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Abstract

A general model of derived demand linkages in terms of technological
interdependence of both the segments - modern and traditional - of a dual
economy is developed. After defining two types of (complementary) demand
linkages - induced and diffused, the economic states of those segments are
characterized either from production and price structures point of view or from
consumption and cost structures point of view. The combinations of the
economy-wide investment levels with either terms-of-trade or wage-inequality
that give rise to the above states of the economy are identified under both lower
and higher stages of development.
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A GENERAL MODEL OF DERIVED DEMAND LINKAGES
IN A DUAL ECONOMY: SOME STRUCTURAL IMPLICATIONS

I. Introduction

It is often argued that Lewis's (1954) classical model of
development process in labour surplus dualistic economy1 is
basically supply oriented i.e., expansion of the modern segment is
restricted only by its capital shortage, and, therefore, demand for
its product has no direct role to play in its growth process as
such. The importance of demand linkages between modern (capitalist)

and traditional {(pre-capitalist) segments of a dualistic society or

between industrial and agricultural sectors3 of an economy has been
recognized by economists including Lewis (1972) himself. In the
past decade, a few attempts have been made in constructing
integrated models of growth and development in labour surplus dual
economies especially in the classical and Keynesian/neo-Keynesian
traditions. Models of Rakshit (Ch. 2 in 1982), Taylor (1982, Ch. 3
in 1983), de Janvry and Sadoulet (1983), Dutta (1985), Thirlwall
(1986), Rattso (1988), etc. are some examples of such attempts.

Usually, two types of demand are considered-- technologically
determined derived demand for intermediate/capital goods, and
socially determined final demand for consumer goods. Although we do
not rule out consumption demands within and across the
segments/sectors, the 'demand linkage' in our model below will
primarily reflect the production structure, and hence refers to the
first type of derived demand. Such 'demand linkage' could be of
either two-way or one-way depending on if technological
interdependence for each other's products used as inputs exists both

* The main characteristic of a dual economy is that two different socio-
economic-technological environments-- namely, modern and traditional, co-
exist within the geographical boundary of a single nation. The details of
other characterisics of such an economy are discussed by the author in
Dutta ( 1985, pp. 53-57).

2
The terms-- 'formal!', 'organized', and ‘'regular' are often

interchangeably used for the term modern, while the opposites-- 'informal®,

'unorganized', and 'irregular' are similarly used for the term traditional.

: The term 'segment' refers to the compartmentalization of a society on the
basis of specific mode of production (e.g., capitalist and pre-capitalist).
The term 'sector' refers, on the other hand, to the compartmentalization of
any segment on the basis of either specific goods under production (e.g.,
capital and consumer goods) or economic activities (e.g., agriculture and
industry) .



way or not. In the models of Taylor (1982, 1983) and Thirlwall
(1986), production in agricultural sector depends on industrial
sector for intermediate/capital goods. Similar one-way demand
linkage exists in the model of de Janvry and Sadoulet (1983).
However, Rakshit's (1982) model assumes that non-agricultural
sector's production depends on agricultural sector's surplus wage-
good. Thus, these models are the examples of one-way demand
1inkagesd. In section-II below we will develop a general (static)
model of two-way demand linkages in the context of a closed dual
economy. It is partly neo-Keynesian in nature because prices are
determined according to some mark-ups formula, and partly neo-
classical because investment level 1s endogenously determined by
saving supply. The section-III first transforms the model to a
fully neo-Keynesian one in that investment level is exogenously
determined, and then it focuses on the general solution as well as
the stability of the model. In section-IV attempts will be made to
characterize two types of complementary linkages (induced and
diffused) under different (lower and higher) stages of development.

Finally, a concluding note will be provided in section-V.

II. An Analytical Model of a Dual Economy

In our following analysis, we will call the two
segments- - 'modern' and 'traditional' as advanced(A) and backward(B)
respectivelys. The government or any ruling authority is assumed to
have administrative control over the price and wage policies in the
A-segment, and over the fixation of the mark-up rates in both the
segments. The A-segment is capitalistic and predominantly
industrial; it produces one type of composite good that could be
used as a consumption/capital good in both the segments, or as an
intermediate one in the B-segment; the prevailing wage-rate (Wp) of

¢ Tt is to be noted that in these models mentioned above the modern sector
uses surplus labour of the traditional sector. Since we define demand
linkages in terms of sectoral interdependence on each other's products (not
labour) as intermediate/capital inputs, these models are said to have no
two-way demand linkages.

s The terms-- advanced and backward-- are here used just for the sake of
categorization of the two segments of a dual economy in terms of their
material progress. This does not mean that the traditional segment is
necessarily backward and the modern one is necessarily advanced from the
social point of view. As sociologist Gusfield (1967) warns, tradition and
modernity must not be used as polar opposites as it is widely used in a so-
called linear theory of social change. On examining seven assumptions of
this theory, he shows how this theory greatly distorts the history and
variety of civilizationms.

the (unskilled) workers is institutionally fixed in nominal terms.
The B-segment is, on the other hand, predominantly agricultural, and
producing a primary product say, corn used as wage good/cash crop;
the (nominal) wage rate (Wg) is here variable, and Wp>Wg.

The structural phenomenon of disguised unemployment or the
reserve army of surplus 1abour6 (measured in terms of full-time
equivalent jobs) is assumed to exist in the B-segment as is the case
in many of the developing countries. If Lp and Lg are the labour
forces engaged in the production of A- and B-segments respectively,

and Lis the total labour force of the economy as a whole, then

(f:-LA-LB) is the reserve army of unemployed labour force. We also
assume that the production relation in the B-segment is semi-
feudal7; only the landlords and the rich peasants manage to trade
their marketable surplus with the A-segment. The production
processes in both the segments are assumed to follow fixed co-
efficient technologies, which can be justified from the short-run
point of view. The B-segment is capital constrained and capital is
here fully utilized. On the other hand, capital in the A-segment is
presumed to be under-utilized. Similar to the political phenomenon
of over-staffing that exists especially in the public sector of many
of the developing countries, such a structural phenomenon of chronic
excess capacity of capital services in the A-segment of our model is
justifiable. This is partly because of the technical
indivisibilities of many of the plant-structures, capital-equipments
and machines, and partly because of the lack of effective demand
that causes less thrust for induced investment. Under these
circumstances, Kaleckian or neo-Keynesian mark-up pricing rather
than neo-classical marginal cost pricing seems to be a more
realistic description of price policies of the capitalists in the

¢ surplus labour is defined by Sen (1966} as 'that part of the labour-force
in the peasant economy that can be removed without reducing the total
amount of output produced, even when the amount of other factors is not
changed.' 1In our present model, the reserve army of surplus labour in the
B-segment is said to include the disguised and unemployed labour force of
the urban informal part as well.

’ As Bhaduri (1973, pp. 120-21) uses in the context of Indian agrarian
economy, the semi-feudal production relation has ‘'more in common with
classical feudalism of the master-serf type than with industrial
capitalism.' He points out four prominent features of such an economy: (a)
sharecropping, (b) perpetual indebtedness of the small tenants, (c)
concentration of two modes of exploitation, namely, usury and
landownership, in the hands of the same economic class, and (d) lack of
accessibility for the small tenant to the market.



oligopolistic A-segment and of the landlords or the rich peasants in
the semi-feudal B-segment of a dual economy. Mark-ups over variable
cost are found to be quite stable in the developing countries8 -
more so in their A-segment at least in the short-run. To note that
these mark-ups are some kind of exogenous profit rates as
distinguished from the endogenous profit rates in the neo-classical

sense of marginal productivities.

Let Xp be the level of output-flow in the A-segment.
Disregarding any possibility of inventory demand for its product,
the supply (or producer)} price, Pp, can be determined by some mark-

up pricing formula such as:
Py = (1+1p) (Wpabp+Pgpap) (1)

where 15 is the mark-up over variable cost, bp is the labour-output
co-efficient and ap is the input-output co-efficient. Let Xgp be
the amount of the B-segment's output used as intermediate input in
the A-segment and since Lp has been assumed to be the number of

labourers employed in this segment, then one can write:

XBa
Xp = (2)
an
and
La
Xp = (3)
ba

Since the amount of fixed capital goods (including infra-structure),
Ka, is assumed to be under-utilized, up may be some measure of
capacity utilization in the A-segment. In fact, one can write:

Xp = upKp (4)
Mark-up rate for the firms in this segment remains stable at least

until the capacity is fully utilized.

8
Taylor (1983, p. 14) cites a number of recent studies in support of the
existing stable mark-ups in some of the develcping countries.

Income-flows generated in the A-segment can be decomposed into
three parts: wage income (WpLa), rental income (rpKa), and income to
the suppliers of intermediate goods from the B-segment (PgXpa) so

that one can get:

PpXp = Walp + rpKp + PpXpp
or
PpaXp = WabaXa + rpKp + PgpapXp (5)

: ; 9 . ,
where rp is quasi-rent oOr gross return to capital services.
Although return to capital seems to be some kind of residual measure
in the present context, it is certainly endogenous and depends on Pg

and ua in the following way:

(Pp - Wpbp - Ppap)Xp

a
Ka

= tp {Wpbp + PBHA)UA (5.a)
The rental income of the A-segment is assumed to be spent on

products of both the segments either for final consumption and/or

for investment expenditure in the A-segment itself.

Because the A-segment, the B-segment is capital constrained,

the existing fixed capital (including land and infra-structure ,
Kg, in the B-segment is assumed to be fully utilized. Due to this
capital constraint, employment opportunities are limited in the B-
segment. Output supply is, therefore, not responsive to price or
other (market) incentives at least in the short-run. In fact, a
considerable portion of goods and services generated in the B-
segment is basically not even meant for market at all; these are

91n fact, as Kaldor (1955-56, p. 90) points out, the quasi-rent earned on
the use of capital goods of various kinds is nothing but the profit in the
Marshallian sense of a short-period theory of distribution. "The doctrine
of the 'quasi-rent' assimilates capital as a factor of production to
Ricardian land: the separate kinds of capital goods being treated as so
many different kinds of 'land'. Here the problem of the measurement of
capital as a factor of production does not arise .

10Usually, the government provides the services of the major infra-
structural facilities like that of irrigation, highways, railways, cold-
storage, electricity, etc. to both the segments. In the present model, we
assume that these services are supplied privately. The government or any
ruling authority acts only as an arbitrator in fixing the wage-rate in the
A-segment and mark-up rates in both the segments.



rather produced and consumed directly within the households
themselves. Sustained output increase, especially in agriculture,
is possible only through capital investment in land-clearing
activities, irrigation, power-generation, etc. If Xg is the level
of marketable output-flows in the B-segment, then one can write:

Xp = upKg (6)

where ug is the output-capital ratio in the B-segment. The level of
employment in this segment with surplus labour supply directly
follows from the level of existing capital. So,

Ly = bgXg = upbpKp (7)

where bg is the labor-output ratio in the B-segment.
If Xap is the amount of the A-segment's output (say,
fertilizer, pesticides, small tools and machineries, high-yielding

varieties of seeds, etc.) used as intermediate inputs in the B-

segment, then

(8)

Xp

where ap is the (intermediate)input-output co-efficient in the B-

segment.

As to the price of the B-segment's produce, one could consider
two types of price - producer price and supply price separately.
Because of the timing constraint on buying and selling activities of
a large number of small indebted peasants, or to borrow Bhaduri's
(1983, p. 22) terminology, because of the latter's 'temporal
inaccessibility to the market', the producer price becomes a
distress-sale price. It is typically lower than the supply price,

and sometimes it even reduces to mere cost price. It is the

. 11 .
landlords and the rich peasants who, usually being also the

wholesale traders, enjoy the fruit of higher supply price. This

11

For simplicity, we will consider the households of landlords and rich
peasants together as a single class. Similarly, the households of small
peasants and landless labours together are assumed to form another class.

supply price does also include the capital rent to their investments
on storage capacity, transportation, and other facilities for the

marketability of the product to the A-segment. If g is such a
parameter (similar to that of mark-up in the A-segment) that covers
both (commercial) risk premium and capital rent over the producer

price, then the supply price, Pg, can be written as:
Pg = (1 + ‘[B) (WBbB + PAaB) (9)

We however assume that the government fixes P, as support price for

the marketable surplus of the B-segment.

Just like in the A-segment, income-flows generated in the B-
segment can be decomposed into three parts: wage income (WBLB)H,
rental income including risk premium that we call general rental
income (rBKB)B, and income to the suppliers of intermediate inputs

from the A-segment (PpXap). In other words,

PpXg = Wplg + rgKg + PaXpp
or,
PgXg = Wglp + rpKp + PaapXp (10)

12 . :

This is, in fact, labour income of various households such as self-
employed producers, share-croppers, traders, bonded and hired labours, etc.
when translated in terms of some kind of full time equivalent jobs.

JAccording to Hicks (1969, pp. 142-43), use of fixed capital (rather than
the use of hired labour) in the production process is the essential
criterion of the capitalist mode of production. From this point of view,
the landlords and the rich peasants who are also the wholesale traders of
the B-segment's produce can be called capitalists. Conseguently, their
income from trade using fixed capital (including land) is categorized as
general rental income.
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The rate of above general rental 1ncome] in the B-segment therefore

becomes:

(Pg - Wgbp - Ppap)Xp

-}
Kp

= 1g (Wpbg + Paap)up (10.a)

Similar to the expenditure pattern from the capitalists’
rental income in the A-segment, the B-segment's rental income is
assumed to be spent either as final consumption (e.g., on food of
the B-segment and the products of the A-segment used as consumer
goods) and/or as investment expenditure (on products of the A-
segment as capital goods). Workers in both the segments are assumed
to spend all of their wage income (Wplp + WgLg) as final consumption
on either or both segments' products. Even if they manage to save
some portion of their earnings, sooner or later it is spent on
unproductive luxurious housing construction, gold and jewellery

purchase, marriage or other social ceremonies, etc.

Let sp and sg be the saving propensities of the recipients of
rental incomes in the A- and the B-segment respectively. The total
amount of saving (8) in the economy as a whole is:

S = sparpKa + sprgKpg (11)
The part of the rental incomes used for final consumption is of the
amount (l-sp)rpKp + (l-sglrgKg. If D is the value of the economy-
wide total consumption demand coming from the workers and the non-

workers in both the segments together, then

D = (WpLp + Wglp) + (1-sp)raKa + (1-sp)rgKp

i}

(1-sp) 15 (Wpbp + Ppap)Xp + WabpXp +
(1-sg) tg(Wgbg + Ppag)Xp + WpbpXp (12)

le we do not distinguish between different households in the B-segment
and consider them together a single (peasant) class as in Taylor (1983, p.
166)), then the labour and non-labour incomes are not separated and,
therefore, the overall rental rate (rp) will be determined simply on the
basis of the total value of (net) output, PpXg. Consequently, rg =
PgXp/PaKg.

Using (1) and (9), we can write (12) as:

I ™ 1 pg
D = |(1-SA) + - — ap I PaXp +
L 1+1a  1+1p Py
r 13- 1 Pa ]
| (1-sp) + - — ag | Pgxg
L 1+t l+tg Pp J
or
Py Pa
D = [L)A - — aA] PpXp + [UB - — aB] PBXB (12.a)
Pa Py
or
D = [V PpXp + v'p PpXpl (12.b)

where vp and vg are the propensities to consume from the income
flows of the two segments before the intermediate input payments are
made, while v'p and v'g are the consumption propensities after these

payments are made.

It is to be noted that v'a and v'g are, unlike in Taylor (1983,
sec.3.1), functions (linear) of the inter-segmental terms-of-trade
(Pg/Pp). Depending on the economic and political strengths of the
capitalists and the landlords, the terms-of-trade could be
manipulated via the fixation of 1 and tg vis-a-vis that of Wp. If
this is favourable to the B-segment, then obviously it will increase
the propensity to consume from the B-segment's income. This is
simply because the intermediate inputs now become relatively
cheaper. This will, on the other hand, decrease the propensity to
consume from the A-segment's income because the intermediate inputs

(food/cash crop) used here become relatively expensive.

Total consumption spending (D) is split between the two
segments. If Cp and Cg are the real consumption spendings on
products of the A- and the B-segment respectively, then



10
D = PpCp + PCp

Let's assume that a constant level of the B-segment's product (e.g.
food) of say, 0, is consumed as the subsistence requirement for the
economy as a whole, and this is independent of prices and income.

To capture this stylized fact of Engel's law that food consumption
is relatively income inelastic, we use Taylor's treatment15 of this

fact in the following way:

PpCp = AD + Pp [¢] (13)

and

PpCp = (1-A)D - Pg ® (14)
where A is the fraction of the economy-wide total consumption
expenditure spent on the non-constant (or non-subsistence) part of
the B-segment's product, and (1-) is its other fraction spent on
the A-segment's product and on the subsistence part of the B-
segment's product. This formulation is, in fact, the simplified
version of econometrician's linear expenditure system according to
which non-subsistence consumption expenditures are linear functions

of prices and income.

The material balances of the two segments can now be written

as:

Ky = Cp + Xpp *+ I (15)

and

Xg = Cg + Xgp (16)

15In Taylor's (1982) two-sector model, though the workers in both the
sectors of the modern economy are assumed to have real demand for
agricultural goods, the recipients of capital incomes do not consume
agricultural products. In his other two-sector model, Taylor (1983, sec.-
3.1) assumes that the agricultural sector is classless in the sense that it
has only one class - peasants. No distinction is drawn between the food-
sectors capitalists and labours as two separate economic classes. In our
dual economy model, on the other hand, we assume that both the segments
have their class structures - capitalists and labours in the A-segment, and
landlords and labours in the B-segment. Besides, we also assume that all
the classes consume both types of products produced in the two segments.

11

Since investment (in terms of products of the A-segment), I, is here

. s 16 .
saving determined , we can easily show that:

Pp I =S (16.a)

In the above model, there are 14 endogenous variables (Xp, Lp, Wg,
Pa. TIa. Ip, Up, Xap. Xgar Car Cp. D, S and I); 8 exogenous
variables (Xg, Lp, Ka, Kp, Wa, P, ip and tg); and 9 parameters (ap,
ag, ba. bg, sp, sg. A, ug & 8). Because the number of structural
equations ([(1)-(5), (8), (10)-(16)] in the model is 13 which is less
than the number of endogenous variables by one, the model is

indeterminate.

ITI. The Ceneral Solution, Adjustment Process and Stability in a

Short-Run Framework

Here we will concentrate our analysis in a framework of short-
run model with the assumption that the economy-wide investment (I)
is exogenously determined, but could also be parametrically changed,
say, by the State or any planning authority. The model which fully
becomes neo-Keynesian in nature is now a determinate one because the
number of both structural equations and endogenous variables is 13.
Since the output level (Xg) of the B-segment is determined basically
by its available capital, it is supply-constrained and not
responsive to the terms-of-trade (Pg/Pp) at least in the short-run.
The output level (Xa) of the A-segment is, on the other hand,
demand -constrained, and more importantly, it is directly responsive

to the terms-of-trade. If the economy is in macro-economic

. gy . 17
constrained equilibrium , then the excess demands for the

commodities in the two segments will be zero. Excess demands for

16In the neo-classical view, investment is endogenously determined by
saving, whereas the vice-versa is the case in the neo-Keynesian tradition.
In the latter tradition, exogenously given investment behaviour is, as Sen
(1963, p. 54) elaborates, further determined by the ‘animal spirits’ of the
entrepreneurs or by their expected rate of growth.

17The term 'equilibrium' is not really the concept of 'equilibrium' as we
understand in the context of the General Equilibrium model of purely market
economies. Such a model of a developed market economy is generally based
on the assumption that there are no structural constraints in either the
demand-side or the supply-side of the market. The equilibrium notion used
in our model of a dual economy is a static state of guantity-constrained
equilibrium that can be called structural disegquilibrium. Here actual
quantity of products marketed is the minimum of the quantities demanded and
supplied, and the demand and supply are very likely with some kind of
social, economic, political or technological constraints.
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labour and financial assets are not considered. This is because we
assume that the economy is labour-surplus, and we emphasize the real
aspect of the economy by disregarding money and other financial
assets. Contrary to the Say's Law, here demand creates its own
supply at least in the A-segment where there exists under-
utilization of capital due to the lack of effective demand. 1In
fact, the deficiency of effective demand arises in our model as a
result of the wage-good/cash-crop bottleneck of the A-segment that
exists in the forefront and the capital-good bottleneck of the B-

segment that exists in the background.

The material balances (15) and (16) of the two segments can be

written as excess demand functions:

Py Pg
EDp = - [1-(1-AM)VA + {1-A) — aplXa + [(1-AMvpXp - 0] —
Py Pp

+ lagXg + I (20)

[using (14) & (12.a)]

and
Pp Py
EDg = [(1-Map + Aoy — 1Xpz - (l-Avg)Xp - hag — Xg + 0 21)
Pg Pg
[using (13) & (12.a)]
The condition for the macro-economic constrained equilibrium
is:

EDp = EDg = 0 (22)

where EDp and EDg are functions of the two endogenous variables Xp

and Pg/Pp (or, rg/rp).

As regards to the adjustment processes in terms of the Ievel
variables, the terms-of-trade will go in favour of the B-segment
(i.e. Pp/Pp rises) when there is an excess demand in the market of
its product (especially cash-crops/wage-goods). And then the A-
segment adjusts its output level (Xp) in such a way that the economy
may get back to its demand-supply balance within the various

13

structural constraints under consideration. In fact, the demand-
supply balance in the markets for commodities is nothing but the
saving-investment balance of the economy. In other words,
exogenously given investment is financed, in {(constrained)
equilibrium, either by saving out of total income flows of the two

segments together, so that:
PaI - [(1-vp) PaXp + (1l-vg)PpXpl = 0
[using (13), (14), & (12.a)]
or by saving out of rental income in particular to get:
Pal - spta(Wpbp + Pgap)Xp - sptglWgbpg + Ppag)Xg = 0
[using (5.a), (10.a) & (11)]
If 't' be the unit of time during which adjustment takes

place, then the adjustment processes will be described by the

following differential equations:

. axp Py 1
£ = — = £[EDy (Xp, —1, |
dt Pa |
and r (23)
. d(Pg/Pp) Py |
(Pp/Pa) = = g[EDg (Xa, —)1] |
dt Py }

Under macro-economic (constrained) equilibrium when (22) is

satisfied, functions '£' and 'g' satisfy
flo) = g (0) =0,

that is, the system is at rest. Under macro-economic
disequilibrium, functions 'f' and 'g' have positive first order

derivatives. That is:
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dg d (Pg/Pp)
_=—— >0, and
dEDg 4 EDg

at axa

dEDp  dEDp

It is to be noted that the stability of our model of a dual economic
system with the adjustment processes described by (23) is not

guaranteed. This is shown in Appendix.

Let's consider three following special cases of the above
general model (with ap>0 and ag>0) of a closed dual economy:

Case (i): ap = 0, ag = 0,
Case (ii): ap = 0, ag > 0, and
Case (iii): ap > 0, ag = C.

While Case (i) corresponds to Lewis's (1954) basic model, Case (ii)
is in the spirit of the models of Taylor (1982, ch. 3 in 1983) and
Thirlwall (1986). It can easily be shown (following Appendix) that

the unique stable solution could be guaranteed in these first two

casesm, with certain restriction only on the level of the economy-
wide investment. Case (iii) is, on the other hand, not only
analytically similar to the general case, it also does not
necessarily guarantee the stability of the system. Although
Rakshit's (1982, Ch. 2) model falls under Case (iii), it has two
major restrictions. Firstly, neither of the two sectors in
Rakshit's model uses (fixed) capital, and secondly, the terms-of-
trade between the two sectors is fixed as in Rattso's (1988) paper.
In the following section, we will characterze the structural
situations when the states of induced and diffused complementary
linkages between the two segments of a dual economy prevail.

18

In both of these two cases, X, and P, are the two endogenous variables to
solve the two excess demand functions of the two segments. In these cases,
ap being zero, P, is exogenously given. It should also be noted that the
comparative static analyses are similar in both the cases as is shown in
Dutta (1985, Ch.-3).

15

IV. The Characterization of the Induced and Diffused Complementary
Linkages

As we have already mentioned, there exist wage-good/cash-crop
bottleneck in the A-segment and capital-good bottleneck in the B-
segment. The demand-determined A-segment of the dual economy, which
is dominant in relation with the supply-determined B-segment, is
also assumed to be with under-utilized capital goods. This is so
essentially because of deficiency of the effective demand in the
economy as a whole. Under this less-than-full-employment state of
the economy, we will characterise the forces of linkages
(backward/forward) that could exist within and across the two
segrents in the context of the social division of labour aspect of

the economy.

In our model with the neo-Keynesian mark-up pricing mechanism,
variable costs of labour and intermediate inputs are the basic
determinants of the price structure in both the segments. Again,
the incomes from the variable inputs (especially of labour) and the
rental incomes are the basic determinants of the segment-specific
consumption structure of the economy as a whole. This is so mainly
because of the (intermediate) inputs requirement in accordance with
the fixed technical co-efficients, and the residual nature of the
rental incomes. Consequently, the causality between production and
price structures is simply the mirror image of that between
consumption and cost structures. Keeping the above characteristics
of our model in mind, a dual economy is said to have induced
complementary linkage when either of the two situations prevail:

(i) Under the existing consumption (social preference) and income
(class) structures of the economy, the wage-inequality favourable to
the A-segment's workers [with (Wgp/Wa) declining] encourages the
consumption demand for its own product [i.e. Cp or (Cp/Cg)
increasgses]. 1In other words, under induced complementary linkage,

one can get:

d(CA/cB) d(CB/CA)
<o or, ———— >0 (24)
a (Wg/Wa) da(Wg/Wp)
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(ii) Alternatively speaking, under the existing production
(technological) and price (market) structures of the economy, the
terms-of -trade favourable to the A-segment [with (Pg/Pa) declining]
encourages its own growth [i.e. Xp or (Xp/Xp) increases]. 1In other

words, under induced complementary linkage, one can also get:

a(Xp/Xp) d(Xg/Xa)
<0 or, — >0 (25)
d(Pg/Py) a(Pg/Py)

Under diffused complementary linkage, the inequality signs in
(24) and (25) will be reverse (along with the equality sign to hold
as well).

We will now show how different levels of terms-of-trade
(Pg/Pap) or wage-inequality (Wg/Wa) correspond to the induced or
diffused states of the economy as reflected in the resulting
different levels of the economy-wide total investment,I. Before we
do so, let's first distinguish two stages of development of a dual
economy - lower and higher - in terms of the values of some of its
structural parameters. A developing dual economy is said to be in
Jower stage of its development from the point of view of its
material growth when the proportion of (wage-good) saving in the B-
segment (and hence the marketable surplus of its produce available
to the A-segment) out of the (general) saving level from its own
income flows is less than the proportion of expenditure level [as
the economy-wide subsistence (wage-good) consumption] out of the

economy-wide total investment demand i.e.,

1 - dvg pgf

P g—— (P, assumed to be a numeraire).

Otherwise, the developing dual economy will be in higher stage of
development. In fact, this above condition with an equality sign
could be called a 'turning point' in the process of development of

the dual economy under consideration.
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Setting EDp and EDg equal to zero in (20) and (21) and then

solving them one can get:

[1-Aog+A (Pp/PglaglI - (1l-vg) (PR/Pp)8
Xp = (26)
A
and
[(1-R)ap+ivp (Pa/Pg)]T + (1-va)8
Xg = (27)
A
where A = [1-dvg-(1-Alval + A (1-va) (Pa/Pglag + (1-2) (1l-vpg) (Pg/Pplas.
Now, using (26) and (27), we can write:
Xp  [1-Aug+A(Pp/PglaglI - (1-vg) (Pp/Pa)6
—_ = (28)
Xg [(1-M)ap+hop (PA/PR) 1T + (1-0a)8

Taking the derivative of (Xa/Xpg) in (28) with respect to (Pg/Pa),
our general model with positive ap and ap gives the following:

When the dual economy is with induced complementary linkage, its

quantitative characterisation of (25) holds. Therefore,

d (Xp/Xg)
< 0
d(pg/Pp)
pp? Pp? Pa
= ® = [-A(1-Magag+th(1-Avgloa]l — I2 -A(l-vp)agh — I-2hva(1-vp)6 — I
Py Py Py
~(1-M) (1-ug)aghI - (1-vp) (1-vE)02% < 0.
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If ag = 0 as in Case-(iii), the characterisation (25) can
alternatively be written in terms of I, from the above inequality,

as:

Py (P )
@ = A(1-Avg}LaIZ%-2hvp (1-0g)8 — I - (1-vy) (1-vg)82 | — | <0 (29)

Pa {2a J

Let's take the derivative of (29) with respect to (Pg/Pp} and set it

egqual to zerc to get:

ar (1-0gB8(AUaAl + (1-Up'8iPg Py

(BRI

d(Pg/Pyp) Ao [(1-dvg)I - (1-ug)B)Pg/Pp)]
which, on further differentiation, will give:
(Pg/Pa) az

Mg (1-0p) 021 [Aop (1-vg) + (1-vp) (1-Aog) ] [1- ———— —————]
a1 I d{(Pp/Pa)

d(Pg/Pa)2 [A(1-A0g) UAT-Avp (1-0g) 8 (Py/Py) |2

for inelastic investment demand. The numerator on the RHS of (30)
is positive, but the denominator could be positive or negative
depending on the stages of development. In other words:

d1
< 0 (32)

d(pg/Pa)

holds for the lower stage of development in a dual economy with
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dr
> 0 (33)

d(PB/PA)
holds for the higher stage of development in a dual ecconomy with
1-ivg Pp8 r (1-Map [ Pg

> — |1 e | —

Y
[
1l-vg PAI L 2hvp L s |

In the case of the lower stage of development, (31) will
invariably be positive. In the case of the higher stage of
development, (31) will very likely be positive only if the
elasticity of adjustment between the planned investment and the

announced terms of trade is less than unity.

Now, (31) and (32) together will depict diagrammatically areas
of induced/diffused linkages in the case of lower stage of
development of a dual economy as is shown on the plane of (I, PR/Pp)
in Figure-1 below. Similarly, (31) and (33) together will do the
same in the case of its higher stage of development as is shown in
the following Figure-2. In the shaded areas the induced linkage

holds (with ®<0) and is reflected through different combinations of
an economy's terms-of-trade and investment levels. If (Pg/Pp)=0,

then from (26) we get:
® = A{1-AvglvaI? = 17, say. (34)

This I* will be intercept of the curve represented by ®=0, and its
level depends on the level of I and the values of the parameters A,
va and vg, which are different under different stages of
development. Thus, I,* and I, * are the intercepts of ®=0 curve for
the developing dual economies in their Jlower and higher stages of

development respectively.
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FIGURE 1 FIGURE 2
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For given values of the structural and institutional parameters and
a given level of investment (say, I1), the induced linkage state in
either type of development stage will correspond to the terms-of-
trade (Pg/Pp) relatively favourable to the B-segment compared to
those in the case of their diffused linkage state. However, if

I; > I.* (in the case of lower stage of development) and I < I,* (in
the case of higher stage of development), the state of induced

linkage will prevail irrespective of the level of the terms-of-

trade.

It is evident from (34) that I* is an increasing function of I
and vp (or Avp), and a decreasing function of vg (or Avg). If the
propensity to consume from the income flows of the A-segment (i.e.
va) increases or that of the B-segment (i.e. vg) decreases, Or even
if the propensity to consume (B-segment's product particularly as
non-subsistence demand) from the income flows of the A-segment (i.e.
Avp) increases or that of the B-segment itself (i.e., Avupg) decreases
and if their joint effects (via saving supplies of the two segments)
do not sufficiently reduce the level of the economy -wide investment

demand (I),
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then there will be an upward shift of the ® = 0 curve. As a result,
the region of induced linkage will shrink (as shown in Figure 3) in
the cases of lower stage of development (with relatively high 6,
while that under the higher stage of development (with relatively

low 8) will expand (as shown in Figure 4).

dr
For vy = 0, ————— = » [from (30)], so that the ® = 0 curve

&(Pg/Py)

becomes vertical. This means that the economy-wide investment
demand, I, is independent of levels of the terms-of-trade or

perfectly elastic with respect to the terms-of-trade.

dar
Similarly, for vg = 1, ~———— = 0 [from (30)],so that the
d (Pg/Py)

@& = 0 curve becomes horizontal. This means that the economy-wide
investment demand, I, is fixed at its minimum possible level of,
say, I * [=k(l~k)UAI2] as could be seen from (34), and is perfectly
inelastic with respect to the terms-of-trade. Thus, for some given
values of A and 0, as (vp, vg)—> 0, if ® = 0 curve shifts upward with

higher (or at least non-decreasing) level of the economy-wide

investment demand, I, then the dual economy is said to expand or
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have economic growth, although the growth takes place under the
lower stages of development with shrinking region of induced

linkage.

The analytical implication that automatically follows the
above result is given below. As we have noted, under induced
linkage, the terms-of-trade (Pg/Pp)} favourable to the A-segment
encourages its own growth. We also know that, for given values of
the parameters, as the terms-of -trade become favourable to the B-
segment, the minimum level of the economy-wide investment declines
in the case of induced linkage under lower stage of development and
the maximum level of the same investment rises under higher stage of
development. Now, when the consumption propensities (vp and vg)
tend to fall, reduction in consumption demand takes place in terms
of the A-segment's product when the dual economy is under lower
stage of development (i.e. with relatively high subsistence
consumption, 6, while the same thing happens but in terms of the B-
segment's product when the economy is under higher stage of
development (i.e. with relatively low subsistence consumption, 8).
Thus, under the circumstances of reduced consumption propensities,
to maintain the same level of economy-wide investment demand, a dual
economy under lower stage of development will go through some higher
1evel of terms-of-trade (Pp/Pp) in response to the relatively high
demand for the B-segment's product. But, if the B-segment fails to
have sufficiently higher level of its production and, instead, if
(Xa/Xg) rises, then the dual economy under lower stage of
development will experience the state of induced linkage.
similarly, under the same circumstances of reduced consumption
propensities, to maintain certain levels of economy-wide investment
demand, a dual economy under higher stage of development will go
through some lower levels of terms-of -trade (Pg/Pa) in response to
the relatively high demand for the A-segment's product. But, if the
A-segment fails to have sufficiently higher level of its production
and, instead, if (Xa/Xg) falls, then the dual economy under higher
stage of development will experience the state of diffused linkage.

The concept of induced/diffused linkage can alternatively be
characterized by expressing the ratio of the consumption spendings
(Ca/Cg) in terms of the prevailing wages (Wa and Wg) . The areas of
induced/diffused linkages then can be shown on a plane of
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(In, Wp/Wp) where Ip being the investment level in the A»segmentw.
We are not going to present the alternative characterisation in
order to restrict the length of the paper.

V. Conclusion

In our above general model of a developing economy with
specific structural features we have focused first on its analytical
aspect, and then on the policy aspect. Attempts have been made to
give a broader picture of the process of economic growth and
development of a structurally differentiated economy— namely, a
dualistic economy, the simplest one of this kind. Various segmental
imbalances along with skewed distribution of income and asset-
holdings give rise to a multitude of heterogeneous socio-economic
and political forces in this type of economy. Not only the
transactional modes of both market and non-market parts of such
economies exist in limited degree, but also there exists a
pronounced asymmetry in market exchanges. The major socio-economic
and political constraints that influence different economic agents
differently on the market arena have been brought into attention in

the earlier sections of our analysis.

As to the policy aspect of our model, a note of precaution
seems to be relevant. The policy implication lies in the choice of
terms-of - trade or wage inequality between the two segments vis-a-vis
the level of economy-wide investment. Because this choice is the
final market outcome filtered through the various structural aspects
of the economy, the decision-making authority, such as the
Government, must have a thorough awareness of the background
structural forces and their intensities. Such an awareness will
better serve the authority concerned in fulfilling its long-term
objective of sustained growth and development.

19 . . . . >
Similar analysis, although in different context, can be found in Dutta

(1985} .
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Appendix

To check the stability of our model, i.e., ‘to check .the
existence of solution of the system of differential eqguations
(23) that converges to an equilibrium value of'XA and PB/PA, we
need to depend on the properties of the following Jacobian
matrix of the excess demand functions:

[GED,  ©OED, 1
0X, O(Py/P,) €y
] = = , say
OED, OED, &) €n
| 80X, o, /P, |

Following Takayama’s (1974, p.314) referegce to H@cksiaﬁ
method for stability analysis of comparative §t§t1?s, tfe N
condition for (perfect) stability for the equilibrium ¢f the

system is:

e;: < 0, ey < 0, and the determinant | J I > 0.

Now taking the derivatives of (20) with respect to X, and
(Po/Py), we get:

P
GED, _ l—(l—-l)(UA-—3LaA)],and
X, P,

3ED,

_TEA (1M 0Ky —a,X,) - 0.
3, /P ( YogXy

Similarly, taking derivatives of (21) with respect to X, and
(Ps/Py), we get:
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OED, P
=(1-x v, A
aXA ( )aA + A0, PB ,and
OEd,
——=—=-Av,X, -a,X,)(P, /P.)%.
a(PB/PA) (L X, a;X5)(P, Py)

After substituting these derivatives in the Jacobian matrix,
we can write:

—1-A(1-2)v, ——;iaA)] (I-A)vyX;~2,X,)-0
]=

(1-7&)8,\ +KUA —K(UAXA _aBXB)(PA /PB)Z

-] I;u

_[I_U_M(MH e 0% b

PAXA
U2 Xy 00, X, x(M)P_
(P, /PP X, P, P,

The bracketed term in the north-west element of the J-
matrix is one minus the propensity to consume A-sgement’s
product from its own income flows. This propensity being a
traction, the north-west element of the matrix is negative.

If the amount of consumption expenditure out of A-segment’s
income flows (before its payment for the intermediate inputs
to the B-segment is made) is higher than its receipt as
payment for the intermediate inputs by the B-segment, then the
south-east element of the J-matrix will also be negative.
Let’s now deduce the condition for the determinant of the J-
matrix to be positive. The determinant of the Jacobian matrix
15:
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29
i =x[1 A=), —%5 aA)}(quA ~a,X)(Pa/Ps) ~
A
But,
[(1— Aa, +Av, i—:—}[{l—l)(uBXB -a,X,)-6].
The condition for |J| being positive is: [(I—;\')a/\+;\'UA(PA/PB)][{(]'_}")UBXB_G}(PB/PA)+}»aBXB]

[(1=May +20, (P /PHN1-(1-2), +(1-A)P, /P, )a, ]

[(1=A)a, + 20, (P, /P)I{(1 = 20X 0} (Py /Py ) +RapXpl+ A(1-0, )Py /PylagX,
[(1=M)a, +hv (P, /PN (1=A)v, + (1=AXPy /Pla,]—(1=2 (1= 21)a,

X\>
N Ma, o, TPOI(I = Mv X, ~B}(Py /Py) +22,X ) +(1-0, )P, / Py)ayX,]
.1 =22, +20, (By /PN~ (1=4)(0 +(1-1)Py /Py)a, 1= (1-v, )1 -Ra,

When the A-segment is in equilibrium (i.e., the excess
demand for its product is zero), then from (24) X, is given by: S, there is no guarantee that |J| > 0. Hence, unlike in Taylor
(1983, sgc.-3.l), the condition for stability is not
necessarily satisfied in our above model.
=2 pgXy ~0)(Py / P,) +hap Xy +1 (a.2)
A 1-(1=Mv, +(1-2)Py /Py)a,

So long as the investment demand (D is positive,

[1- A Xg —01(Py / Py )+AagXy
1—(1-2)v, +(1-A)P, /Pa,

X, >

C[(=2)a, A (P PO - A0 Xy ~0}(Py /Py) A5 X, ]
T -Ma, + A0, (B /PN - (1= 2o, +(1-2)(Pp /P)a,)
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