-Jamaican
hotels as being outside Jamaica, just as their owners are not
part of the Jamaican people. If we look at the matter in this
way, the whole value of the bauxite eXxport ceases to be a
Jamaicarn export; what is exported from the Jamaican economy in
the narrower sense, is no more than the wages pald by the

T AR TR RTINS IR T N D T Y e @RI I T T e et e et s e
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context‘of the model there are two types of interactions
betweep the 'rest of the world' or the.rich sector?® and

the 'domestic économy' or the poor sector. The first {s in
terms of the"ufilizatioﬁ of-labour. Investment in the 'rest
of the world; is relevant to the 'domestic economy' in so far
as it. utilizes labour from the ‘'domestic economy'. The demand

for labour from the 'domestic economy'will be affected to the

bauxite companies, and a few purchases of other Jamaic¢an prod-
ucts, together with the taxes which -they pay to the Jamaican
government.™ : ‘

Benjamin Higgins has utilized the approach in his dis-
cussion of dualism and population in Economic Development, 1lst
ed., p. 343.

"Industrial and rural sectors are not part of the same
"economy" in the ordinary sense. Geographically, the planta-
tions, mines, and oil fields are in the same country, but eco-
nomically they may be more closely tied to the metropolitan
country providing the capital, technical knowledge, and mana-
gerial skill than to the underdeveloped country in which the
opergtion is located."

George E. Cumper also supports its use in the estima-
tion of the Keynesian multiplier in an open economy in "Depen-
dence, Development, and the Sociology of Economic Thought"®,
Social and Economic Studies, 23, September 1974, p. 24.

l'The rest of the world' may or may not be thought to
include other countries. If other countries are included,
then some variations of the model which may arise are:

i} The variability of net external migration such
that emigrants ‘from the poor sector to other countries may be
considered to be absorbed in the 'rest of the world.' Emi-
grants from the rich sector to other countries may be ignored.

+ 1i) Aid from other.countries which is utilized in
the poor sector may be combined with government transfers from
the rich to the poor sector.
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extent that the coefficient of laboﬁf demand is labour-using
-or labour-displacing. Mbré expansively, suppose ﬁhat chénges
in capital are more labour-using SO that the coeffic%ent § is
:increased by the factof-mt where kzl. .The equi}ibfiUmllevel
of '¥® will diminish over time as‘the denominator of the term
EE%ZE increases. The éscil{gtions of Y? in the long run are
likely to be damped asclsf becomes smaller than | sxt|. Con=-
versely, i§ the changes in capital are labour-displacing so
thatlthé coefficient GJis reduced by the factor «t, where
k21, then the equilibrium level of Y? will increase over time

as the numerator of the term 6EEEt increases. The oscillations’

T
-

of.Ya in the long run are likely to be explosive as>|5Kt| be-
comes greafer than 6.‘ |
The second interaction is the extent to.which output

in the 'rest of the world' will affect government revenues and
hence government expenditureé in the 'domestic economy' with .
the resultant effect‘on population. The coefficient 1 may be-
increééed or diminished by the ability of the government to
extract revenue in the form of taxes or royalties from the
'rest 6f the world'. 1In fact, the retention of the surplus
for the development of linkage effects and the redirection of
-spread effects may all be considered elements of a broadly
interpreted 1, which could be made effective through new
government policies for effecting institutional changes. Con-

versely, if 1 and therefore g8,and also § are considered gilven,
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the 'domgstic economy will derive benefits from employment
and transfers only to the extent that output in the ‘'rest ///
., of the world' may be encouraged to grow. This last solution
 is the one adopted by the 'industrialization by inﬁitation‘,
'bié push', import substiéution énd éxport promotion advocates
v thm Gunder Frank, Beckford and Girvan among others admonish.
By adopting %he nomenclature ‘'rest of the world' vis-
EZQis 'nationalféconomy' for the rich versus the poor dicho- -
tomy, thé dresé designéd for the dualistic corpus permits, in
the context of the present model,.several alternativeé, which.
< may be employed separately or ih‘cémbination one ‘with anotherT
for promotiﬁg development  with growth. They are as féllows:
1. Demand side alternatives or the rapid absorption of the

¥
poor sector into the rich sector by increasing the demand _

for labour. ThlS may be’§Qh%$Z?d by
a) increasing ¥® - the solution attributed to ﬁewis, or
b) wvarying § by_changing the coefficients g, Bir Bor W,
uor &', ' | Ve
2. Supply side solutions or the contraction of the poor sector |
by varying 8 through changes in g, Y or'r. o
3. The third possibility is thelincrease of output in the
'domestic economy® or poorxsector, Yb, above subsistence
level. Thié is the strategy advocated by' many economists,
including Beckford, who envisage the utilization of labour

in the poor sector, Lb, in the growth of.Yb, i.e., the
o
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b would

traosformation oflagriculture. Expansion of ¥
also conceivably include the development of indigenous
technology suited to local factor proportions, land
reform measures, and ctedit facilities r small farm
dnits-and agro-industries prodqcing 1ocally consumed
proddcte, in addition to other institutionaldand struc;
tural support systems.which yill encourage growth ot Yb.
4, A foﬁrth alternative, which has been championed by the
radicals of the dependency school, is the eliminationrgf\

a

Y® or nationalization. - : '

L

-2

These alternatives stand by themselves as primary po-
licy.options for development. They may alsc be evaluated in
terms of the focus of this thesis. -The first alternative,
increasing ¥2 or varyipé § such that the laboﬁr—output ratio
is increased, will perﬁit the transfer of non-employed labour
froﬁ the.poor sector and its ebsorption in the,rich sector.
With the relatively larger proportion of labour employed in

. v ‘ .
the rich sector and the adjustment of the additional persons
to improved standards of well-being, the overall growth rate
of the'poPulatlon‘will decline in the loné run. The second
alternativg, the contraction of the poor sectdr by varying 8,
is a dizfct confrontation with labour supply. Varying e, the
prOportion‘of a birth cohort that comes on the labour market

A

by, for example, extending school leaving ages, can only be a

stemporary measure for postponing the non-employment problem.
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Transfering income’ from Y2 throuéh adjustments in t, combined

/ .
.with the onset of the negative behavioural response y, can

-

cause a reduction of;population in Yb such that‘non—émplqyment,

swill dlminish and the well-being of persons will improve. The

third‘alternative{ transforming Yb, wil%*hlso affect the supply
of labour. With job creation, additional employment, increased
incomes,uandrimproved well—being,rbirth rates will also decline
over the long run. Development with the fourth alternatibe,
the elimination of Ya,_revolves around thg issue of diversion
of dissipation of the product. If the product is.well deployéd
for improving yb, population growtﬁffates will also be brought

into line with other factors in th%’long run.

The postulated 13 run time paths will be affected by

the policy alternative adopted. Increasing v® will trigger new
oscillatory paths and long swings from periods of more to less

unemployment. Variations of § in relation to R, or the con-
. e .

verse, will determine whether the oscillations explode or

b

dampen. With the restructuring and expansion; of ¥, y®

and

GEb continue to be important as a source of funds and as a

"vehicle for transferring these funds whether in the form of

financing, fertilizer or factor adapted techniques. The in-

creased utilization of labour in Yb will affect the relation--
ship between the wage rate and labour iﬁ\Ehe poor sector modi-
fying the oscillatory time p?:xths through the effect ono and, hence,

o

§. Nationalization can result in transferring not merely a
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portion of Y® where 1 > t > 0, but all of Y® such that a

1

broadly'ihierpreted T = 1. With no variation in £, the entire

effect of vy will be felﬁ.

~

Ideological considerations aside, in terms of strate-

gies for deveiopment, the dualistic fraﬁéwork subsumes the
dependency construct. A broader_range of alternatives for de-
velopment are pfovided by the former analysis, which include
the limited possibilities of the latter construct. Even if

the solution provided bf the latter construct is adépted, it
may.be asseésed in relation to thé effectiveness of other'al-
ternatives. It appearé, therefore, that the dynamic .for change
lies within the bioader duaiistic framework. The dualistie
analysis provides a comprehensive view of'the‘process 6f growéh
without developmeﬁt and a range“Nof posgible remedial policies

for attaining development.

ey

lArguments surrounding this issue have been discussed
by M. Bronfenbrenner in "The Appeal of Confiscation in Econo-
mic Develaopment" Economic Development and Cultural Change, 3,
1954-55, pp. 201-218, and in "Second Thoughts on Confiscafion®,
Economic Development and Cultural Change, 11, July 1963, bp.
367-71, in response to D. H. Garrick? 'The Appeal of Confisca-
tion' Reconsidered: A Gaming Approach to Foreign Economic Po-
lijey"™, Economic Development and Cultural Change, 11, July 1963,
pp. 353-366. Bronfenbrenner conducts his argument with a
constant rate of increase of population.

N
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CHAPTER VI

SUMMARY AND CONCLUSIONS

In summary a scenario may be oqtlined.l The set-

tiné is a country with distinct geographical boundaries

\

' where, with the technology utilized, all factors are

productively employed and ﬁroportiongte to each other.
Possessing a résou&ce which is financially .
attractive, théLsountry finds that its equable balance is
diérﬁpped due to the development of this resource by an
external poﬂ%r._ Uf?an areas or'c‘:ities2 are rapidly es-— T
tablished which are sﬁpportive to extraction. The in-

creasing output Of the cities gives an appearance of growth

to the country as a whole as gross domestig product

increases.
Development doés not éccompany this growth. Much

of the surplus of the cities is siéhoned off to the met-

ropolis. Increased inéﬁmes in the citi?s and oppodrtuni-

ies for improving the stén@ard of 1i§ing if the!number of

children per family are curtailed, tend to reduce the

y:

lThis scenario provides a verbalisation of the
dualistic model with endogenous population of Chapter IV, in
the light of a generalization of the conditions applicable
to Jamaica highlighted in sections one and two of Chapter
V and the empirical verification and interpretation of
the model in sections threé and four of Chapter V.

City versus countryside are also shorthand' terms.
In addition, they reflect regional as well as sectoral
dualism. .

194
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birth rate. Child labour laws, limited housing and costs
of.aphogling support the downward trend.

" In the .traditional, rural countryside, only very

émall-amounts-of'the-ptoduct of the cities affect the

_conditions of life as expenditures for improving the

health of the country in general are made. With these ex-
penditures; death rates aecline. Indeed, the very expen-
ditures for the reduction of death, rates tend to have a
beneficial effect on the health of the people\and their
pbtential for additional births. While the opportunities
of life in the c%ﬁy encourage limitations to family size,
despite improved health, so that the people tend to re-
produce in numbers adequate only for replacement, in the
countryside the déclining death rates énd increasing birth
rates cause population growth to accelerate.

A low population-output ratio in the cities per-
mits the saving and investment of a portidn of the’'product.
The surrounding areas/ffga that with a high populatiéﬁ—
output ratio, all output is rapidly consumed and nothing
may be withheld %@th the -hope of increasing future output. .

Notwithstanding the great disparity in the welfare
of persons within and without the ;ities, the technological
constraints of fixed coefficients in ‘the cities prohibits

the employment of persons from the countryside. The

numbers who converge on the cities in search of employment
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either return to the countryside disappointed or join the
pool of unemployed and providers of petty servicg; sur-
rounding the cities. 'In effect, internal migrénts remain
in the poor‘sector. .
| The variable coefficient technology of the

counfryside allows for the abgprption of such quantities
of labour that diminishing returns to the fixed land have
set in. The marginal produc£ of any additional laﬁigjféi
now zero, or at least considerably below the wage in the
cities to which labour is attracted. The wage in’ the
cities bears some relationship to the difference betweén
the total sﬁpply of labour in the entire country and labour
requirements of the productive cities. In fact, one of the
reasons for the existence of the citié; was the potential
for low wages that the surplus labour permitted. ;The
clarity of this situation has_béen threatened somewhat by
the growth of trade unions and the @etropblitan-related
aspirations of the workers of the.citieSs However, re-—
sponses to ﬁressﬁres for increased wages in the cities
have been met by the implementation of techniques which
employ even less labour pex unit.of capital. As a resuit,
some previously employed workers were pushed into the
pooiggf the unemployed.

Forced to find a sclution for unemployment and

iow incomes, the people in the countryside devise means

-3
¥
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of work- and product-sharing which will at least permit
precarious subsistence.
It was hoped by some that the expanded industriali-

zation of the cities would filter through to the surround-

ing countryside, thereby improving levels of welfare and

eventually causing the enjoyment of a level of living

corresponding to the citieg.' But £his did not.occur. The

benefits of growth were observed‘only in the metropolis.
Diverse demﬁﬁgaphic behavioural, demand behavioural,’

technological and institutional characteristics clearly

" differentiate the cities from the countryside. Dualism is

portraved.
, ~. )

The state now becomes engaged in transferring
funds to the countryside in order to ensure the political
support of the dwellers there. The subsidies take the
form of expenditures for education in additionrto'hea}th.
There are those who approve these expenditures on humani-

-

tarian grounds. . .
The initial reaction to schools and additional
hospitals is even more rapid rates of population growth
with the attendant aggravation of existing problems and
the reinforcement of dualism.
With a response of‘iabgur supply to output in the

countryside that is positive and in excess of the response

of labour demand to output in the cities, the entrepreneurs
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are happy. The downward pressure on wages ariéing from
excessive unemployment means that their profits will
rise above normal and -that they can continue investing

and expanding their businesses. This gxpansion utiliZes

“ very little labour in relation to new capital, for phe

new techniques employed are even more gapital—inteﬁsive
énd labour-displacing. Output grows expénentiaily in éhe
cities ﬁnd population, responding positively and strongly -
to the small amounts transferred by the state, grows even
more rapidly than output. Such is the strength of
dualism.

But the destitution of the countryside is no
longer tolexable. The people of the cities fear for their
lives as the incidence of crime and violence increaées.
Those in want must be provided with some less drastic re-
course. So the proportions‘of output transfeéred by the
state is rapidly‘increased and the duration of programﬁés
for raising levels of welfare are lengthened to the end -
of keeping the poor gquiescent. The transfers take the
form of social‘expenditures for more education, health
and nutrition, housing,éeiéctricity, piped water supplies
and othertﬁery basic neceséities. Gradually, the be- .
‘havioural response of births to these exggnditures begins
to be one of. decline,'élthough h;Eit peré;stence operates

3

to prolong ﬁhe broceSS'of change.

a7 )
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Noting the wisdom of its strategy, the state
transfers are expanded to 1q£;g§§~£sfilllzers, 1rr1gatlon,
paved roads, new agrlcultural techniques, financing of
farming,wagro-industries and other industries which meet
the consumption requirements of the peoplé. Unemployment
diminishes. Moreover, the bhehavioural response of births

to the supplemented incomes declines to negative values.

While the youthful age structure of the population will

maintain a high rate of growth for some time, it appears.
that, through the action of the state in meeting the |
necessities of the poor, there is some hope for 'improving
unemployment, eliminating poverty and rectifyiog dualism.
The state may therefore even choose to.expropriate the

product of the cities, transferring all to the countryside

‘since this strategy, if dissipations are prevented, is

likely(to result in the most rapid rate of development.
Such-a strategy would be wisely combined with the dis-
covéry and implementation of new'teéhniqugs of production
suited to the factor proportions and consu:nption require-
ments of the cougﬁ&y. .
With tHe ottenuation of duwalism, it may be found,
however, that the lagged and negative response of labour
supply to output causes oscillatory time&paths for growtﬁ
of output, labour and the rate of growth of populatlon.

Whether these oscillatory time paths explode, diminish

Ve

~
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'and approach a stationary state, or assume a perpetual

‘regular pattern depends on the absolute value of the

supply of labour coefficient in relation to the demand

for labour coefficient. Some periodic increases in un-

employment may be unavoidable.

L

,ture adjusted to refléct

The conclusions are as follows:
As hypothesized, population growth can be influenced
by government expenditure which is directed towards
the provision of basic needs. The initial response
of'births to government expenditure is likely to be
positive. Thg‘subséquent response will be negative

such that the rate of population growth may be ex-

“pected to decline. The attainment of negative

responses requires sustained need-oriented government
expenditure.

This conclusion is supported by the empirical estiﬁa—
tion of births as a function of current and previous
general sociél expenditure of government in Chapter
V.-‘The régression s%ﬁae of 0.279 between births and
current government expenditure sﬁpports the initial

/

positive response.‘ Negative slopes of -0.058 and

-0.013 between births and government expenditure in

the first instance, and bi{tis and government e
the

assage of time in
second instance, support the E:BEEque negative
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response, Positive regressioh élopes of 0.679 and o
0.775 between births and all previous government ex-
penditures indicate the streng£h of habit persistence
which maintains the positive response. With continued
expehditures,the effect of habit persistence will
diminish and the long run negative . response will be
réalized.' On the basis of these estimated regression
slopes the time period required for shiftiné from an
adverse positive to a féﬁou:able negative population
response is twenty-one to twenty—fivg years.

The model constructed as a Settihg for the cenéral be-
havioural equation sﬁch that output depends on popula-

tion and population in turn depends on output, when \\\____\

reduced, provides time }aths for output, the equi;ibrium
level of laboarm\EEEhEFe change in population. The \
special features of the model are disparate demographic
and demand behavioural, technical and institutional
equations reflecting duality; the introduction of
government in the interface of the rich and poor sec--
tors; and the positive and negative responses of births

to government expenditures. The.central equation ex-
pressing births as a functidh of government expendiﬁure
permits the lést two features. - In addition, wages

are taken to be an inverse funclgon of the difference

between total labour supply and labour demand in the

#
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rich sector, profits are inversely related to wages, . i
and investment is directly related to profits. The .
model ;s-reduciﬁle to a first order difference eqﬁation‘_:;'
where the demand for labour in the rich sector is a I
current function -of output and the suppéz\of labour

in the poor sector is a lagged function of outputf

 From this, the equilibrium levels and time paths of

output, labour and the change in population may be
calculated.

Empirical estimation supports the specification of

. the system as a relevant view of the real world. K The
regressionlslopes derived from the data indicate sub-
stantial relationships of 4.909 between labour supply

and the lagged.change in.population, 0.938 between
investment and the éate of profiﬁ, 0.0835 be£ween the

rate of profit and ;pverted wages, 0.79? and -0.004

between oﬁtput and capital and labour,‘fespectively,

39.515 between labour demanded and output, and 103.707
between general social government expepditﬁreé;gnd

output. If the relationship between the wage rate

and labour is not strong, as indicated by the relativé-

1y low value for the regression slope of -0.108 x 10_5,
then postulated time péths méy be modified by the

degree of tenuity of this link. That the slope para-

meters are significantly different from zero is

&£
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indicated by fair to more than adequate F values. |
Over all; the explanatory value of the system is
indicated by values of 0.68 and over for the coeffi-

clients of multiple determination.

‘The model incorporates dynamic féa{ures, firstly, in

the response of births to all previous government
expenditures such that the strength bf behavioural
inflexibility or reéistance to change may be evaluated;
secondly, in the lagged response of labour supply to
output, thereby recognizing the intergenerational gap;
and thirdly, in permitting an assessment of sectoral
vulnerability and the extent Qf duality through the
introduction of goverﬁment_activity. '

The model provides impact multiplieré, § and 8,

the coefficients of demand and supply of labour,

which summarize the responses of tﬁe various variables
of the model. & is the labour-output ratio. This

ratio is equivalent to {o/B8 k7 + §'(1-820/B1kmu)};

- where o, estimated to be -0.108 x 10—5, is thé re-

sponse of the Wagé rate to labour in the poor sector;
By and Bz, estimaﬁ d to be 0.792 and -0.004, are tﬁe
coefficients of capital and labour in the production
function, respectively; w, estimated to be 0.938, is
the investment profits ratio; p estimated to be

0.0833, is the response of profits to inverse wages;
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g egtimated to be 39.515, is the marginal produét
of labour demanded with respect to output; and K

is a multiple of investment.' In relatiOn‘YO the pur-
pose éf the model, g = ¢yr is of particular interest:
Y representing the behavioural response of births to
goverﬂment expénéiture which may be positive or nega-
itive, T repre%enti?g;the proportid? of output of the
rich sector that isftransfefred tolfhe poor sector,
and ¢ being the pﬁoportion of a biréh cohort in the
poor sector‘théf will enter the lébour force. Esti-
mated values for vy are‘0.2§9 in the short run and
=0.013 or -0.058 in the long run. Values for T and €
are 103.707 and 4.909, respectively. In terms of
possible policy, it is significant‘that the values of
these parameters may be affected or determined by the
government.

Estimation suggests that possible values for § and 8
may be such that B > §in the short run and that § > |8l
in the long run. Hence it may be possible to observe
exploding monotonic growth in the short run and
damped oscillatory growth in the.long run.

The model provides a quantitative understanding of
the way in which dualism may be céeate&. A positive
response of births to income, in the absence of cor-

rective government transfers to the poor sector,
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combined“with falling death rates, can cause rapid
incredsés in population which, with a scarcity of : ¢
grable land, will push a country onto the path towards
duafism.

6. . The mode of production of=fhe rich sectbr can
st}engthen the stranglehold of dualism. The techno-
logy employed, the exclusive pursuit of the brofit
motive, and the deposition of the surplus of produc-
ftlpn without thought of the poor sector can trlgger

/ résponsé% in that sector such that duallsm is created
r ;apd'malntalned.

7. Mild welfare policies of the government can seérve to
aggra§ate dualism. The pernicioﬁs naﬁﬁre of the popu-
lation problem due to habit persiétenée.will distort .
the purpose of programs that are too short and too

small. Stingy doses of welfare will create immuhity

to development. ’
8. The model shows not only how dualism.may be created
but how it can be overcome. Only large and fepeated
doses 6f wélfare can effect a cure. Considerable
amounts of funds may have to be cbnsistently trans-—
ferred to the poor sector for meeting the basic needs
of thé people. Redistribution gf income is not just

a requirement which should accompany or evolve from

development; it.is a prerequisite for development.
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11.

‘terms of the strength of dualism.
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The dualistic model as an analytical tool is vindi-

" cated. The dependency theory mé& be regarded as one:

aspect of the dualistic framewo:k with respect_to a
view of the process contributing to the creation of
dualism and a means for dissolving dualism. It is
possible that dependency may.even bé measurable in ’
&

The model provides. one possible theoretical explana-
tion for observed Kuznets' cycles and substantlates
the exlstence of osclllatory paths for changes in out-
put, changes in labour, and the rate of changé of
population. These osc1llat10ns are long intergenera-
tlonal saw—toothed movements and take place in the
more advanced economy when births are inversely rela-
ted to output. They are dependent on Supply side
rather thaq'dgﬁand cdnsidgrationsf N@efh%r the oscili
lations explode, dampen® or fluctuate forever depends
on the relative values of the coefficients of labour
demand and supply. | .

The model permits; in the context of am open economy,
four basic alternativés for the atténuation of dualism.
Firsﬁly, the absorption of the poor sector into the
rich seétor by incréasing the output of the rich sec-
tor or varying the coefficients of the demand side

such that the demand for lébour will be increased;
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secondly, the contraction of the poor sector by vary-
ing the coefficients on the supply of labour side *
such that the supply will be decreased; thirdly, the
increase of the output of the poor sector or sectoral
transformation; fourthly, the'exp;OPriation of the
product of the rich sector and its diversion to the
poor sgctor. These alternatives, which derive from
the dual ecénomy framework, yield primary policy'op— \\\\\\;
tions for development. All four options also have
varying implicationé for overall declines in popula-
tion growth rates. | |
The entire approach is viewed‘gs one for identifying
a structure ané determining a process, with the fundamental
mechanisms involved therein. The étructure is the completely
dualistic economy. Inhomogeneous demographic behavioural,
demand behavioural, technical and institutiopal equationé
define this structureL The process is such that complete
dualism is first generated and then attenuated. This takés
place with the positive and negétive responses of births to-
government e#penditure for the provision of hecessities,
the lagged response of labour supply to output, and the

possibility for sectoral interaction over time.
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The main policy impiication of the foregoing is
that population growth rgffizneed not be left to change
exogenously. Planners can éxpect to bring population
intq line with other factors within, possibly, three
decades if not less; The requirement fo? this will be
the vigorous di?ection of funds towards the provision of
basic needs. Hénce, in the context of endogenous popu-
lation, the basic needs approach may be interpréted as
the capturing and ploughing.back of surpluses into the
traditional sééter such that conditions of life may be
trénsformed and fundament;l rights attained so that

healthy, educated, produdtive people may have the oppor-

tunity to realize their human potential.
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APPENDIX
LA ABSTRACT OF

Population and Productivity1

An endogenous treatment of population in an econo-

mic framework is the main consideration of this thesis.

h -

-

A dualistic model is COnstrucfed with sectors---
labelled poor and rich for convenience--which displayfih-
homogeneity in terms of their behavioural, technical and
institutional eéuatiens. Intersectoral confrontation is

provided for through the medium of government activity.

.

\Births in the poor sector are a function of need-priented
government transfers from the rich sector. The dynami;?
treatment of this central equation such that all previous
- as weléﬁas current government social -expenditures affect
current births suggests that, although hindered by habit
persistence and a possible initial positive response,
need-oriented government expenditure will cause a decline
in births. This may be expected to take place within af
least three generations. Population growth can therefore

be reduced by a certain pattern of government expenditure.

In the context of the model, the- causality provided
_ ﬁ

lBrenda C.H. Gayle, doctoral thesis presented. to
the Faculty of Graduate Studies, University of Ottawa,
Ontario, September 1978, vii-226, .
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By the.central equation such that population is deteymined by
output which'itSelf depends on popula ion -as a fac r'oﬁ pro-
duction, permits the d?lineation of ﬁimé paths for output,
labour ahd,the.éhange of population which aré in the'shdrt run
monbtonic and in the‘long run oscillatory. ‘It is possible to
trace a pattern whereby dualism may be created, perpetuated,
and finally resolved. The scenario is that of a population e
‘generating sector which iesponds with rates of growth which
; 6utstfip those of the output géherating sector. Beh&vioural in- 7
. flexibility or habit persistence of the poor sgctor/éxpressed in the central .
equation operates to support qﬁéiism. With the persistent
direction of social expenditures and measures for meeting
needs towards the poor sector the behavioural résponse { .
will evenﬁually be reversed and population growth rates
will diminish. -
Four basic alternatives for the attenuation df | /////ﬁ\
dualism and the generation of growth with development are
. permitted by the model. The alternatives a;e, firstly, the
absorption of the poor sector into the rich sector by in-
creasing the output of the rich sector or varying the co-
efficients of the impact multiplier- on the demand for
1labour,side; secondly, the contraction of the poor sector
by varying the coefficients of the impagt mﬁltiplier on
the supply of labour side; thirdly, the increase of the

output of the poor sector above subsistence level through
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the transformétion of that sector; fourthly, the elimina-
tion of the rich segtor through expropriation and diver-
sion to‘the podor sector.

Tt appears that while short run growth paths are
moniotonic, exploding.if“the lagéed response of labour
supﬁly to output.exceeds?the response of labour demand
to output, in the long ran oscillat?ry time paths corres-
ponding to Kuznets' cyéiéé are unavbidable. These oscil-
lations may diminish with time if tﬁe strength of the
.respoﬂse of the deménd for labour to output exceeds that
of the supply of labour.

The modei is tested with demographic and economic
datq of Jamaica. While some equdtions display a better -
fit than thers~—the central equatlon being among’ ‘the
‘former——lt is found that there is a maasure of correspond—
encg between the model and a view of the actual world which
-ﬁ the approach relevant for an understanding of gndo—
geno populatlon'ghd product1v1ty
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