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INTRODUCTION

The concept of dualism which has remained central to the study of the
process of economlc development, was first developed by
Lewis(1954) and then further extended by Fei and Ranis(1966). Lewis
concelved of a developing economy as one typically consisting of two
sectors: a modern sector identified with industry, and a traditional
sector identified with agriculture. Resources flow from the
traditional to the modern sector while the process of development
continues. As a consequence, the modern  sector grows and the
traditional sector shrinks. Some of the other development economists
used other facets of dualism. Harris-Todaro(1970) explained the
process of migration using the dualistic structure. Taylor(1979) and
Rakshit(1982) incorporated the problem of sluggish demand in this
framework. The idea of informal sector primarily added an additional
dimension to the standard dualistic analysis.

As the scope of empirical investigation widened, it was observed that
in most developing countries the Industrial sector itself had a
dualistic structure. A large sectlon of population was found to be
employed  outside the organized industrial sector. The wage
structure, characteristics of labour, mode of operation of the
production units etc were drastically different across the two classes
of organizations. Of the various names this residual sector was
vested with, the name informal sector provided by Hart(1973)
stayed.

The analysts of the informal sector found an interested audience among
economists and policy makers. Interest was kindled mainly because the
pace of economic growth in some developing countries was found to be
insufficent to provide employment to the growing population within the
organized sector. It was also inadequate to percolate the benefits of
economic growth down to the poverty stricken mass. The informal



sector became important because of its employment generating capacity
and its supposed potential to alleviate poverty. It also dispelled
the misconception that whoever is not employed in the organized
sector, 1s  necessarily unemployed or underemployed. However, the
precise role played by the informal sector in  the process of
development is still a matter of controversy. The controversy arises
because the activities of the informal sector are viewed 1in two
different ways. According to one of the views, the very presence of
the informal sector 1itself is an indicator of insufficient
development. Its existence shows inability of the organized sector
to absorb the existing labour force. With economic progress and
consequent growth of the organized sector, the informal sector
will disappear. The other view considers the informal sector as a
more long run feature on the economic profile of the LDCs, which can
be and should be utilized for the purposes of economic development.
Accordingly, the view demands that proper policies should be
adopted to promote the growth and employment potential of this
sector. The proponents of the second view point have gained ground,
so much so that governments of neveral LDCs including India have
started taking active interest in the informal sector . We will come
back to this point later again. For the moment, let us examine how
far the understanding regarding the nature of the informal sector
activities and their place 1in the economic scenario have progressed.

There has been a profusion of empirical literature on the informal
sector. ILO carried out a series of studies in selected third world
countries to investigate its various possibilities. These studies
supplied the initial building blocks upon which the concept was
further developed. Plenty of independent  studies in different
countries also followed. However, the concept as it stands now, is
faced with an identification problem. There are difficulties with
demarcating the sector by well defined characteristics for empirical
research. The ILO studies have described the informal sector by the
following characteristics: (refer Mehta, 1985)



1) Ease of entry.

11)  Reliance on indigencous sources of inputs;

111) Family ownership of enterprises;

iv)  Small scale of production and low productivity;

V) Labour intensive and adopted technology;

vi)  Skills acquired outside the formal school system:

vii) Unregulated and competitive markets, and

viii) Lack of support and recognition from the government.

But  the amorphous nature of the informal sector does not lend
itself to such deflnite characterizatlon very easlly. Diverse
activities go under this name, some of which are not even legal as
‘has been pointed out by Breman(1976) and Joshi(1980). Breman(1976) and
Papola(1980) have discussed in great details the problem associated
with precisely defining the boundaries of the informal sector and the
inappropriateness of using a uniquo set of characteristics for this
purpose. However, most of the studles agree that wage cost is lower
within the informal sector and capital costs are higher, -specially the
cost of financlal capital.

As a result, most of the theoretical studies which are few in
number,  depict the informal sector as a homogeneous  entity,
primarily distinguished from the formal sector by a lower wage rate/
income level. One of the earliest theoretical studies is by
Fields(1975). He brings in the informal sector to explain its role in
the process of rural-urban migration. Of the four extensions
effected by him on Harris-Todaro migration model, introduction of an
informal sector called murky sector is but one. The purpose of these
extensions is to show that the actual rate of unemployment will be
much lower than that predicted by the Harris-Todaro model. The murky
sector is considered to be a part of the urban sector with lower income
opportunities. The individuals may choose to get employed in this
sector after migrating to the urban sector, rather than remain
unemployed while searching for a formal sector job. This way they earn
a positive income. At the same time, their probability of getting a



highly paid formal sector job becomes lower, when they are not looking
for such a job wholetime. The higher is the probability of getting a
job in the formal sector while working in the Informal sector, the

lower is the unemployment rate in the urban sector.

Dutta Choudhuri(1989) adopts a frame work similar to Fields. But in

his set up no unemployment is allowed for. All those who migrate from °
the agricultural sector get absorbed either in the formal or in the

informal sector. The alm of his analysis is different from that of

Fields. In his model, the process of migration endogeneously

determines the relative size of the formal and the informal sector

through the distribution of labour. Then he goes on to explain the

impact of policy induced changes within such a frame work.

Gang and Gangopadhyay(1990) also demarcate the informal sector from the
formal sector solely in terms of wage differential. Both the sectors
are treated as a part of the modern urban sector. Formal sector is
identified as the high wage sector and informal sector as the low
wage sector. The idea is to relate the existence and the size of the
informal sector with the level of development of an economy. The
reasons behind the wage differential is exogenous to the model. The
authors accept the wage differential as datum and recognize the fact
that development will take place within the context of this existing
dualism. The process of development is identified with the growth of
capital stock. Both the formal and the informal sector have a claim
over this capital stock. Labourers move to the modern urban sector from
the traditional agricultural sector through migration, and either get
distributed between the formal and the informal sector or remain
unemployed. In the paper it has been established that the two urban
subsectors’ capital stock and employment grow wWith the growth —of
aggregate capital stock. The relative rates of growth of the sectors in
terms of these variables will depend upon the respective elasticlties
of their marginal product curves. The employment in the modern sector
may either rise or fall. The analysis provides an answer to the dispute



regarding the role of the informal sector in the process of economic

development.

Rauch(1991) in his paper, captures dualism through wage differential as
well as size differential, where the size differential itself depends
on wage differential. The minimum wage legislation is enforceable for
firms above a certain size. Firm size on the other hand is endogenously
determined through entrepreneural talent. Individuals choose between
formal or informal sector entrepreneurship, as well as between wage
employment or managerial employment in either sector, on the basis of
remuneration. Consequently, there appears a size differential between
the formal sector and the informal sector firms which is directly
proportional to the wage gaps between the two sectors. This wage gap in
its turn, is the result of minimum wage legislation. The higher is the
minimun wage above the market clearing wage, the bigger is the size

gap.

None of the above theoretical studies take into account the linkages
that exist between the formal and the informal sector. In their
studies, Basu(1977b), Banerjee(1981), and Benefield(1975) have focused
on the exploitative relationship between the formal and the informal
sector where linkages exist. Banerjee(1981) has discussed at length
about how any policies adopted to benefit the informal units can end up
in benefiting the large formal sector producers. The present thesis
concentrates on some of these linkages not necessarily exploitative,
and on the effect of governmental policy intervention in the presence
of such linkages within a theoretical frame work. Also wage
differential is considered to be one of the distinguishing features

between the two sectors along with other aspects.

As the thesis conslders certain specific types of linkages, it is
necessary to examine the array of linkages that can exist between the
two sectors, for the sake of proper perspectives. Accurate focusing
of the problem becomes important also,to get rid of the identification



problen already mentioned.

In order to enumerate all the possible linkages between the two
sectors, we look at them in a more disaggregated form. Clark(1951) and
Kuznets(1966) had divided the organized economy into three subsectors,
primary (agriculture and related activities), secondary (industry and
related activities), and tertiary (trade and services). We propose to
classify the informal sector activities on similar lines, since almost
all of them can be categorized under these three headings. The
linkages are presented in the form of a table. The formal sector is
assumed to consist of the production and services units as well as
their employees, similarly, for the informal sector. We leave out the
primary subsector of both the sectors, since that is not within the
purview of our study. We also leave out the illegal activities that
take place within them for obvious reasons. Thus, they are subdivided
into secondary and tertiary subsectors only. Supply and demand linkages
can be direct or indirect. The direct linkages, as explained by
Mehta(1985) include the linkage through inputs and other resources, as
well as technological linkages. The indirect linkages refer to the
demand for goods and services, generated in a particular sector by
clientele whose income is dependent upon the other sector.

There is another complication pointed out by Papola(1980). Urban labour
market is also dualistic in nature. There are those with regular
employment in the formal sector organizations protected by labour
legislation, and unionization. Outside, there is the unprotected
informal labour market with free entry. While informal sector almost
exclusively uses unoraganized labour force, a sizeable portion of
unorganized labour is also utilized by formal industrial sector through
the practice of employing casual labourers. However in our
classification, the services provided by such casual workers to the
formal sector industries are considered to be part of the informal
tertiary subsector, while the income gemerated by such services will

be considered part of the income generated within the formal sector.
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Each element of the table gives the possible sources through which such
linkages can operate. The list of linkages provided for in the table
are by no means exhaustive. However, other linkages that has been left
out will fit into one of the categories.

The present thesis is only concerned with the direct linkage bnetween
secondary subsector of the informal sector and secondary subsector of
the formal sector. Both Papola(198la,1981b) and Standing(1987) hold the
view that, the industrial segment of the informal sector has maximum
potential for growth. Papola further narrows down the growth prone area
to that part of the informal industrial sector which is vertically
linked with the formal industrial sector. The other reason for
streamlining our attention is that due to their diverse nature of
activities, it is extremely difficult to establish the extent of
benefit reaped by the informal units from governmental policies
adopted for their welfare, if the sector is considered in its totality.

The linkage considered in the first chapter is input linkage through
market. The cost structure of the two sectors is shown to generate a
production structure where the informal sector specializes in the
production of intermediate inputs, and the formal sector in final
goods. In the second and third chapters informal units are in a
subordinate position and formal sector farms out production orders to
them, a procedure which is known as subcontracting. In the second
chapter, the informal units are totally dependent on the formal sector
producer for marketing their outputs. In the third chapter they are
allowed their own independent marketing outlets, but their product is
considered inferior in quality compared to the formal sector’s product
by the consumers. Hemmer and Mannel(1989) have also studied
interlinkage between the formal and the informal sector theoretically.
Their study is aggregative and in general terms of supply and demand,
whereas the present study is intended to be disaggregative and more
specific to capture the interlinkage. However the first chapter

considers the two sectors in a more aggregative form than the later two



chapters where the welfare of individual informal units is considered.

It has already been mentioned that there is a difference of opinion
regarding the role of the informal sector in the process of
development. In the face of such controversy, the impact of government
policies on the informal sector becomes important. Inadequate access to
financial capital is perceived to be one of the major handicaps for
the informal units. Ironically, modernising the informal units
technologically and/or extending protection to the labour force
employed there-in may destroy the very advantages that they have in
terms of lower cost structure, and higher employment potential. This
may lead to their total extinction as they lose competlitive edge over
the formal sector. Providing them with subsidized finance/subsidized
input is a neutral policy in that respect. Perhaps for this reason,
empirically it is one of the most widely used policies in case of
Indian small scale industries. So while discussing the impact of
government policies, we have selected the policy of credit subsidy and

cost subsidy as representative policies.

Examples from small scale industries have widely been used in the
thesis. The policies adopted in India at least are in the name of
small-scale  industries rather than for the informal sector as a
whole. Governmental interventions have in fact discouraged a lot of
informal sector activities on the ground of their undesirable side
effects. Also other than a lack of access to government favours, all
the characteristics attributed to the informal sector are attributable
to the small scale industries as well. The size and structure
attributed to the small scale units officially, have been widely
used in empirical research to identify the informal units. Thus, the
difference between the two concepts are diffused. Gang and
Gangopadhyay(1990) and Baner jee(1987) use the terms interchangeably in
their studies. Here too, their examples has been followed.



One final word of caution. In the thesis wherever the term informal
sector is used, it signifies that specific subsector on which we
concentrate and not the nebulous idea with which it is sometimes

associated in the relevant literature.



CHAPTER-1
1. INTRODUCTION

The purpose of the present chapter is to build up a theoretical frame
work, in terms of which the functioning of the informal sector can be
analyzed. In particular, we try to determine the effect of an attempted
policy induced expansion of the informal sector on industrial output
and employment. In our model, we determine the size of the informal
sector endogenously. This is in contrast with earlier theoretical
models on the informal sector like Fields(1975) and Datta Choudhuri
(1989).1

Modelling of the informal sector begs at least two important questions
at the very outset. First, the question arises as to how the informal
sector is to .be distinguished from the formal sector. The
identification problem has already been mentioned in the introduction.
There are, however, at least two characteristics which are generally
observable. The first is the absence of organized labour and the second
is the heavy dependence of the informal sector on unorganized or
informal credit sources. The result is that the informal sector faces a
lower wage cost and a higher interest cost as compared to the formal
sector. In this chapter, we use these two features to make a

distinction between the formal and the informal sector.

Secondly, one has to settle the question as to what is the possible
link between the two sectors. The link can either be competitive or
complementary. Thus in some instances, the informal sector produces

final outputs which are cheaper substitutes of the outputs produced

!The other points of departure have already been mentioned in the
introductory chapter.



by the formal sector. In other cases, the informal sector supplies
intermediate goods to the formal sector and it is only the formal
sector which produces the final output. In this chapter, we go by the
later characterizatiqn and concentrate on a complementary relationship
between the formal and the informal sectors. This latter phenomenon,
sometimes referred to as vertical specialization in the international
trade literature, has been analyzed in some details in models of trade
in intermediate goods, (see, for instance, Findlay(1978), Sanyal and
Jones(1982), Dixit and Grossman(1982), Sarkar(1985) and Marjit(1987).
In these models, production is carried on through different stages in
equillbrium. Our present model is similar to these trade models,

specially to one in Sarkar(1985).

The chapter is organized in the following way. In section 2 we develop
the basic partial equilibrium model of a formal and an informal sector.
In sections 3, 4 and 5, we use three alternative closing rules to
determine the general equilibrium of the economy. Section 3 assumes
that industrial output and employment are constrained by the supply of
credit. In section 4, the supply of labour to the industrial sector as
determined by rural-urban migration determines the level of industrial
output and employment. In section 5, industrial output and employment
are assumed to be constrained by demand. Under all these alternative
closing rules, it is shown that a pollcy induced relative expansion of
the informal sector leads to an unambiguous fall in industrial output

and employment. Finally section 6 contains some concluding remarks.

2.THE BASIC MODEL

The basic model is concerned with characterization of industrial sector
of a less developed economy. The industrial sector produces a single
commodity using an Austrian flow-input-point-output technology. In
particular, to produce the industrial good, labour has to be applied
for T consecutive periods. At the end of each intermediate period,



some goods in process are obtained. More labour is applied to these
goods In process and at the end of period T the output that comes out
is ready for final consumption. We assume that the intermediate periods
are small and the process of production can be represented by a

continuum of stages (0, T).

Industry consists of a formal and an informal sector. Perfect
competition is assumed to prevail in each sector: Moreover, both
sectors are capable of producing the industrial good and both are
assumed to have flow-input-point-output technologyz; in particular, we
assume that at each stage only one unit of labour goes into the unit
process of production. The difference between the two sectors lles in
their costs of production. Producers in each sector have to incur wage
costs for a number of periods before the output is sold in the market.
The costs in the intermediate periods are financed by loans. There are
therefore, two types of costs: wage costs and interest costs. Let
unstarred variables refer to those related to the informal sector and
let starred variables refer to those related to the formal sector. Let
W, W, r, r’ denote real wage rates and rates of interest respectively
in the two sectors. In this section, we consider a partial equilibrium
set up where w, w, r, r are all given. In particular, we assume that
w<w' and r > r’ In other words the informal sector has a lower wage

rate and a higher rate of interest as compared to the formal sector.

From the description’ of technology, it follows that the value of a t
period old process, if all the t stages are produced by the informal

sector, is given by

.
P(t) = [ we'Tdr (1a)
°

Z%iven if we assume different technology, the qualitative results of
this chapter do not change.



Similarly, if all the the first t stages are produced by the formal
sector, the value of a t period old process becomes

€, .
Pty =swe" T ar (1b)

°
Though each sector is technologically capable of producing all the
stages, we shall now show that there is a unique distribution of stages
between the two sectors which minimizes the final cost of production;
and indeed forces of competition will drive the economy to such a cost

minimizing distribution of stages.

Suppose each stage up to t has been produced by that sector which has
the lower cost of producing that particular stage and let P(t) (to be
deternined ) be the value of a t period old goods in process, when all
stages upto t have been produced optimally. Given P(t), the cost of
producing an additional stage in the informal sector is w + rb(t)
where w is the wage cost and rP(t) is the interest cost on the already
produced goods in process. Similarly, the cost of producing an
additional stage in the formal sector is w + r  B(t). Competition will
ensure that this additional stage will be produced by that sector
which has lower costs. Thus P(t) must satisfy the condition:

dP(t) = min { (v + rBre)), e 2T BC)) (2)

t

Therefore, at a cross-over stage [, assuming that it exists, we must
have:
we B = W' £TBD)

which yields :

3)

Since the right hand side of equation (3) is a given positive number
and since from equation (2), P(t) is strictly increasing in t, the

cross-over stage U is unique. Moreover, from equation (2) it follows



that at t=0, dP(t)/dt = min { w,w’} = w. So at least the first stage
is produced by the informal sector. This, along with the fact that the
cross over stage is unique, would imply that all stages upto  are
produced by the informal sector and all stages from t to T are produced
by the formal sector. The intuition behind the optimal distribution of
stages is straight forward. From the structure of production it follows
that the later stages of production are “capital” intensive compared to
the earlier stages in the sense that they require holding of goods in
process of higher value. Thus the later stages involve higher interest
cost and the formal sector having the lower rate of interest
specializes in the later stages of production. The earlier stages belng
more labour intensive are produced by the informal sector which has the
lover wage cost.> Given the cross—over stage ¥, the final per unit cost

of production can be written as:

o1, .
B(M = BDe" T+ fu'e” tat (4)

°
We are now in a position to characterize the optimal price function
B(1). Let
¢ (1) = PT(6) - { PT(E)-P(E) Jer (0 (s)

We assert that the optimal price function is characterized by

P(t) =P(t) foro=t =%
=¢(t) for T =t =T )
It is clear from our previous argument that P(t) = P(t) for O = t = t.

As for ¥ = t = T it can be easily checked from equations (4) and (5)
that ¢(t) represents the optimal cost of production upto stage t for

%f course w, w’,r ,r’,could be such that T > T. We however assume ,

the existence of an interior solution 0 < £ < T.



¢ = ¥ and in particular, ¢(I) is equal to the right hand side of
equation (4). The interpretation of the $(t) function ls as follows. If
1) stages were produced by the formal sector, the final cost of
production would be given by P"(T). On the other hand, by allowing the
informal sector to produce upto stage T, the formal sector can reduce
costs by P(D - F(t) This gain (in terms of interest costs) grows
for T-t perfods at the formal sector rate of interest r* and the entire
anount is deducted from P"(T) to obtaln the final cost of production.

For future use, we represent the optimal price functlcn By
geometrically In fig.1.1. It can easily be checked that P’(t) > O for
all t. It can also be checked that the expression [¢(t) - P(t)) attains
a maximun value zero at £ and hence P(t) > #(t) for all t except at

t oatt =T, ¢(®) = P(¥) and ¢/(}) = P/ (f). Thus #(t) is tangent to
P(t) at t = %. Given all these informations, we can draw the function
P(t), P'(t) and ¢(t) in fig.1.1. The cross over stage T is obtained hy
the xntersectmn of P(t) and the horizontal line passing through (v -
We - £7). Those parts of P(t) and ¢(t) that constitute the optimal
price function, are represented by deep lines. The optimal price
function 1s strictly convex because both P(t) and ¢(t) are strictly
convex. Finally, the optimal cost of production is less than P(T) and
P'(T). The above findings can be summarized in the following

proposition:

Proposition 2.1. In the above set up, the informal sector specializes
n the earlier stages of production and the formal sector speclalizes
in the later stages of production. This specialization leads to a lower
cost of production compared to the situation where all stages are

produced by either sector alone.

414 can easily be verified that P (E)-P(¥) is positive.
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3.GENERAL EQUILIBRIUM WITH CREDIT CONSTRAINTS.

Our next next task is to fit in the above partial eqilibrium analysis
to a general equilibrium set up. We consider three alternative closing
rules giving rise to three alternative general equilibrium models. In
the present section we close the model by assuming that, the supply of

loanable funds is fixed both for the formal and the informal sector.

In the next two sections we consider rural-urban migration and demand
constraint respectively. Our purpose is to analyze the effect of a
policy induced expansion of the informal sector on macro variables like

output and employment in each of these models.

In the general equilibrium set up, the real wage rate in the informal
sector is assumed to be flexible and endogenously determined by market
clearing conditions.> The formal sector real wage on the other hand is
assuned to be fixed and this fixity is explained by the existence of a
trade union. As for interest costs, there are two types of credit
markets from which a loan' can be taken: an organized credit market and
an informal credit market. The rate of interest in the organized credit
market is assumed to be fixed and the formal sector is assumed to take
loans only from the organized credit market. The rate of interest in
the informal credit market is determined by demand for and supply of
loans and the informal sector is assumed to meet part of its loan
requirement from the informal credit market. The organized credit
market meets the remaining part of its loan requirement. Finally, we
assume that the amount of loan obtained by the informal sector from the
informal credit market, the amount of loan obtained by the ionformal

sector from the formal credit market and the amount of 1loan obtained

Sie however assume, that the money wage rate in the informal sector
remains rigid even in the face of unemployment. In equilibrium, this
noney wage rate determines the money price of the industrial good and
the money wage rate in the formal sector.
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by the formal sector from the organized credit market are all

individually fixed.®

Let M) and M_ denote the amount of loans obtained by the formal and the
infornal sector respectively from the organized credit market. Let M,
be the amount of loan obtained by the informal sector from the informal
credit market. Let r  and r’ be the rates of interest charged on loans
taken from the informal credit market and the organized credit market
respectively. The effective rate of interest paid by the informal
sector on lts loans is given by r where r is a welghted average of r,

and r°, i.e.,

e 7

1
MH+HM
e

We assume that the economy is in a stationary state. Thus, at any point
in time, there are processes of different vintages and the number of
processes of each vintage is the same for all vintages. Let the number
of processes of each vintage be denoted by X; then X is also the level
of output at any point in time. Let k and k  be the fund requirements
per unit of output in the informal and the formal sector respectively.

We have

k=J F(t) dt and x (t) dt

o s
R
n

Consequently. Xk and Xk* denote the demand for funds in the two
sectors. Demand-supply equilibrium in the credit market imply that:

(8a)

SInis also fixes the distribution of organized credit market loans
between the formal and the informal sectors.
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"= (8b)

Finally, the level of employment L is given by:
L=TX
The Model is completed by adding equations (3) and (4) to the above

(9)

structure, i.e.,

BTE) = )

1=F (D" T aputem tat (a)
where the left hand side of equation (4) becomes unity by choosing the
final output as the numeraire. We also assume that P (T) > 1.7 The

model consists of equations (3), (4), (7). (8a), (8b) and (9) and

solves the six variables w, r, r], t, X and L.

Let us now proceed to determine equilibrium in the above model. We
start with a given level of r such that the corre.spondi.ng value of r,
as determined from equation (7), satisfies r > r + w . Given r, we
determine w and ¥ simultaneously from equations (3) and (4). The
solutions for w and f are unique. To see why the solutions are unique,
Let ti and t2. be the
the right hand

consider two wage rates, w and w,, with w, > w,
corresponding cross-over stages. Given r, r and W,

side of equation (4) can be represented as a function C(w.%). We have
Clw,, £, ) <Clw, ) <Clw,. t)
Where the first inequality follows from the fact that T, is cost

minimizing with respect to w,, and the second inequality follows from

the fact that for any given cross-over stage, cost of production is

7It is clear that without this assumption the informal sector cannot
exist in equilibrium.
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higher if w is higher. Thus the right hand side of equation (4) is a
strictly increasing function of w with t adjusting optimally; and it is
only for a unique w (and f) that the right hand side of (4) is equal to
unity. Since we have chosen r > r+ w, we have w + r > w+ r and
hence at least the last stage will be produced by the formal sector.
On the other hand, from equation (3) it follows that w < w and
therefore the first stage Is produced by the informal sector. Thus ©

will have an interior solution.

It is to be noted that given w and £, we determine k and k’ and hence
from equation (8b) we determine X. Finally, given X and k, we determine
¥k, the demand for loans by the informal sector. Of course, at the
arbitrarily given r;, there is no guarantee that the demand for loans

is equal to the supply of loans.

Consider a fall in l"I and a consequent fall in r. Let us denote the new
rate of  interest by r, the new wage rate by w, the new optimal cross
over stage by t and the new optimal price function by P(t). It is clear
from equation (4) that with r < r, the corresponding w > w. But the
effect of a fall in r on the optimal cross over stage is not
immediately obvious. There are two opposing pulls: the fall in r will
tend to increase the cross over stage and the rise in w will tend to
reduce it. However, the effect of a fall in r (the initial effect).

will dominate as we show in the following lemma.
Lemma3.1. If T < r then the consequent t > T .

Proof: Suppose not. Then © = f. Since w, r, and the final price are all

remaining unchanged and since in both situations from t onwards all

stages are produced by the formal sector, we must have P(t) = B(t) for
t = ¥ and in particular, F(¥) = B(Y). We first claim that B/ (t) < B (t)

for t < £. Note that B/(D) = w' + r'B(D) = w’+ r"P(D) = P (D). Now, if
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our claim is not true, then at some t” < T, P/(t’) = P/(t”). This

implies that dF’(t’) > dP”(t”) and hence at all t > t; B (t) > P/ (t)
dt dt

which is impossible because F/(f) = P/(¥). But if B/(t) < P(t) for

t < §, then summing over t upto %, P(f) < P(¥) which is again

impossible. Hence t > t.

The next question is what happens to k and k~ following a fall in r. To

answer this question, we have to prove another intermediate result.
Lemma 3.2 If T < r, then P(t) > B(t) for 0 < t < T.

Proof=: We have F(t) = B(t) for t = T because w,r and the final
prices are all remaining unchanged . We first show that for € = t < t,

P(t) > B(t). Suppose not. Then at some t”, T =t/ < ¥, P(t) = B(r/).

Therefore, B/(t’) = & + tP(t’) < w" + r'P(t)) = w + rB(t) = B (t)).
Hence for all t satisfying t = t > t7, P(t) < B(t) , which is
impossible because B(t) = P(t). Next we show that for 0 < t < T,

P(t) > B(t). Since w > w, for t sufficiently close to zero,
B(t) > B(t). Hence if at some t°, 0 < t" < ¥, F(t") = B(t"). for the
first time, then P(t") > P’(t’). But this implies that for T = t > t,
B(t) > F(t) and in particular P(f) > P() which we have already proved

is impossible.

Using lemma 3.2 we represent P(t) and P(t) in fig.1.2. From the diagram
and from the definition of k and k' it immediately follows that as r
falls to r, k increases and k= falls. From equation (8b), a fall in k~
leads to a rise in X. Hence kX, the demand for funds by the formal
sector, rises as r_, and hence r goes down. We thus have a downward

1
sloping demand curve for funds for the informal sector as a function of
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r . In order to specify the exact nature of the demand curve, we need
to prove the following result.
Lemma 3.3 There exists r’ > r' such the for r = r° the formal sector is
Just able to produce the last stage of production.

o 3 ° °
Proof: Let w® be the value of w corresponding to r°. Then w° and r° are

T
solutions to w + r = w + r° and 1 = [ we''dt. The two equations are

o
represented diagrammatically in fig.1.3. Since P (T) > 1 (see footnote
7), the second equation lies below the first equation. On the other
hand, in the second equation as w goes to zero, r becomes arbitrarily
° o -

< W,

large. Thus the two equations intersect at r’ > r° and w'

We now specify the nature of the demand curve. Let r‘l’
corresponding to r’. As r, approaches r‘: from above, number of stages
produced by the formal sector becomes very  small and hence k
approaches zero. From equation (8b) this implies that X becomes

arbitrarily large and since k remains finite, Xk also becomes

be the value of r

arbitrarily large. On the other hand, k becomes arbitrarily small (with
X remaining finite) as r! becomes arbitrarily large. Thus ‘the demand
curve becomes asymptotic to the rl axis on the one hand and to the
horizontal line passing thorough ry on the other. This is shown in
fig.1.4. Bringing in the supply of funds M, + M_ we determine the
equilibrium r and hence all other variables including the level of
employment L. It is clear from the above argument that we have an

interior equilibrium i.e., in equilibrium 0 < ¥ < T.

We now consider a couple of comparative statics exercises. Our analysls
remains confined to comparisons between stationary states. First,
consider a reallocation of organized credit market funds from the
formal to the informal sector. The government in many less developed
countries control the organized credit market and therefore can induce
such a reallocation in order to make more easy credit available to the
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informal sector. Let M/ and M)’ be the new allocation of funds with
e
be the

/ ./ - 7z ./ - s
< =
M{ > M and M_ M_ such that M{ + M, Mo+ Mo . Let kK, k]
per unit capital requirements and X the level of output in the new

situation.
Proposition.3.1. If there is a rellocation of organized credit market

funds from the formal sector to the informal sector, then output and

employment will fall unambiguously.

Proof: Suppose not. Then x’ = X. Since (k + k)X = Moe M+ M;’
0d + K%, X° = X implies that (k’+k"’) = (k + k). On the other
hand, from (8b), X’ = X and M: > M;/ implies that k*7 < k™. But from
lemma 3.2, k can fall only if r goes down in equilibrium. But a fall
inr, again from lemma 3.2, implies that k + k° < k/ + k'’ which is not

possible.

Similarly, one can consider the effect of a fall in the rate of
interest charged by the organized credit market on loans advanced to

the informal sector.

Proposition 3.2. If the organized credit market lowers the rate of

interest charged on loans advanced to the informal sector, there is no

effect on output and employment.
The proof is analogous to that of proposition 3.1

4. RURAL-URBAN MIGRATION

In this section, we consider an alternative way of closing the model.
Thus instead of assuming that the supply of loanable funds is limited,
we assume that the level of industrial output is constrained by the
supply of labour to the urban sector which in turn is determined by

rural-urban migration.
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We consider an economy consisting of an industrial and an agricultural
sector. The industrial sector is like the one described in section 2.
We assume that the informal sector wage rate is flexible and
endogeneously determined; informal sector rate of interest, however is
assuned to be given. This basically means that the rates of interest at
which the informal sector takes loan from the organized and informal
credit markets are fixed and the proportion of the total loan taken
from each source 1s also given. Thus r = ar, + (1-)r’ where r ., r and
« (the proportion of loan taken from the informal credit market) are
all fixed.® As before, the formal sector wage rate and the rate of
interest are also assumed to be given with r < r. We continue to
assumé that the industrial good is the numeraire so that equilibrium in
the industrial sector is described by equations (3) and (4).

In the agricultural sector the level of output is assumed to be fixed.
Production is carried on through family based farms and the
agricultural wage rate is equal to the average productivity of labour.
There exists surplus labour in the agricultural sector, so that even if
labour migrates from the agricultural to the industrial sector the
agricultural output does not fall. Finally, we assume that the economy
is small and open so that the relative price of the agricultural good

is given. Thus we have

LR (10)

A
where NA is the agricultural wage, P is the relative price of the
agricultural good, Y is the fixed level of agricultural output and LA

is the level of agricultural employment. We have

LeL=L (11)

8lhe idea 1s that the informal sector can get a fractlon (1-a) of its
loan requirment from the organized credit market, only if it can show
that it has obtained the remaining part of its loan from other
sources. We treat @ as a policy parameter.
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i.e., agricultural employment and industrial employment taken together
is equal to the total labour force in the economy L. There is no open

wnemployment in this model.
We allow rural-urban migration. Workers migrate from agriculture to

industry to equate the agricultural wage rate with the expected
industrial wage rate in equilibrium. Thus in equilibrium:

(12)

<
it
=

where the right hand side of equation (12) represents expected urban
wage rate. The model is determined in the following way. Given r, r-
and v we determine w and T simultaneously from equations (3) and (4).
Given w and E, NA is determined from (12) which in turn determines LA
from (10). Finally, glven LA we determine L from (11) and hence X from
(9). By assuming that r > r° (r° being defined as in lemma 3.3) we can

guarantee an interior equilibrium.

We wish to find out the effect of a fall in r on industrial output and
employment in terms of the above model. Suppose due to a policy change
the informal sector can get a greater proportion of its loan
requirement from the organized credit market. This obviously leads to a
fall in the 1nformal sector rate of interest. Clearly from lemma 3.1 a
fall in r leads to a rise in w and t. From equation (12) a rise in w
tends to increase the expected urban wage rate while a rise in T tends
to reduce it. Hence the effect of a fall in r on urban migration and
hence on urban output is not immediately ovious. Therefore, we make the
following assumption which guarantees a unique relationship between the
expected wage rate in the industrial sector and r.

Assumption A: Corresponding to each level of urban employment there is

a unique informal sector rate of interest.

We now represent equilibrium in the above model diagramatically. From
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equation (12) we get combinations of w and t for a given level of -
This is represented by NN in fig.1.5. Along NN, the level of urban
employnent 1s fixed. For a higher level of urban employment w, goes up
and hence NN shifts to the left to N'N/ On the other hand, using lemma
3.1 we plot combinations of w and T solving equations (3) and (4) for a
given r on the EE curve. As we move up along the EE curve, r falls and
the equilibrium w and € go up. An equilibrium is represented by the
intersection of the EE and NN curves. The above assumption rules out
the possibillity of a double intersection between EE and NN. The
following lemma proves that NN can not intersect EE from above

Lemma 4.1. The NN curve intersects the EE curve from below.

Proof: Suppose the NN curve intersects the EE curve from above as
shown In flg.1.6. Since by assumption P (T) > 1. We have t > O such

T .

that § w'e” 'dt = 1. Thus in equilibrium, ¥ cannot fall below t and the
v

EE curve lies to the right of the vertical line passing through t. Let

w
f.ﬂ be defined by tl) = T(1 - Té ). The NN curve hits the horizontal
axis at t;. By hypothesis, t. = t which lmplies that w, = (1 - —.T. 'l

On the other hand, as r approaches r’ (as defined by lemma 3.3), ©

approaches T and w approaches w®. By hypothesis w’ = w .Thus as r~
approaches r° the cost of production approaches:

T ) ol N .L T . .L 3
et tat = .l'uAer at > S w e’ ‘at =
o ° -

« .
Therefore by making r sufficiently close to r°, the cost of production
can be made greater than unity which contradicts the fact that we are
on EE. :

Combining assumption A and lemma 4.1 we conclude that NN interests EE

from below. It is now straight forward to find out the effect of a fall
in r on industrial output and employment. As r goes down We move up
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along EE from E to E, in fig.1.5 where EE intersects N'N'. Clearly
N'N" represents a lower level of industrial output and employment. Thus

we have:

Proposition 4.1. In the model with rural-urban migration, a fall in the

informal sector rate of interest leads to an unambiguous fall in

industrial output and employment. .

5.DEMAND CONSTRAINT.

In this final section we consider a third alternative way of closing
the model. As in section 4, we contlnue to assume that r, r and W are
given while w is determined endogenously and that there is no credit
constraint. However, instead of rural-urban migration, we close the
model by demand constraint and concentrate only on the industrial
sector. Let W be the total wage bill and R be the total interest cost
per unit of output. We assume that consumption demand consists of the
entire wage bill, a fraction B of interest income and an autonomous

element A. Thus we have:

X=A + WX + BRX
which implies that

A
X a-w BR (13)

Ve determine W and R from equations (3) and (4) hence X from equation
(13).

It is now straight forward to determine the effect of a fall in r on
the level of output and employment. From section 4 it is clear that
under assumption 4, fall in r leads to a fall in W = fw + (T-T)'.
Since W + R = 1, this implies a rise in R. A redistribution of income
in favour of the interest earners who have the lower propensity to

consume, in turn, reduces total demand and hence total output as is
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clear ‘from equation (13). Thus we have the following proposition:

Proposition 5.1. In the demand constraint model a fall in the informal

sector rate of interest unambiguously reduces industrial output and

employment.

6. CONCLUSION.

The above propositions that the g roment can hardly stimulate
employment and output by subsidizing the informal sector through the
organized credit market. The other possibility is to subsidize the wage
rate in the informal sector. But this is not a realistic option because
often it is difficult to keep track of the actual wage paid in the
informal sector. Our propositiona are of course drived from extremely
simplifying assumptions. One of them is the assumption that technology
is identical in the two sectors. On the other hand, a strong argument
in favour of the informal sector 1is that the informal sector uses
labour intensive techniques and hence is capable of generating more
employment. But much of this advantage is removed when we consider the
fact that the techniques of production in the informal sector are
usually backward and inefficient. Thus in this case a policy induced
expansion of the informal sector might increase employment but could

actually reduce the level of output.

Another strong assumption is the unique relationship between expected
wage rate in the industiral sector and the interst rate faced by the
informal sector, introduced in section 4. The results of section 4 and
section 5 are crucially dependent upon this assumption. Its removal
results in an ambiguity in the impact of interest rate subsidy on

output and employment.

There is one last point to be clarified. We have been discussing the
impact of a cost subsidy in a general equilibrium framework without
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bringing into the picture consequent adjustments In the government
budget. However, in case of both credit constraint and constrained
supply of labour the constraint operates from supply side, while
budgetary adjustments primarily affect the demand side. So, we have
igrored it. In section 5, where we consider a demand constraint
economy, the changes in government budget is more likely to have an
impact. If the exogenous demand component (A) is identified to be the
government expenditure, and the government always maintains a balanced
budget, then an increase in interest rate subsidy will imply a reduced
government expenditure on other heads. That is, there will be a fall in
Kuhich reinforces the fall in output.
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CHAPTER-2
1. INTRODUCTION:

In the previous chapter we considered backward linkage between the
formal and the informal sector which operates exclusively through the
narket mechanism. Difference 1in production costs between the two
sectors was assumed to be the sole source of difference. While the
formal sector was assumed to have access to relatively cheaper sources
of working capital, the informal units enjoyed the advantages of a
cheaper labour force. The cost differential resulted in 'the informal
wnits’ specializing in the manufacturing of the intermediate goods, and
the formal producers’ specializing in the manufacturing of the final
comodities. Both the sectors faced competitive markets. In this
sinplified setting, the impact of a cost subsidy has been studied in a

general equilibrium frame work.

The present chapter considers a different aspect of the linkage between
the two sectors. The possibility of such a linkage arises from the fact
that if the different cost advantages of the two sectors can be
combined, the production cost will be minimized. So, the two types of
producers can come to a mutually satisfactory aggrement. The bargaining
power of the two sets, however, need not be the same. Who reaps maximum
benefit from such an arrangement will depend on their relative

strengths. Subcontracting is one such extra market linkage.

Before going into the contents of the present chapter, let us explain
briefly the process of subcontracting. Subcontracting alludes to the
practice of farming out a part or whole of the production of a
commodity by a larger firm to a smaller firm on a contractual basis.

According to both Watanabe(1971), and Nagraj(1984) the impetus for

forming such a relationship comes from the differential cost advantages

between the two sectors. It has been an widely accepted fact that
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labour cost is substantially lower within the informal sector as
compared to the formal sector. Due to the existence of vast
unemployment, informal labour market is extremely competitive and wage
rate there is very low. The formal sector producers face a unlionized
labour force with restricted entry, and protected by varlous
governmental legislations regarding minimum wage, social security,
proper working conditions etc. The small units can bypass these laws by
virtue of their small sizes. The overhead costs of operation of small
units is also very low. All these factors lead to a lower cost for the
informal units. But these units also suffer from lack of access to
capital/credit market, and sometimes input market as well. The demand
they face as independent sellers is highly uncertain and extremely
small. Given the scenario, the nexus between the formal and the
informal sector can be conceptualized in the following way: the formal
sector provides finance and/or input as well as an assured market. In
return, they get the advantage of having access to unorganized labour
market. Nagraj(1984) gives an additional reason behind the development
of subcontracting. There are governmental policies encouraging the
small scale sector together with preventive measures to restrict the
large firms. The larger producers can enjoy the special previlages
provided to these units by producing through their subcontractors. For
Instance, in India when the big mills in cotton textile industry were
not allowed to expand their loomage, they got their fabric woven in the
decentralized power loom sector, and in this way they also enjoyed the

advantages of the lower wage costs in that sector.

The evidence regarding subcontracting is scanty as well as scattered.
However, a few studies which have considered this aspect, gives
evidence that subcontracting relationship exists between the formal and
the informal sector to a substantial extent. Both Bose(1978) and
Romatate(1983), who studied the industries situated in the bustee areas
of Calcutta support this view. Sarkar and Mukherjee(1987), while
investigating some small scale industries in Calcutta and Howrah, have
found that 62% of the units depended wholly or partly on the large
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scale sector for marketing their outputs. One fourth of the
enterprises, serving as subcontractors are tied to one customer.
Hariss(1982), 1in his study of Coimbatore, found that 52% of the
workshops were engaged in some form of subcontracting. Beedl lndustry
is one which heavily depends on subcontracting. Evidence to this effect
is provided by Basu(1977a) and Mohandas(1980).

The present chapter is a theoretical analysis of the impact of a credit
subsidy policy on the level of output, as well as on informal units’
income, 1in the presence of subcontracting. As pointed out by
Baner jee(1981), various governmental supports are provided to the
informal units with the aim of making them more competitive viz-a-viz
the formal sector. Policles are formed ignoring the linkages such as
subcontracting that exist between the two sectors. The subcontractors
may depend on the parent firms for more; than one kind of help. While
the government removes thelr handicaps in one front, in the other
fronts the dependence still remains. As a result, the impact of such
supports may not be as expected. In this chapter, an example is
constructed where the informal units are not only dependent on the
formal sector for finarmce but also their output is marketed by him.
They have no alternative source of marketing. In such a situation, the
impact of an easy credit policy may be counter productive in the sense
that output may fall. It is also possible that such a subsidy may not
have any impact on the level of output at all. Even when it improves
the level of output, it leaves the income of the informal units
unaltered, and its impact in most cases 1is identical to that of
providing the credit to the formal sector producer.

The model of subcontracting that is developed in this section, utilizes
the idea of dual pricing. The concept of dual pricing was originally
indroduced in a pioneering work by 0i1(1971). The intuition behind dual
pricing is that if an agent can divide the price he is going to charge
his customer into two parts, then by varying these two parts suitably,
he can ensure that the customer does not get anything more than his
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next best alternative. The idea has later been extensively used In

theory of interlinked contracts to explain the operations of rural
credit markets in developing countries. Some impdrtant papers in this
area are by Bardhan(1980), Basu(1983), Bhaduri(1973,1977), Breverman
and Srinivasan(1981), Gangopadhyay and Sengupta(1987), Ray and
Sengupta(1987). As the parent firm is the supplier of credit/input as
well as buyer of output, subcontractor 1is ideally slited for
exploitation through dual pricing. The arguments used in the present
chapter are In the same line as that adopted by Gangopadhyay and
Sengupta(1987), and Braverman and Srinivasan(1981). However both of the
papers study the varlous forms of contracts between a land lord and hls
Jabourers/tenants, Lhat will cmerge in different clrcumslances, while
the present work emphasizes the impact of a particular form of change

on the level of output and informal units’ income.

The chapter is arranged in the following way. The second section
developes the basic model.In the third section, the effect of soft
credit policy is analyzed without considering any credit constraint.
Section 4 considers the same problem with credit constraint. Section S

gives the conclusions.

2 THE FRAME WORK OF ANALYSIS

In this section we develop the basic frame work. Let us consider an
industry which can be subdivided into a formal sector and an informal
sector. A production unit, belonging to either one of the two sectors
is capable of manufacturing the particular commodity produced within
this industry. Without going intoc the details of the comparative cost
advantages, we assume that the production cost is lower in the informal
sector compared to the formal sector. The possible reasons for such a
discripancy has already been provided. However, we “make the extreme
assumption, that the informal units do not have any access to the final

goods market. They operate exclusively as subcontractors. It is the
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formal sector producer who markets the output. The formal sector
producer (call him producer F) is assumed to be a monopolist,! who
concentrates all his resources in marketing activities only, so far as

this particular good ls concerned.

Initially, the number of subcontractors is assumed to be fixed. This
can be justified on the ground that producer F is in contact with only
a few dependable subcontractors. Since we do not allow the number of
subcontractors to vary in thls section, we make a further simplifying
assumption that there is only one subcontractor under the monopollist
formal sector producer. The analysis can easily be generalized to a

situation where there is more than one subcontractor.

Producer F can offer two types of contracts to his subcontractor.

Contract 1: Producer F borrows the fund required for production and
advances the fund to his subcontractor at a certain rate of interest.
He also buys the final output at a certain price. The interest rate to
be paid and the price to be charged are both determined by producer F.
The informal unit operates as a price taker and just decides how much

to supply at each price, interest rate combination.2

Contract I The informal unit borrows from some outside source and

produces the commodity. Then the commodity is sold to producer F at a
certain price, which is determined by producer F himself. Under this
alternative contract also, the informal unit operates as a price taker.

The only difference is that producer F can no longer control the

!A.N.Bose(1978), Romatate(1983) and T. Basu(1977b) emphasize the fact
that the formal firms operate in a monopolistic/oligopolistic market.
Sometimes they can be big multinationals also.They subcontract the
production, and sell the output at a very high margin of profit. The
present analysis can easily be generalized to oligopolistic
situtations.

?In thelr studies, Nagraj(1984), Romatate(1983), T.Basu(1977a, 1977b),
and Mohandas{1980) point out the existence of this type of contract.
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interest rate.

Both producer F and his subcontractor are profit maximizers. Producer F
can choose any one of the above contracts subject to the constraint

that it be acceptable to the subcontractor.

Let us now describe the equilibrium configuration of prices and output

under each type of contract, one by one.

Given the above assumptions, the profit function of the informal unit

under contract I is
= pox - (l*rl)C(xI) 1)

where, p : the price offered by producer F to the informal unit.

r,i the interest rate charged by producer F from the informal

unit.
Clx,): the cost of producing x units of output. The cost function
has got the following properties: C/[xz) > 0, C//(xll > 0 with all the

higher order derivatives positive or zero, C’(0) = O.

The amount of Xy that the subcontractor is ready tc supply at each

price 1s given by:

(sr ¢ (x) (2)

There is also the additional requirement that:
= Hr 3)
where Nr: is the reservation income that the informal unit can earn

from alternative employment. It is his opportunity cost.

The inverse demand function facing producer F is given by:
- ; 2
P P(Xr)' P’ (Xr) < 0, P (XF) =0 (4)

‘here, XF is the total output sold by the firm.



As there is only one subcontractor by assumption, and the entire output
is produced through subcontracting, X. = x . The profit function for
the formal sector producer can be written as:

7= P(XX, = (Lr )CX )= [p X = (14 )CX)] (5)
Here, r  : is the rate of interest prevailing in the organized credit
market.

The following proposition reduces the inequality relation in equation
(3) to one of strict equality.

Proposition 2.1.: If (1+r; ,p;)is the optimal contract, then,

p: x; - (1+r;)C(X;) = ur.a

If P X" (1+r1)C(xF) > ur then producer F will be able to do better by
reducing m , thereby increasing n: as is clear from equation (5). As
long as producer F has control over both price and the rate of
interest, borrowing the terminology from Basu(1984,1986), we can say
that he will act as an all or nothing monopsonist. By appropriately
choosing (p ,1+r ) producer F can confine the informal producer to his
reservation income. He can reduce m for instance, by proportionately
reducing both p, and “rx' From equation (2) it is clear that,
proportional reduction of (p,,1+r ) will not affect the level of
supply. Thus, he can ensure that the informal units will always get
their reservation incomes only, wWithout disturbing the supply of

output.? Hence, we can write,

p X, - (1*rl)c(xrl =W, (6)

3The formal proof of this proposition can be found in Gangopadhyay and
Sengupta (1987).

44s long as the informal units operate as price takers, the same
results will be obtained if producer F determines the size of the order
and the rate of interest on the fund advanced, while the informal units
decide the price they will want per unit of output.
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Producer F’s profit function then takes the form:

- - . - s
n= P(Xr) X (1+r )C(XF) W, (s)

The profit maximizing choice of Xr for producer F is obtained from the
condition.

MR = P(X )+ X, PT (X)) = (erac’ (X)) (7
Let the equilibrium values under contract I be (x:,sm,Fm). We now turn
our attention to contract II. In this contract, producer F can only
dictate the price he is going to pay, and the subcontractor decides how
much he is going to supply at each price. The profit function of the
informal producer becomes:

n
1

%, = Clx ) (1+F) (0}

where T is the rate of interest on loans taken from outside.

The supply at each price is then :

p,= (1+F)C7 (%)) 2)”
Producer F's profit function then takes the form:
B =P(X_)X _-p X_ ()

He maximizes hils profit taking into account equation (2)7. This
exercise yields the following condition:

_ ’ _ s v /5
MR =P(X_) + X P7(X ) = (1+7) [CT (X )+X C77 (X)) )
For ¥ = r’, the output will obviously fall below i'r" . Comparing (7)
uith (7)7 we can see that the curve (1+F)IC7(X)+X €7 (X )] lies above

the marginal cost curve (1+r )C’(X_), whereas the marginal revenue
curve remains unaltered (see fig.2.1).

SThe assumptlion about the nature of demand and cost function gurantees
that the second order conditions for profit maximization are satisfied
in all the cases considered.
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For T < r , we prove the following proposition which provides the
sufficient condition for the profit maximizing output under contract II
to be lower than X[ .

Proposition .2.2 If r' =1, and T > 0, then the output will always be

lower.

Proof: Let us construct a function:
_ Ll _ ~ /7’ 3
L= (e’ )= () 120770 + X O (X))
where, (1+r")C’/(X_):  slope of  the function (srye’ x)
(1+F) 12”7 (%) + X, €2 (X )1: slope of the function

~ ’
W (X)) + X, €77 (%))
Rearranging the terms :

r-r

- o4 _ s’ _ ~ 3
L= (1+r)[ I]C (Xr) (1+r)XFC (XF)4

Given r” =1, ¥ >0, L <0 for all X_ = 0. In other words, the curve
(1er*3¢7 (X)) Will lie above (1+F)IC7(X) + X C7/(X )], if the conditions
mentioned above are satisfied. Given the same revenue function, output
will always fall.

Let the equilibrium solution under contract II be denoted by (5.%.).
There is a fall in output whenever producer F switches from contract I
to contract II. The reason behind the fall lies in the changing role of
producer F. When he is acting as an all or nothing monopsonist, he can
make sure that none of the surplus goes to the informal producer,

through his control over both price and the rate of interest. The
1Py . .
condition W = C (Xr) implies that the price he pays for the

proceeds from one unit of loan is exactly equal to the return in terms
of the rate of Interest on advance plus the advance ltself. The cost of
producing an extra unit s then just (1+r )C’(X.), so the producer
gives an order of size X7 , such that MR = (1+r )C’(X,).
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When the informal producer borrows from some outside agency, producer F
can no longer prevent the informal unit from getting a part-of the
surplus as he can no longer confine him to the level of reservation
income. He has lost control over one variable, namely, the rate of
interest. Now, p(X.) = (1+r’)c’(X_) and the marginal cost of buying an
extra unit is p(X,) + pr’(xF) > (uF)c’(xr) for * =r . For © < r
there are two effects: p(X.) < (1+r®)C’(X) but p(X) + X,p” (X)) may
or may not be greater than (1+r )C’(X_). Lower rate of interest reduces
per unit purchase price below the previous marginal cost (1+r-)C/(XF).
thus tending to increase the equilibrium level of output. The
monopsonistic element on the other hand tends to reduce the size of the
order. r. s1and T >0 gives the sufficient limits wlthin which sccond
effecl 1s necessarlly stronger than Lhe first effecl, so Lhat Lhe cost
of acquiring an extra unit ls higher than under contract I and the size

of the order is lower, resulting in a lower output.

The formal sector produer F will select between the two contracts on
the basis of the profit level that he can realize under each contract
subject to the constraint stated already. As long as T = r', contract I
will always give him higher profit. He will prefer contact II for some
T sufficiently lower than r  to ensure him a higher profit. The ground
is now ready to examine the impact of a cost subsidy, which we pr?cced

to do in section 3.

3. SUBCONTRACTING WITH UNLIMITED SUPPLY OF LOANS.

Initially it is assumed that the informal producer does not have access
to the organized credit market. The rate at which he can borrow from
outside is so high that producer F finds it more profitable to offer
his subcontractor contract I(the sufficient condition for this is
T r.), Once the subsidized loan facilities are made available to the
informal wunit, there is a fall in the outside borrowing rate T.

However, whether producer F will switch to contract II or not depends

40



on respective profitabilities of the two contracts. We restrict the
domain of the values that © and r can take to « > © > O, and
0=r" = 1. This is a reasonable restriction. Next, we partly prove and
partly show with an example that there exist values of T and r' within
these domains for which producer F will prefer contract II to
contract I.

To this end, we first prove the following propesition:

Proposition.3.1. For each level of ¥>03an r" such that contrat II
is preferable to contract I.

Proof. First note that, for any one of the contracts to be acceptable
to the subcontractor, his income from contract I should be at least as
great as his income from the alternative contract. Producer F can
control the subcontractor’s income under contract I subject to
reservation income constraint. Thus, the reservation income under

contract I should be the same as his income under contract II. That is:

v o=w =p X -(c&) 9)

P N

The condition under which producer F will prefer contract II to
contract 1 is:

L g . 1R e F 1

pOGRORD - (e e - W< PR PR,

Then, substituting for Hr from condition (1) and rearranging the terms

of the above expression, we get:

3% ~ % 27" e (7

P(XX - (147G ) - [PRDXT- (1+r7)CXD] > 0

For r" = T the expression is strictly negative. Now, as T declines
P(X_)-(1+7)C(X)  increases. (With  unchanged %. as T falls,

P(ir)ir—(x+F)c(>~(F>ui11 be higher. As iF itself adjusts to the profit

maximizing level, the above expression will be even higher). At the

same time, P(XT)XT-(1+r’)C(X]) remalns unchanged. If we can now show
that  there exists an r  at which for T = 0,
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on respective profitabilities of the two contracts. We restrict the
domain of the values that © and r  can take to « > F > 0, and
0 =r" s 1. This 1s a reasonable restriction. Next, we partly prove and
partly show with an example that there exist values of T and r  within
these domains for which producer F will prefer contract II to
contract I.

To this end, we first prove the following proposition:

Proposition.3.1. For each level of T > 0 3 an r' such that contrat II

is preferable to contract I.

Proof. First note that, for any one of the contracts to be acceptable
to the subcontractor, his income from contract I should be at least as
great as his income from the alternative contract. Producer F can
control the subcontractor’'s income under contract I subject to
reservation income constraint. Thus, the reservation income under

contract I should be the same as his income under contract II. That is:
W o=m =p X -(1+7)C(X ) 9

The condition under which producer F will prefer contract 11 to
contract I is:

N SO N T (%R
e EORD - (e e W< tEOX - (EOR,
Then, substituting for W_ from condition (1) and rearranging the terms
of the above expression, we get:

o o —mzm .
P(XF)XF—(l+r)C(XF)-[P(XF)XF— {1+r )C(XF)] >0
For r° = ¥ the expression is strictly negative declines

T
T falls,

P()”(r)—(lﬁ):()“(r) increases. (With  unchanged

P(ir)ir—(hF)c(ir)wul be higher. As ﬁr itself adjusts to the profit

maximizing level, the above expression will be even higher). At the

same Lime, P(i':,))_('}'j—(nr')c()‘(':_) remalns unchanged. If we can now show

that there exists an r at which for r = 0,
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P~ 3 s om . om ~
P(XF)XF C(Xr) > P(XF)XF—UH‘ )C(Xr)’ then we can determine an r, > o,

s.t. with ¥ < ¥ contract II is preferred to contract I for all o
greater than that particular r, as is clear from fig.2.2. In the
figure, 11”7 represents the function P()”(F)ir—(hF)c(T(r) as a function of

¥ (which is monotonic and continuous) and AA’ represents the function
P(X®)¥2-(14r )C(X). Then for T > r, contract L is preferred and for

T < FO, contract II is preferred. Here, the underlying assumption is
that 3 r* > 0 s.t., the intersection between the two curves takes place
in the positive quadrant of © . That is what we show next.

As " increases, P(X0)XP-(1+r’)C(X]) (which is also monotomic and

continuous in r’) declines, whereas P(X )% -C(X.) remains unchanged.

. Zm AT (™ S\ (% -
Also, for r’ =0, PEDXy C(XF) < PR )X -CIX,). In terms of fig.2.2.
given ¥ we get a particular II”curve. Now we start with an r = 0, so

small that the intersection between II” and AA  takes place in the

negative quadrant. As r is increased, AA curve shifts down to

AA_LAA s A
20 My

positive quadrant. So 3 an Fo > 0, for which:

where the intersection 1is taking place in the
RN o . cm PO ~ -
P(XF]XF—(IH‘ )C(Xr) < P(Xr)xr (1+r0]C(XF).

Now, it remains to be shown thatsthis r° will also satisfy the
condition r = 1. Since the conditions ¥ > O and r' = 1 constitute a
sufficient condition, instead of giving a direct proof we construct an
example and show that the condition r’ = 1 is satisfied at least in

this particular example.

In constructing the example we take, C’(X) = c.X_ (linear marginal
cost). This is the marginal cost function for the informal units. The
demand function for the monopolist producer F is P = a-bX_. Then we,
can solve for X_ directly from the conditions (2)7 ana (7)7 as:
. = —=— where R = (1+7)

2(b+Re)
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Similarly X can also be explicitly sloved for from equation (7) as:

P 2. o gert
Xr = SpiRc where R 1+r
2 -
Then, P(%, )X -fic®,) - -2 (22r3c)
8(b*Rc)
R . - 2
and, P(XDIX-RCXY) = 2
2(2b+R c)

Let us now determine that value of r for which
5% % SRR (R
P(X )%, -C(X - [PXDXI-RTCKD] > 0

2 2 2
a®(2b+afic) _ a 5o

8(b+fic)? 2(2b+R"c)

<
Solving, we get T > spoa— < 1.

) . _ _c "
So for 17 = ppime v e < 1 (where & is very small) we can get an
7, > 0, such that for T < T contract II is preferred to contract I by

producer F.

As long as T > Fo any decrease in T will have no effect on the level of
cutput as producer F will stick to contract I. When T changes from
values greater than T to values less than T, there is a clear fall in
output. This 1s because producer F switches from contract I to contract
II. Thereafter, if there are further reductlons in the rate of
interest, output will increase, but, as long as © > 0, X, will remain

%m
below XF.

It should be noted that even with r' > T producer F may not find it
profitable to switch to contract Il as long as T > ?o. So, a reduction
of F below r* may not have any effect on output. If on the other hand,

the subsidized loan was supplied directly to producer F output would

have increased to x‘; as shown in fig.2.1.

The effect of a subsidized credit on informal unit's income is

ambiguous. However, it can be proved that if the fall in the rate of
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interest 1is large enough (to be precisely defined below), then the
income of the informal unit will fall.

Let us start with an I > r'. Producer F is offering the informal sector
producer contract I which is accepted. As W_= & always, the condition
can be expressed as:

P 0y, ~ % V(% VS
(lﬂ'l)[C (XF) C(Xr)/XrlXF = (1+r)[C(Xr) C()(F)/X’_lﬁF

S cgm =m
as X < X7, )

lower .than the market rate of interest at which the informal units can

< T. That is the interest rate charged by producer F is

borrow from outside, and hence borrowing from the parent firm is

acceptable to the subcontractors.

Now suppose subsidized loans are introduced, and there is a consequent

fall in the rate of interest. Let the new T be 1’.

¥ o< ;:, the income of the informal units will

Proposition.3.2.

definitely fall.

Proof. The output level X remains unaffected by changes in T. It is P}
and T} that absorbes the impact of changes in W= i], Now, i; which
corresponds to ©’ is less than X; as has already been proved. Also,
¥/ < §7 . Therefore,

s s Y AT amy s T b N B
(X'_)-C(X’_]/X’_]XF < (1+r1)[C XF)_C(XF)/XF]XF

(1+r7) [C

- (D) I (R)-C(R ) /R 1%
= (D I/ X )-cX )RR,

That 1is the reservation income corresponding to

must be lower

compared to the reservation income corresponding to K.

However, as long as variation in T is such that & > F';', the effect of
interest subsidy on informal unit’s income is ambiguous. Also the above
is the result of an one shot change. Once producer F starts offering
contract II to his subcontractor, income of the subcontractor may rise
or fall as a result of further cuts in the interest rate. While the

higher volume of output tends to increase the income, the lower price
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at each level of output tends to lower it. The net effect is uncertain.

The other possible situation is where the intersection between
P(X )X —(lbr)C(X ) and P(X )X —(l+r )C(X ) does not take place in the
poslive quadrant at all. Then the loan will never be effective as long
as T > O in the sense that the informal unit will never take advantage
of it. Output will also remain unaffected. The income of the informal

unit may change in either direction.

4. SUBCONTRACTING WITH A VARIABLE NUMBER OF SUBCONTRACTORS.

So far, the number of subcontractors has been assumed to be fixed at
one. But, empirical evidence suggests that formal sector producers
cometimes do have control over the number of subcontractors to be
employed. By varying the number of subcontractors the burden of market

fluctuations can be shifted on to them by the parent firms.

In this section, we will consider a situation where the number is

endogeneously chosen by producer F.

Let us start with contract I. The informal units are assumed to be
identical in every respect. Also, there is a perfectly elastic supply
of subcontractors at an exogenously fixed reservation income W .

An individual informal unit behaves in the same way as in section 2.
Producer F however has n as well as Xr as his choice variable. His

profit function now takes the form:
= - . - o
P(XF]XF (1+r )C(Xr/n)n nHr (10)

where n is the number of subcontractors producer F employs.

Since all the units are indentical, the share of each unit in total
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output is X_/n. The conditions for profit maximization now become:

MR_=P(X_)+X_P’ (X )=(1+r")C’ (X _/n) (11a)
F o F F F F

(Xr/n)(1+r')C/(Xr/n)=(l+r')C(XF/n)+Nr (11b)

By employing an additional subcontractor producer F distributes the
same size of output more thinly over a larger number of subcontractors.
So, there is a saving in terms of marginal cost as the order going to
individual suncontractor goes down. At the same time there is the
additional cost of employing one more subcontractor, which is given by
the right hand side of equation (11b). When these two match,
equilibrium level of n is obtained.

Combining the condition (1la) and (11b) we can write:
(1+4rT)C(X_/n)+4
F T
X_/n
r

= 4 =
MRr = P(Xr]+XFP (Xr) =

This reformulation gives rise to an alternative explanation of the
condition. The gain is the marginal revenue from sales as each
additional subcontractor is employed. The corresponding increase in

cost is given by the right hand side of the above expression.

The condition can be interpreted in another way also, which makes it
amenable to graphical representation. When n is chosen optimally the
size of the order supplied by each subcontractor is such that the
average cost per  subcontractor (given by the right hand side
expression of equation (11b) divided by X /m) is at its minimum.
Assuming the existence of an optimal solution in this set of equations,
let us denote them by (X{.n ). The solution is shown in fig 2.3.

A few comments are in order here. First if we solve for the optimal
size of the order going to each individual informal unit for each level
of m, t.e. Xp/n = x= x_(n), from equation (11a), then dx /dn < O. If
n goes up, this increases the total volume of output for given size of

the order X Consequently, the marginal revenue goes down, while
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marginal cost remains unaltered. As a result, MR < MC. So, the size of
the order x_ going to individual units have to fall to bring back
MR = MC equality.

Secondly, when n = n (fixed) dN/dn = 0. Otherwise by reducing n
producer F would have been able to make a profit. It is also clear that
the profit from free maximization is higher than that under constrained
maximization.

Thirdly when n = n_ T} = r* Forn<n, X >x (x = X0/h, e, the
optimal size of the order corresponding to @). So iy < T . When the
number of informal units is less than optimum, at the rate of interest
r" they will earn more than W_ due to higher size of order. So by
proportionally reducing (p . 1+r ) below 141" producer F takes away this
surplus. Optimal n is exactly that level of n which ensures W_ to each
individual unit at the rate of interest r .

The total output x’; = n x_ will be higher than i: = BX . It is proved

in proposition (4.1).

Proposition.4.1. nxm(n) is an increasing function of n for all relevant

values of n.

(14073 [x ()]
for all relevant values of n. Let us take n = nls nm then,
(1+r")c 1x_(n )]

=nx (n
‘lm(l)

Proof: Plnx (n)l+nx_(n)P’ [nx_(n)]
£root ... ™ N

,
F[nlx’_(n‘l)1+n1xm(n‘)1> [nlxm(nl)]
Take n_> n_and x_such that, n_x
2 ™ 2 2%2

As n_ >n_,x < x (n)

2 1 2 m 1
Then ,
Plnx.)enx. P’ [nx_l=n x_(n )P’ [n x_(n )1+P[n x_(n )}=(1+r")C [x_(n )

ZXZ 272 22 1 m 1 1w 1 nl m 1 L 1
But as x,< x_(n), (14r7)C7 (x) <107 Hx (0 )}

/ . 7/

So, Plnyx ) x P/ [nx,1 > (1+r7)¢" (x,1.

Thus if at xm(nz)
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p(nzxm(nz)1m2x_(n2)9’[n2xm(nz)1 = (1er")C Ix (0 )]

xm(nz) > %, That is n xm(nl) =n,x, < nzxm(nz). This implies nx-(n) is

1
an increasing functlon in n.

Once we allow producer F to choose the number of subcontractors, he no
longer needs a control over the interest rate to push the informal
units down to their reservation incomes.® Let W_ be the reservation
income which the informal units earn outside the cector considered. So
even under contract II also, they must be guaranteed at least as much
as W. That is m = p. (XF/n)-(l*;)C(XF/n) = W, Then, by his control
over p and n, the formal sector producer can now ensure that his
subcontractors get Jjust W under contract Il as well, and produce
exactly as he has ordered. In other words corresponding to each p, he
can choose n such that the subcontractors get just W , even when they
are borrowing the fund from outside sources. It will be profit
maximizing decision for him to push subcontractors down to W _ as has
already been proved. His profit function is the same as (10). Only r
gets substituted by T 7. With Producer F controlling both price and the
number of subcontractors there is virtually no difference between
contract I and contract II except for the interest rate at which funds
are borrowed. The optimal solutions for (XF,n). can thus be obtained
under contract II from equations (1la) and (11b), simply by replacing
' by T. As the subcontractors are indifferent between the two
contracts, producer F chooses that contract which offers him the

advantage of lowest rate of interest.

We now proceed to compare (Xm,nmlwith the solution that emerges if the

6SSmilar results have been established independently by Braverman and
Srinivasan(1981) but in a different context.

7 Inis we can easily establish. Under contract II, the profit function
is given by: W =P(X )X _-np. (X./n). Now, p. (X/n)= (L4F)CX /)=
Replacing for p.(X./n)in equation for W, we get the same profit

function (10) as under contract I.
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informal units are allowed to borrow from the organized credit market
at a rate of interest r = < r . There is no loan constraint operating

either on the formal or on the informal producers.

Here. all the benefits of a low rate of interest are passed out of the
hands of the informal units to producer F. The profit function for the
informal units remains the same as in (1) with ¥ = r' . Their supply
functions are given by (2), with n variable, x, = X_/n. Reservation
income constraint will also hold.

When subsidized credit is available to the informal units, the formal
sector producer F shifts to contract II as ¥ = r'~ < r'. Producer F’s
profit function is the same as (10) replacing " by r*'. Equilibirium
values of (n,x) are solved from equations (11a), (11b) again by

substituting r . for r .

In terms of fig.2.3 the average cost curve is moving down to AN from
its earlier position AA. Since the corresponding marginal cost curve
(1*r")C/(XF/n] shifts down, the minimum point of the average cost
curve shifts to the right as well. The curve representing x (n)
function also shifts up as the optimal size of order is now larger

corresponding to each n. Let the mew solutions be (n_,X7).

Using proposition 4.1, it can easily be shown that, n, > n and

> X" Also, at (n LX), (1ar"")IC (x )-C(x /% )% = W_ where
- ¥ X5 " RN .

That is, at (nm .xm) informal units are just guaranteed of

their reservation incomes at the rate of interest r". Profit of

producer F at (n';,X:) is also higher compared to (nm,x;).
So provision of subsidized credit to the informal units here becomes

equivalent to giving subsidized loans to the formal sector producer. It

increases production and the number of subcontractors employed by
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producer F. The individual informal sector units do not meke any gain
"out of the loans. Their incomes stay restricted to W . Producer F
extracts all the surplus that should have incurred to the informal

producing units.

5. LOAN CONSTRAINT.

In this section we consider the situation, where the formal sector
producer F faces a credit constraint coming from the organized credit
market. He can not borrow more than L amount of loans from the
organized credit market. In the analysis of this section n is treated
as a variable.

We do not bring in here contract I and contract II explicitly, because
it has already been established that the two are equivalent for the
informal units. The formal sector producer cheoses that contract which
glves him maximum loans with lowest interest. As in section 4,
initially producer F is assumed to be the only source . of credit to
the informal units. That is he offers them contract I. The credit

constraint L will only be effective if n C(x ) > L. The profit function
facing the informal units will again be given by equation (1) and,
X

their supply functions by equation (2)with x = - Using
proposition (2.1) and condition 5 it can be shown that condition (6)
will hold. Since the optimal order given to each subcontractor will be
the same, the informal units being identical in every Tespect, the

problem facing producer F will be:

Maxmize Tr = Px)nx- (1417 InC(x)-nW_

8

s.t.nC(x) s L ,where,n.x = X,

8!t is the same thing to say that producer F chooses XF(total output)

and n as to say that he chooses x (i.e. the size of the order to each
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oposition . At (R,%), nCGA=L if (a,X) 1s to be the optimal

solution.

Proof: Suppose not. Then nC(x) < T < n_c(x ). For nC(x) < L
[J .

producer F’'s profit functlon is: n‘: = P(nx)nx-n(1+r )C(x)-nW_, with

SI® /6n = O for n =n_, 8M1°/6n = 0 for n = n_, 3M-/8x = 0, for x = x

r wr OF n F w

sm/5x = 0 for x = x_. Then there will alvays exist some (n_.X,) s.t.

nClx ) =L and I°(n_,x_) > N"(h,x ). Hence, there is a contradiction.
a a F a a F

So AC(X) = L

The maximization problem then takes the form:

Maximize : Tp = P(nx)nx-(1+r " InC(x)-n¥_-A{n(Cx)-L}

{x,n, A} T

where A is the Lagrangian multiplier.

The solutions to the problem yields the following conditions:

MR (n,%) = (145" +2)C” (x) (12a)
WR_(n,%) = (140 CRI (12b)
cx) =L (12¢)

Let the solution to the system be given by (n,%A,), and assume that
the solution exists and is unique. For comparable values of n,
X(n) < x (n) from equation (12a). However, the effect of a loan
constraint on n is not so obvious. Proposition (5.2) and

proposition (5.3) states that n < n_, and x(n) < x (n).

Proposition §.2. A < n_ where © is the optimal solution in the

constrained case.

Proof: Suppose not. Then h = n_. Uniqueness of (nm.xm)and ( ,X) rules

subcontracter) and n, as X}_/n

51



ot & = n. So A > m. From equation (120), AC(x) = L. So

aC) <L < nClx). Then 3 some x, > X for which nClx,) = L. This
implies (n. %, y belongs to the feastble set of solutions. Also x, <X,
Now snr/.sx = 0 for x = x, and 8M/én = O for m = n, Le.
mm,%) < Mn %) < nin_,x,). Then (n.x) cannot be the optimum. Here

is a contradictlon. Hence n < n_.
'

Proposition 5.3. x(n) < x_(n ).
n n

Proof: Suppose not. Then X(n) = 3 (nn) This implies
(ter s (€ GI-CEIRX > (10 (C” (x,)=C0¢ ) /%, 1%,
violates condition (4.1b). So X(R) < xm(nm).

But this

As is expected, both the size of the order and the number of
subcontractors employed go down compared to (n ,x ). It follows that
the total output will go down along with the profit of the formal

sector producer F.

Here (14r.) = (1+r742) = which implies p, = MR

-

¢ (x)

Let us now check how the results get altered if the informal units are
allowed to borow from the organized credit market directly, at an
interest rate r - = r . If there is no credit constraint for the
informal units, then producer F will operate exactly as in section 4.
Hie would switch to contract I and choose x_ > x_ > x, and 5, >n >h
Profits of the informal units exactly guarantee them their Teservation
incomes. Total output will increase. The effect of providing subsidized
loans to the informal units is equivalent in effect to giving the same
amount of subsidized credit to producer F. He completely substitutes
his high cost loan by the low cost loan available to the informal
units, and also circumvents the credit rationing he faces in the
organised credit market. The informal units do not bemefit from the

subsidized loans, all the benefits accrue to producer F.
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If the individual informal units face 2 loan constraint as well of
anount 1%, the constraint will only be operative 1f CGx) > 17 Then
part of the funds has to be provided by producer F. That is a
combination of contract: I and contract II is offered. Hence he cannot
completely substitute the more expensive loan by the cheaper loan. He
can operate elther as a primary lender or as a residual lender. But if
he acts as a primary lender, he will have to give loans at
s st sr'. 1f r"* = r", he will be indifferent. If however r = < e,
then he will have to incur a loss. Also, 1t will be profitable for him
to encourage the informal units to exhaust the cheaper loans first. We
will only consider the case when producer F acts as a residual lender,
since for r'° = r°, the two cases will yleld the same result.

If producer F is to be the residual lender, the effective rate of
interest facing the informal units will be )

e e e-1T G0+ 1/ ) for €60 = 1 a3

The subscripts are dropped here for convenience.

The profit function facing the informal unit will be given by:

= px- (1t HEG)-1 = (1er" 1" (14)

The supply function will be the same as in (2). The formal sector’s
profit function is:

— Pk (140" InC(x)-nlpx- (141" 1 {Cx)-1"}] (15)

Proposition 3.1 will hold good here also, so that m Then profit

function for the formal sector reduces to :

w’= Pnx)nx- (141 InC Gl (27 -r" 7)ok (16)

Profit maximizing choice of (n,x) is obtained from the following two

conditions
MR_(n,x) = (1417307 (0 (17a)
XMR_(n,x) = ST SIS R Car S (17b)
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Let the solution be_ /.0y, For r** = t° solution will coincide with

x,n). If T ** < +° then an additional gain is coming in by employing
eah additional subcontractor, as it enables producer F to substitute
I units of dearer loans by the same amount of cheaper loans.
producer F will find 1t to his interest to employ a larger number of
subcontractors than n_. Since the marginal cost is the same as in
cection 4.2, increasing n beyond n_ would mean wr (%) < (+r")c
(x,). This is because given the marginal cost, increase in n beyond n_
with x unchanged at x, implies expanding the total output beyond the
profit maximizing - level. To maintain the output at the profit
naximizing level, x must go down. In terms of fig.2.4 the average cost
curve shifts down to A A, while the marginal cost curve and the x, (n)
function remains unaltered Hence we get the new solution such that
% < x] // < x . Here, the rate of interest at which producer F lends to
the informal units will coincide with r', the reason being the same 23
given before. Also the effect of providing each of the n informal units
1* amount of loans at the rate of interest r ** is equivalent in effect
to that of providing the formal secter producer with m /1" amount of
additional loans over and above L at the subsidized interest rate T .
naking the avallability of additional loans contingent upon the number
of subcontractors employed.

This solution can only be realised when o’ ‘e -n 71" s L. However,

7T >  then, formal sector’s loan constraint will not

it nl/c)n

allow him to give an order X 7, to each of the n// subcontractors,
because he can not provide the excess fund required to support that
particular order. Then, the formal sector producer will choose that
(n,x) for which the total fund L+nl® gets exhausted. Agaln, as the
informal units are borrowing from two sources, their effective rate of
interest will be given by equation (13), and their profit function will
be the same as equation (14). Following identical arguments,
producer F's profit function will be given by equat.ion (16). But the
problem for producer F now becomes: Maximize LGNS nctx)-n1” = L

which is equivalent to maximizing:
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)n1" -7 [{nC(x)-n1"}-L]
where,y is the Lagrangian multiplier.

2 = P(nx)nx-(1+r"InCOX)-nH_+(r”

Optimum levels of (n,x)are obtained from the conditions :

MR_(n,x) = (1+r+9)C” (x). (18a)
WR_(n,x) = (1+r‘01)C(X)#Hr—(r‘—r"+7)1.. (18b)
nC(x) = nl"+L. (18¢)

Let the solution be (R,X).

The loans given to the informal units have the effect of alleviating
the loan constraint faced by producer F. Consider the case o=t
i.e no subsidy is given to the informal units. Then it is obvious that
(n,x) will increase as addltional loans of amount n1"" becomes

available, and loan constraint is relaxed.

For r*" < rl there is an additional advantage of substituting the more
expensive loan by the cheaper loan. The relevant profit function is n’
instead of 2 . As a result, n increases by more and x by less compared
to the situation = r°. But, as at (a.x) ACG)-m” < L and
s, /%8n > 0, SN, ‘4% > 0, at (a,x) n > n, x > X will still hold. Here
Aloo the loans provided to the informal units produce the same effect
that they would have produced, if they were provided to producer F.
conditional upon employing additional subcontractors.
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SUMMARY OF RESULTS :IMPACT OF CREDIT SUBSIDY

Without Loan With Loan
Constraint Constraint
n Fixed n Variable
Level of Unchanged for ©> T Increases Increases(#)
Output Falls for F<F°

When producer F
switches from
Contract I to
Contract II
increases thereafter

Level of Ambiguous as long Unchanged Unchanged (%)}

informal as producer F
unit's sticks to contract I
income or contract 11. Falls

when producer F
switches from
Contract I to
Contract II

No. of Increases Increases(#)
Subcon- X

tractors

«  Provision of subsidized credit to the informal units has the effect

of alleviating the loan constraint.
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6. CONCLUSION

Subsidized credit is provided to the informal sector units with a view
to help them grow and to make them self sufficient. The present
analysis suggests that, providing subsidized credit directly to the
individual informal units may not be of very great help to them, and
even less to the above objective. The effect of such a policy may be
counter productive also. The linkage between the formal sector units
and the informal sector units plays a very important role in
determining the effect of a specific policy, because the informal units
may face constraints 1in more than one front. So, rather than
implementing a generalized policy in order to promote the small
informal units, it would be better to make a detailed study of the
informal sector and use situation specific policies. It is also true
that often the growth of the formal industrial sector and the informal
sector are linked together. For example, in the present chapter, growth
in the profit and output of the formal sector has resulted in an
increase in the number of subcontractors employed. In such situations,
policy mix to promote the organised Industrial sector (formal sector)
on one hand and improving the bargaining position of the informal units
on the other may be sufficient to ensure the expansion of the latter.
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CHAPTER -3.

1. INTRODUCTION.

In chapter two, we considered the informal sector-formal sector
relationship in a restrictive form. The formal sector producer has been
represented as the sole purchaser of informal sector’s output. But
Bose(1978) in his study of Calcutta’s informal sector found that a
section of the informal producers sell directly to the final consumers
also. This claim has been substantiated by the studies of Joshi and
Joshi(1976), and Little, Majumdar and Page(1987) as well. So, the
possibility of informal units having the option of independent

production is considered in this chapter.

Given that the informal units can have independent marketing outlets,
their products may be complementary to, independent of, or substitute
for the formal sector’s product. If the two products are complementary,
then not only the informal sector, but also the formal sector stands to
gain from an extrenal assistance provided to the informal units only.
Similary, any concession given to the formal sector helps the informal
cector. The extent of gain going to the individual informal units will
epend mainly upon the extent of competition within the informal sector
and the elasticity of demand. Similarly when the two products are
independent, then also it is the number of units sharing the market and
the extent of demand responsiveness, that determine the gain of an
individual unit from a specific assistance. As ease of entry frequently
characterizes the informal sector, therefore, the gains from external
assistance are not likely to be much for individual units in the face

of severe competition.
The informal units have a better prospect of reaping benefits from such

external assistance, when their product is competitive to the formal

sector’s product. There already exists a ready market for the product
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where they can compete with the formal sector. However in the
consumer’s perception, formal sector’s product is deemed to be of
superior quality compared to the informal sector’'s product. The lower
price of the informal sector’s product on the other hand, works in its
favour. For those at the lower end of income distribution, the
advantage of a lower price may outweigh the disadvantages of a lower
quality. This dichotomy in the commodity market has been repeatedly
observed. According to Bose(1978) as well as the Joshis(1976), demand
for the informal units’ output comes predominantly from the poorer
section of the population. Little, Majumder and Page(1987) also support
this view.

The informal units therefore, can get a market share if they charge a
price strictly less than the price fixed for the formal sector’s
output. Moreover the larger the quality differential between the
products of the two sectors, the larger has to be the price
differential. It should also be mentioned here that the quality
difference that generates this divergence 1in prices, is often a
perceived difference created by the consumer psyche. Advertisements and
other sales promoting activities undertaken by the formal sector
producers exaggerate the impression of better quality. It is not a very
rare incident that the high profile formal sector products are actually
produced by the informal units through subcontracting. Evidence to this
effect has already been provided in the second chapter.

The present chapter is a natural extension from the previous chapter.
Here a model of formal sector-informal sector linkage is developed,
where the products of the two sectors are competitive from the demand
side. On the supply side, they can be independent. At the same time
some of the informal units may operate as subcontractors for the formal

sector.

The chapter is organized in the following way: In section 2 of the
chapter the basic frame work of analysis is developed. In section 3 the
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effect of cost subsidy 1s evaluated without allowing the possibility of
a portion of the informal units being employed as subcontractors to the
formal sector producer. It is then compared with the optimal policy of
a social planner. Section 4 carrles out the same exercise in cost
subsidy, while activities of the informal units are dispersed over
independent production and subcontracting. However, once they are
alloted a particular occuption, individual units are not allowed to
change occupation in the face of altered economic situatlons.
Consequently, the formal sector producer also, can not increase or
decrease the existing number of subcontractors. Fimally in section 5.
individual informal units are allowed the freedom to switch between the
two occupations with any policy induced change that takes place. Formal
sector producer is also allowed to choose the number of subcontractors
he wants to employ. Then the impact of a cost subsidy is again
established and contrasted with the equilibrium that would be socially
optimal. A summary of the results is provided with concluding comments
in section 6.

2. THE FRAME WORK.

In the present section, the basic frame work of analysis is introduced.
We consider a market which is supplied by two types of producers. There
is a single big producer identified as the formal sector producer who
1s producing the better quality of a commodity. The other set
consisting of a large number of producers, identified as the informal
sector, produce the lower quality of the same commodity. Each of them
is individually too small to influence the market price, even when free
entry and exit are not allowed. These two characteristics distinguish
the formal sector producer from the informal units. In this basic model

subcontracting is not introduced.

In order to capture the effect of income dispersion and quality

difference we use the utility function developed by Gabszewicz and
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Thisse(1979,1980). Stated below are the basic assumptions régarding the
utility function.

The income of the consumers is uniformly distributed over the range
(M ,M). Each consumer is buying at most one unit of the commodity. So
he can either buy from the formal sector producer or from one of the
informal units. The rest of his income is spent on buying other goods

which is represented by a composite commodity with price equal to one.

Let i be the sector from which the commodity is purchased. Then, the
utility derived by a consumer with income M from one unit of commodity
is:
U, =« (M-p), i=L,F

= 0 Otherwise.

Where, @i the index of quality.

) the price charged by ‘the ith sector
index for the informal sector.

Mmoo

index for the formal sector.

If the individual consumer buys from the formal sector, he pays a
prices p_ for one unit. Hence the amount left to him s (M - p.) which
he can spend on other goods. He gets o« (M-p ) units of utility by
buying the formal sector’s product. On the other hand, if he purchases
the informal sector’s product, he pays a price p,, and his utility is
«,(M-p,). The assumption that the formal sector’s product is percelved
to be of a higher quality compared to the informal sector’s product
implies that @, > & .

An individual who 1is an utility maximizer, will buy the informal
sector’s  product as long as al(M—p!) > aF(M—pF). Once
@ (M=p,) < & (M-p ), he will start buying the formal sector’s product.
It is clear that if p_ = p,, then « (M-p,) < « (M-p ) for all M, and
the lower quality product never gets a market. Thus, for the informal

units to be able to sell anything at all, the necessary condition is
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For given prices p, and p,, an individual with income M will be
indifferent between buying from the informal sector and buying from the
fornal sector if uI(H.—pll = «F(M.—pr). Consumers with incomes higher
than M will buy the formal sector’s product and everybody with incomes
Jower than M® will buy the informal sector’s product. M* gives a
cut-off point in the income distribution, defining distinctly the

market share going to each sector.

M° can be expressed as a function of p_ and p_
M. = “FPF_ «lpl

a - «
L

(1)

It is further assumed at this point, that the income distribution is
sufficlently dispersed to ensure a positive market share to both the
suppliers in equlibrium. Also, the price will be such that every
consumer buys one unit of the commodity. That is the entire market is
served. Then the demand function for the formal sector producer

becomes:

o
- P

(2a)

Where, Qr: the quantity demanded for the formal sector producer.

B = o - a
Similarly, the demand function faced by the informal sector as a

whole is:
Q = (2v)
Where. Q.: the quantity demanded for the informal sector.

T

As has been mentioned already, the suppliers in the informal sector are
perfectly competitive. But free entry and exit are not allowed. Since
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the size of the informal sector(i.e. number of units within it) is not
permitted to vary, and all the units are identical, we ignore the
individual units. Instead we treat the sector as 1if there is only one
producer who operates like a perfectly competitive supplier. In other
words, we look at the aggregate supply rather than at individual
supply.

With competitive conditions prevailing in the market, the supply
function obtained from profit maximization will take the from:

p[ = CIQI

Where Cxux: marginal cost function.

Equilibrium in the informal sector will exist at that price and
quantity for which supply equals demand. Equation (2b) and the supply
function together solve for these equilibrium values. The solutions

are:
(a_/a_)p_-(Bos/e IM
_ Lo dpp 1M
Q = T+Bra) (s
i 1
C {(a /o Ip_-(Basa M)
b, R, ()= T — =2
1 '

The solutions depend upon the price charged by the formal sector
producer, i.e. p,. To each p_, there corresponds an optimal solution
for (p,,Q;). The reason for such dependence is that the tuo sectors are
linked through demand. For instance, with ap increase in p_, some of
the consumers previously buying the better quality of the commodity
will shift to the poorer quality. The demand for the lower quality
product increases as a consequence. Hence, both the price charged and
quantity purchased and sold will be higher in equilibrium. By the same
logic, Just the opposite happens when the formal sector’s price goes
down.

While the lower quality is manufactured by a large number of producers,
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the better quality is produced by a single producer by assumption. He
determines the equilibrium price and quantity of the better quality
product as a monopolist. The demand function relevant for him 1s given
by equation (2a). It is downward sloping and linear in his own price
(1.e.p,) for each price prevailing in the lower quality market (i.e.for
each p,)

The profit maximizing equilibrium for the formal producer requires that
MR_ = C,0_. where MR, stands for the marginal revenue of the formal
sector producer, and C,Q_ is the linear marginal cost function. We make
the assumption that C_ = C, 1i.e. the marginal cost of the formal sector
producer is greater than or equal to the margnal cost of the informal

sector units.

Substituting for the marginal revenue, the equilibrium price and output

for the formal sector producer can be solved for. The solutions are:

p, (/e )+ (Be/e) -
C_+(280/c
¥ -

{M(dasee ) +p (e /a YHC +(b/a )}
p_ = R_(p )= Lk e e SRR L (ab)
e = Re(Py T v (2B,
gain these solutions are dependent upon p,. the price of the informal
sector’s product. For each p,, equilibrium price and quantity can be
solved for in the formal market . A change in p, changes the demand for
the formal sector product. Hence the equilibrium values of (p,,Q.) are
sensitive to changes in p .

It remains to be explained how the prices and quantities are determined

1in terms of our model, a small value of « /e implies that the impact
of a change in p, on p is also very small, as can be checked from
equation (4b).
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simultaneously in both the markets in equilibrium. In order to get the
market clearing solutions, we use equations (3b) and (4b). Equation
(3b) gives the equilibrium values of p, as a function of p,. Similarly,
equation (4b) ylelds equilibrium values of p, for each p . The two
price equations are plotted in fig.3.1 in the (p_,p ) plane. From
equation (3b) and (4b), R (p,) and R_(p ) are both linear in p_and p,
respectively. Also, differentiating equation (3b) we get:

dp,. C +(bave) @
- = and from equation (4b),
dpl Cl al‘
@, Crlewa) a cloary v
—ap, T T C+@ha/a) " *@p,
@, Cr2hara) % @, |R;
,,  Cpu rhe
Moreover, setting p = 0, from R_(p ), pp'=
C_o_+2ha
rF
s _ _ba M
and from R (p.), we get p; = —— M. Civen —g (the

,

condition will be explained shortly), p’’ -

F > P

Equlibrium is attained at point E, where both equations are
sinultaneously satisfied. The values of (p..p,) at E, l.e., (o2.p})
gives the equilibrium of the system. When explicitly solved for, p; and

p;. can be expressed in terms of the parameters as follows:

Ca (Co_+ba) C a +ha
=Ll Tr M2l — - (5a)
P « (C_o +C o +Ax) Ca -
FOECF 101 171
o = Clm](crarwa) [M Ca +2ba ] (501
1 Wcrm;CIaIMu) - C o +ha

From equilibrium prices it is but one step to solve for the equilibrium
market shares of the two sectors:

M (C_a +8a)+MC
W= £ !

C o +C o +2Ax

%1 G

Hence,
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simultaneously in both the markets in equilibrium. In order to get the
market clearing solutlions, we use equations (3b) and (4b). Equation
(3b) gives the equilibriun values of p, as a function of p,. Similarly,
equation (4b) yields equilibrium values of P for each px, The two
price equations are plotted in fig.3.1 in the (p_.p) plane. From
equation (3b) and (4b), R (p.) and R _(p) are both linear in p, and p,
respectively. Also, differentiating equation (3b) we get:

dp, C +(bwva )
45— = ———— 5 and from equation (4b),
Py B %
dp, ) « Cloary dp, . dp,
Tdp, T T C_*l2d/w) T« ' dp. “ap_
dp, C ¥ (Zhasa_ o d5|R” Tap, R,
. Crar*erc
Moreover, setting p =0, from R (p ), p.’= A
C a +28a ' «
FOF ¥
, Aa M CFaF#ZAOL
and from R (p.), we get p_ = —=- M. Given —— > G (the

- M
condition will be explained shortly), p;/ > p;A

Equlibrium is attained at point E, where both equations are
simultaneously satisfied. The values of (p.,p,) at E, i.e., (p;,p:)
glves the equilibrium of the system. When explicitly solved for, p. and

I
p;. can be expressed in terms of the parameters as follows:

. C1a1(cr“r+A“) & C e +ba u (sa)
Pr = & (C_a+C.a_+Aa) Ca =,
FOFF IL 11
ot - Cx“:(cr“rma) [‘ C o +2ha ] (sb)
T (CFaLF+C1mI +ho) - Ceo +ha

From equilibrium prices it is but one step to solve for the equilibrium

market shares of the two sectors:

o - M (CFanAa)#!C!al
C1m1+CF¢F+2Au

Hence,
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P, g _ ce,

e R .0 [” e ] (62)
C a_+hx C a_+hc

9 - - Carcevm [H o ] (eb)
Pty =

A couple of observations are now in order. First, one of the
assumptions requires that the dispersion in income is large enough to
allow both types of producers a positive market share in equilibrium.
Equation (6b) makes it clear that for the informal sector to be able to
have a positive market share, the necessary condition is:

N Coo +28a

=)=

T3 b
However, M > 2M gives a sufficiently large income dispersion, to ensure

that Q: > 0. So we impose this restriction on income distribution to
satisfy the assumption mentioned above.

Secondly 1t is also claimed that every consumer belonging to the income
range [M, H] buys one unit of the commodity. This means that no part of
the market is left wunserved. This in turn will be true if the
individual with lowest income M also gets a positive utility from
buying the informal sector’s product, i.e. a (M - p;) > O. In terms of
the parameters of the system this requires .

a +(Coa_+280) (1+1/C )

>
,
C «_+Ax

|:|=|

The equilibrium values thus obtained are sensitive to the changes in
the dispersion of income, quality difference manifested through the
difference between «_ and « and the cost parameters. In the next
section, the effect of cost subsidy provided to the informal units is
considered. It is then contrasted with some other policy measures,
including the socially optimal policy.
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3.THE EFFECT OF COST SUBSIDY IN ABSENCE OF SUBCONTRACTING

Cost subsidy can be provided in a number of ways. It can take the form
of inputs supplied at a lower price, or subsidizing the interest rate
at which the informal units procure funds to carry out production. In
the given framework, both types of subsidy lmply a fall in C_ (the
coefficient of marginal cost function). In other words, cost subsidy is

assumed to affect both marginal and total costs.

The very initial impact of a cost subsidy is to reduce the prices in
the competitive informal sector. In terms of fig.3.1. the curve R} (p )
shifts up as p, is now lower for each value of p_. So, prices of both
the sectors fall in equilibrium.
R _
qqQ a M (C o +Aa)-M(C o +28a)] -

Also, —*— = < o.

dc 2
T —(CFaF*ClmI«i'ZAa)

That is share of the market going to the informal sector increases as a
result of such a cost subsidy. Therefore, p, must have fallen by less
than C . so that p[/C, = Q] is higher.

Since the aggregate market size is fixed at (M-M) = Q,+Q, an increase
in informal sector's market share implies a fall in formal sector
producer’s market share. A larger proportion of the consumers are now

buying the informal sector’s product.

The impact of such a subsidy on informal unit’s income remains to be

ascertained.

Lemma:3.1. Given the assumption of linear marginal cost and perfect

competition profit varies directly with total revenue.

Proof: Informal unit’s income in equilibrium can be expressed as

O .. N
n, =p,Q-C Q)
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Where CI(QI): the total cost function. The above expression can be
rewritten as :

*al - &0 ¢ (Q*)q] .where C7(Q}) = C,Q}( 1 cost
P, Q A .€{(@))Q] .where CI(Q,) = ,Q; (marginal cos ).
W1 1
ATREN PRI

Now, ——————— = € (elasticity of cost), and C (Q )Q, = p Q.

P . 1,0, = P, ¢

1 I
Therefore, the informal units's profit can be expressed as:

pashbsls 1
Mo P (- )
.

.

ey = . _ .
As C[(Q)) = CQ;, e, = 2 (constant). Therefore, m, « P,Q,-

Therefore, if the effect of cost subsidy on total revenue can be

determined, its effect on total profit will also be in the same
direction.

Proposition 3.1.The profit of the informal units will fall as a result
of cost subsidy.

Proof:Substituting the profit maximizing equilibrium relation e, = c,0;

in the total revenue function we get:

1 12[c, dp, 1
- ]
| ) [, &, T2

dp Coop+ 20a
™ (C e +ha)-M (Cle +280) ¥ T +C < 72k 2

O

ac,

c. dp, C a_+28c

_ 1 . FF < 1.

bt dC,  Ca +C a +28a

T I FF 11

< dp; 1 €, Cpo *20

5 Tc—‘-z—‘m“” as € = € and & > oo DY

assumption. As the profit and total revenue varies directly the profit

is also falling as a result of cost subsldy going to the informal unit.

Let us note here that Cr/C = e /oc gives the sufficient condition for
which C_a_-C_a_+2Ax > 0. So, C /C =« /a is sufficient for the profit
FOF 1L P T
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to be a falling function of subsidy.

The intuition behind the result can be easily explained in terms of

demand elasticity. If the optimal price function Py = RF(pI) is
substituted in the demand function, we get Q' as a function of P,
alone:

« «
2 = _E R -
9 = 5g Re(P)- 55 Py - M

We call this demand function Q: the adjusted demand function for the
informal sector. The elasticity of this adjusted demand function is

I Py dq: Sy 1
given by, ®a = 7 _QI E = CF’ZFW. The condition for ©ia
aIQZAlx > 0 (which is satisfied as CF = CI by assumption). That

<1 1is
C o -C
¥ Cr
is, given that the conditlon is satisfled the adjusted demand function
is inelastic at (p;.Q:) in own price p . Consequently any fall in p,
brings about a less than proportionate response in quantity. Hence the

fall in total revenue.

It has already been mentioned that for the formal sector producer, both
price (pr) and quantity (QF) would fall in equilibrium. This, with
unaltered cost conditions would mean a lower profit level for him.
Informal unit's profit is also falling. So all the benefits of a cost
subsidy gets passed into the hands of the cosumers. The beneficiaries
include the consumers who are purchasing the formal sector product as
well as those who are buying the informal sector’'s product. So the
whole set of consumers gain at the producers’ expense from such a cost

subsidy.

Next, we compare the policy of cost subsidy with the socially optimal
policy. Let there be a social planner who is choosing that optimal
distribution of demand between the two sectors for which the society's
welfare is maximized. It is as if the commodities are provided free of

charge to the consumers, while the society as a whole bears the costs.
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Then the social planner’s problem is to choose M such that the
difference between total utility and the cost of producing that utility
is maximized. Under this particular specification of the problem the

social welfare function takes the form:

(M-M)
o MdM - &« C ——s5— +
T 11 2

£

u
[ERE T
=y o x|

E

g

'

R

o

Here, M is that socially optimal level of income, below which everybody
buys informal sector’s product, and those belonging to the income range
above M buy the formal sector’s product. Thus (K - M) is the demand

going to the former while (M - M) is the demand going to the latter. a
and cLF can be interpreted to be the marginal utilities of money within
the informal sector and the formal sector respectively and C {(H-#)%/2}

and CF( (H-H) /2) are the corresponding costs of production in terms of
the numeraire commodity. Hence @ C {( - M%) /2} and «C {( M- W2y
give the utility foregone in order to carry out production of X. In
other words, these two terms express the cost of production in utility

terms.

The following proposition compares the socially optimal equilibrium
with the monopoly equilibrium.

Proposition.3.2. The socially optimal choice 1is characterized by a

larger market share going to the formal sector and a smaller market
share going to the informal sector, compared to the situation where
there is monopoly within the formal sector and perfect competition
within the informal sector. That is M < M

Proof: The socially optimal level of M is given by the welfare
maximizing condition:

ar[M - CF(M—}:)] = oLI[ M—CX(M—P_UI

Solving for M we get :
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Ca M+C_a M
[PR a i h
C o +C a +Aa
% _ _

. FC « +MC a +hodl
We have already obtalned M= —— F L1

C a +C a + 28

Since M has got a higher denominator as well as a higher numerator
compared to M, it will not be possible to tell off-hand, which one of
the two will be larger. We prove below that M  is larger than
Let us note that ,
Ce M < M(C a +ba),
ice. CoaM +CoaM < M(C o +Coa +0a).
» (Ca M +C & M)Ba < AaM(C a +C o, +Aa)
+ (C o MeC o M) [C e, 4C o +200- (Coa +C & +8c)] < BaM(C e +C o, +Ac)

Ed (CFKFM+CIaIE)(Crar+C‘a[+2Aa)[(1/(CFuF+Cxa[*Aa))—(1/(CF1F+CIax+2Aa))]

< Ao
. Cex +Cpo . CaMiCiaM foM
[ ., 7C a +2b« Ca+ Ca+2ba
Cofl #Cat G CoaM shol
* CaiC.a tba T a_+Ca_+20
e C1% w4 Oy

» # < M (QED).

As. # < M implies M-I > H-M", the optimal solution requires a larger
market share for the formal sector producer. Therefore, the cost
subsidy will result in a movement away from the optimal solution by
reducing the formal sector producer’s market share. To move towards the
socially optimal level of M, it is necessary to subsidize the formal
sector rather than the informal sector.

If the social planner wants to effectuate the socially optimal outcome

through the pricing mechanism, the appropriate prices will be:

p, = cF(i—ﬁ), p, = C( H-M). That is, if the competitive prices are
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charged in both the markets, then the corresponding optimal choice (M')
will also give the soclally optimal choice. As competition already
exists within the informal sector, only the formal sector’s pricing

mechanism requires intervention.

It is possible that the policy makers are aiming at improving the
informal units income. Maximization of social welfare is not their
primary concern. If that is the case, it is better to impose a sales
tax or an input tax on the formal sector. Giving price subsidy to
informal product also serves the purpose. These policies increase the
level of demand going to the informal units, which results in a sure
improvement in informal units profit as required. However, the
trade-off between socially optimal choice and improvement of the
informal unit’s income is always there.

4. THE EFFECT OF COST SUBSIDY IN THE PRESENCE OF SUBCONTRACTING.

So far, the only link between the formal sector and the informal sector
has been through demand. However, it has been widely observed that a
substantial proportion of the products that are marketed by the formal
sector producers are actually produced within the informal sector
through subcontracting. This 1is specially true in consumer goods
production. The established brand names make marketing easier for the
formal sector producers. Similarly informal organization of production
and consequent lowering of costs makes production cheaper within the
informal sector. The details of this practice has already been

furnished.

As has been mentioned previously, the quality difference that exists
between the formal sector’s product and the informal sector’'s product
does not arise solely from the differences in production techniques.
Rather, it is a result of advertising and other sales promoting

activities designed to influence the consumer’s choice. Larger scale of
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operation makes it feasible for the formal sector producers to incur
those costs. When there is no substantial difference in production
techniques across the two sectors, formal sector producers often take
recourse to subcontracting.

In this section, we consider a simple situation where the formal
sector producer’s entire output is produced through subcontracting. It
is a simplification that can easily be generalized. In the presence of
subcontracting, the production cost across the two sectors is likely to
C, i.e. the

be the same. So we make an additional assumption C,

marginal cost across the two sectors is identical.

Secondly, it is assumed that individual informal units can not operate
simultaneously as a subcontractor as well as an independent producer.
Small scale of operation prevents.double occupation. So, the two types
of informal units (viz. independent producers and subcontractors) form

mutually exclusive sets.

Thridly, in the present section, switching between independent
production and subcontracting is not allowed. A subcontractor remains a
subcontractor even when there is a change of circumstances.® Same
applies to an independent producer. That is here we are considering a
strictly short run equilibrium. This assumption will hold in the long
run also, if there is some uncertainty regarding the quality and skill
of the subcontractors. This may make their formal sector employer
reluctant to change the existing composition. In other words, the
number of independent suppliers as well as that of subcontractors are

given. Consequently, both are suppressed in the following analysis.

The fourth assumption is that there is a reservation income W_ for
individual subcontractor, which is the same for all of them. It may
or may not be equal to the profit earned by the independent producers.
However, this income being in the nature of a fixed cost does not

affect the formal sector producer’s equilibrium choices. Initially, the
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funds necessary to cover the production cost are assumed to be procured
by the formal sector producer and advanced by him to his

subcontractors.
All the other assumption of the previous section are retained.

The assumptions stated above Imply that the optimal solutions can be
obtained from (Sa), (Sb), (6a) and (6b), simply by rerplacing C_ and
c by C.

Car, (Cor, +80x) _
= % (Ca, ¥Ca v28a) M {(Ca +8)/Ca }-M] (72)

Ca‘(CﬂFfAu) _
P o [M - M{(Ca_+280)/(Co_+a)}) (7b)

Ca_+Ac
b

T Ce_¥Ca v2Ba M - M{Cx /(Ca +Aa)}) (82)

Ca_+Aa

- ——W M- !((Cari'ZA(x]/Carf'Aa]” (8b)

The coverage of the subsidy may take one of the two forms. It may be
reserved for the independent informal units only, to make them more
competitive viz-a-viz the formal sector. Then, its impact will be

identical to that explained in section 3.

The other possibility is that the subsidy is provided to all the
informal units indiscriminately. Then, the formal sector producer will
be induced to use his subcontractors to take advantage of the cost

subsidy. In the previous chapter, the subcontractors were choosing the

2In fact the funds can be obtained either by the formal sector producer
or by his subcontractors. Since the formal sector producer has to
ensure his subcontractors at least as much as their reservation
incomes, costs are always borne by him. Subcontractors can shift the
cost burdens on to him.
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quantity they would be producing at each price offered to them. That is
why the formal sector producer needed control on price as well as on
" the rate of interest/number -of subcontractors to push the informal
units down to their reservation incomes. Unlike the second chapter,
here it is assumed that the mode of subcontracting is such that the
reservation income constraint is the only binding constraint. As long
as the subcontractors get that, they are ready to produce any amount at
any price. This assumption is imposed in order to rule out the problem
of double marginalization, (which is already discussed) so as to keep
the analysis simple. The formal sector producer will then choose 2
price p, per unit of output to be paid to his subcontractors such that
®, = PQ.-C(Q) =W ,where m_is the profit of the subcontractors, and
C(Q,) the subsidized cost of the informal units. Formal sector
producer’s profit then takes the form:

n)‘= pTQF_prF:pFQF‘C (QF )_wr

In the second situation, subsidizing the subcontracors becomes
equivalent to subsidizing the formal sector producer. The effect of
such an overall subsidy is even more damaging to the interest of the
informal units. As subsidizing cost will be equivalent to a fall in C,
from equation (8b) .

Q] ba(Mbas2Mx,) ap; Q]
T='>D'_=Q +C o= >0

(Ca, +Cac +26a)° dac B

It also implies, dQ;/dC <o, dp;/dC >0, dn;/dC <o, dn;/dC >0

A cost subsidy intended to benefit all the informal sector producers
will end up in reducing not only the income of the individual informal
units but also their aggregate share in the market in equilibrium.

In order to give an intuitive explanation, let us start with an initial

M = (arp; —a[p;)/Au. As a result of cost subsidy, let p; fall by ap.
and p: fall by Ap;. Therefore, if the informal sector’s market share is
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to increase, M  must be higher. The condition for that becomes:
(] -8p,)-a (P ~0p]) = (mrp;—dtp:)—(mFAp;—ulAp;) > @ pl-ap;
i.e. a fp] —o 8p; < 0,% & 8p] < @ Apy.Given @ > a, 8p. < bp;.
Price of the informal sector’s output has to fall by more than the
reduction in formal sector’s price. The larger the quality difference,
the bigger has to be 4p, compared to Ap.. But both sectors enjoy the
same benefits 'from subsidy. Hence, the informal units find it
infeasible to reduce the price to such a large extent. We have to
consider the possibility of a production cost difference also, i.e.
difference between C_ and C_. With the existence of such a difference,
the effect of an overall subsidy is not so clear cut. The income of the
independent informal units will of course fall. However, the impact on
the market shares of the two sectors is ambiguous. Given that
aC_ = dC, = dC ,from equation (6b),

k)

g b (Hsar2e Ml oo (C-C,) (1)
e B
dc (CraF+CXaI+2Aal ~
. sa(Mac+2a M)
Therefore, dQ]/dC >0 &= —m— > CF—C1
. B[ Mba+2er M1
Similarly, dQ_/dC < 0 & ——— < C_-C
: r
«_a (F-M)
Fog (M1
Ao (Mbov2ar M)
The expression — ————— is rising in &_and M . So, a high enough

@ e (M-M)

value of «_ will ensure dQ;/dC > O Similarly, a low enough level of
income differential (either through high M or through low M) will again
ensure dQ;/dC > 0. Also, if C_ = C,, again d4Q;/dcC > 0. It is only when
C, > €, and C,_ is substantially larger than C, that dQ /dC < 0. This is
because the formal sector is at an initial disadvantage with larger

cost and hence is less competitive.

When the cost subsidy is provided to all the informal units, they stand
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to loose both in terms of indlvidual income as well as aggregate market
share. The gains from subsidy gets distributed between the formal
sector producer and buyers in both the markets.

5. EFFECT OF COST SUBSIDY WITH SUBCONTRACTING AND FREE CHOICE OF
OCCUPATION.

In order to complete the analysis, the individual informal units must
be allowed free choice of occupation. This aspect is introduced in the
present section. Two alternatives are available to them, namely
independent production and subcontracting. They choose the one that
gives them maximum income. At the same time, the number of
subcontractors is to be chosen by the formal sector producer, who also

chooses the level of output.

It is assumed that there are N units within the informal sector and N
is given. That is, even though changing of occupation is allowed, free
entry to and exit from the informal sector is not allowed. We are
assuming away the competitive pressure on the existing units from fresh
entry in the informal sector.

Out of the N units n_ are employed as subcontractors and N-n. units
work as independent producers. n_ is optimally chosen by the formal
sector producer. The mode of subcontracting is again considered to be
the same as in the second chapter. Also, we reinstate the assumption
C, = C,. That is, even when it is produced through subcontracting,
higher quality of the formal sector product may entail a higher

marginal cost.

Let us first consider how the optimal choices of the independent
producers get affected with a change in the number of units sharing the
market. Since all the informal units are identical, the market is
equally divided among the indpendent units. The supply relation of a

representative informal unit becomes:
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13 .
1 F
The demand function for the informal sector is still given by (2b).

= CIQI/nK' where n o= N -n

Bringing together the aggregate demand and supply we get solutions for
the equilibrium levels of output and market price:
o (e /e Ip -M (ba/e) com)
Sl o L o

€ {(a /e Yo Mbasa )}
Py = T O GGea) (sb)

) 1

The share of individual informal units in aggregate output is:
q; =Q,;/n; (9¢)
The optimal solutions now become functions of n as well as Pp- It can
be easily checked from the above expressions that &Q /én > O,
Epl/SnI < 0, (Sq]/én1 < 0. If the impact of a change in nl on p. is
ignored and Pe is treated as a parameter, then as one person moves away
from independent production to become subcontractor, the aggregate
supply of informal product gets reduced. There is a consequent increase
in price and fall in aggregate output, while the share of individual
units (i.e. q‘) increases.

The formal sector producer’s profit function is:
M= p0, - nC.(Q/n )W .
It has already been assumed that the formal firm produces only through

subcontracting. At this stage, we ignore the possibility that W may

be related to the independent informal units’ profits.3 The formal

3rhe mode of subcontracting is really unimportant. The formal sector
producer has control over the number of subcontractors as well as over
the price per unit to be paid to the subcontractors. It has already
been demonstrated in the previous chapter, that even if subcontractoers
are profit maximizers, the formal sector employer will be able to push
them down to their reservation incomes. The production costs will
always be borne by him as a consequence.
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sector producer chooses Q, and n_ such that T_ is maximized. The

conditions for that are :

%
NRF = HCF CF Y (10a)
T
C (Qr/n )+
7 F o r
MC. = —tq/my (10b)
F Qr/nr

The linearity assumption of the marginal cost function is still
retained.

Condition (10a) is the familiar equality condition between marginal
revenue (MR ) and marginal cost (MC_), that determines the optimal
level of output. Condition (10b) solves for the optimal number of
subcontractors. Even though the condition has already been explained
once, here we repeat the explanation. If an additional subcontractor is
employed, total cost goes up by C_(Q./n )+W . At the same time, the
level of output is spread thinner among a larger number of
subcontractors. Order going to each subcontracter then goes down. Hence
the marginal cost of each subcontractor is lower. The magnititude of
saving in terms of marginal cost is of the order (Qr/nr)MCF. When the
increase in cost and saving in marginal cost exactly balance each other

we get the equilibrium level of g

Let us for the time being lgnore the optimal cholce of n. and
concentrate on that of Q_. From the equilibrium condition (10a), we can
solve for Q and p, as follows:
o M (ao/a )+ (e /adp, 1
(C_/n )+ (2Bala)
(C,7n 1+ (28a/%)

M (hasa )+ (e /o) p HE 0 (Ba/a )}

Pr = C_+(26a/a_)n (11v)
* £l

Again, the optimal Q, and p, are functions of n_ as well as p,. It can
easily be checked from the above equations that &Q./én. > 0. and
sp/on, < 0.



The effect of a change In n_ on p 1s ignored and p, is treated as a
parameter. Then, by engaging an additlonal subcontractor, the formal
sector producer increases the-level of output. Price has to be reduced

to enable the market to absorbe the additional output.

In the above analysls while ascertaining the effect of a change in n
on p,, its effect on p, has been lgnored. Similarly, the effect of a
change in n_ on p_ has been considered without taking into account its
inpact on p . But n, = N-n_ and any change in any one of them will
imply a change in the other. So change in n,/n . will affect both p, and
b, in equilibrium. The following proposition gives the direction of

change in p, and hence = (p}?/C,)(1-1/e ), as n changes.

I

M C a

1% NAx
Proposition 5.1. If

" 5 1 there exists an n_
M Ca
- F F

«
CFF

such that for all n_ > h. Py in equilibrium will be an increasing

function of ne, and, for all n. < ;‘F' it will be a decreasing
function. On the other hand, if the given expression is less than 1,

p, is monotonically increasing in n.

Proof: The two price functions (9b) and (11b) can be written as:

1 1 F
After substituting the equilibrium values [pF'PI) the two functions

become functions of n. alone. Then differentiating them, w.r.t. ng and

p, =R, (pn) P =R (pon,)

solving for dSF/an, dEX/an we get:

(6Rr/énF )+ (SR[/Gnr ) (‘SR'_/SPI )

F
¢ ¥t F F
dnF 1—(5RF/6p!)(8Rl/épr)
clpx _ ((SRI/ﬁnF )+(3Rx/6pr ) (SR‘_/Snr)
an 1—(5Rr/5px)(6RI/$pF)

o} CF+nF(AoL/KF]

- - o .
1-(8f s8p ) (3R /80,) = 1= comaeza) “C.vzn (B o
1 I T F F F
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Therefore, (GRX/SnF)*'(«SR‘/SpF)(6RF/6nr) >/=/< 0 » dp‘/dnr>/=/<0A

Rewriting the expression in terms of elasticity the condition becomes:

p. o n &R
= ——;‘] [——f —£ ] (12)
pl 5PF pF Bnl"

There are two opposite forces working on p,. As n_ increases, i.e n,

falls, Py also tends to increase. At the same time, an increase in ng
results in a fall in P which tends to reduce P The above condition
implies that the price in the informal sector will increase in
equilibrium, when the proportional direct increase in P, due to
increase in n dominates over the proportional decrease due to a fall
in Pp resulting from an increase in n. It can easily be established
that:

CI“I (Cro(i_*'n Aa) (M-M{(C, aF+2nrAcL)/(CFaF+nFAaL) H

o« (n C « QnICFmr*Zn n_Aax)

Cxal (Crtxr*'nrmx) [H{ (C‘al*‘nXAa)/(Cltx[ 13-M]

P =
" o (n_C. @ +n Ca +2n n_Ax)
F RS TR T

Substituting the values for ‘sﬁp/anr s sﬁ]/apr, si[/anF,
then rearranging the terms of condition (12) we get:

Crarl(ﬁ-ﬂ]clax+ﬁ(N—nr]Aﬂ]

1 5/=/ < — —
(C o +2nrAﬂ) ( (M—E)CFEF+nFAK(M—2}i)

e dp /dn > S0
Let us denote the right hand side of the above inequality condition as:
Aln). It is clear that A(n) < 0.Also,

x M No«
lim Aln) = -~ + —— ——— and,
n_->0 Ca c.o
e ¥
c o (M- M)C «
lim Aln_ ) =
n_->N (C o, +2N0a) [ (- e +NAK(M—2M)] .
Ce M Naw _
L1l . > 1 we can determine a unique n_  such
Ca WM Ca
FF - F F
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that ¥ n_ > 0
£1g.3.2.

is depicted in

1= A(nF), and ¥V n_ < ng, 1= Mnr)'

ca M N
If on the other hand,

* 5
CFDLF -M C L .
entirely below 1 for all ng- Hence 1 > A(n) v ng. So 4:lpF/dnr > 0

tion A(nr) lies

throughout.

The intuition is clear. The higher is n_ the lower is Nong, and the
larger is the share of an individual informal producer in total output
§, G.e., the larger is §). Also a larger value of np implies the
amount_produced by each subcontractor @/n,) 1s smaller Then if one
person moves away from the informal sector and takes up subcontracting,
the direct impact on P, is greater and the indirect impact through

changes in B, is smaller. The opposite is true when n_ is small. In the
first case n_ gives the cut-off point where the two opposing forces
exactly balance. In the second case with the relevant expression given
above being less than zero, the direct effect on SI always dominates.

So for m_ > n. b, and hence 7= (Ef/cl)(t-m/ec) becomes a rising

function of n_ and for n, < n it is a falling function. For n_ = N,
dSl/an = d;rx/dnr = 0. The function iF is shown in £ig.3.3. The other
Ca M Nae
i,

3 Coop H-M [

%, 1s a continuously rising function of n_. We consider the first case

situation arises where < 1. Then Sx and hence

since it covers the second case as well.

Before investigating the impact of a cost subsidy, it is essential to
describe the initial equilibrium.

From the condition (10a) and the long neglected condition (10b) it is

clear that corresponding to each W, there s an optimal choice of n_.
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The following proposition states that optimal n will increase as W .
falls.

Proposition 5.2. As W_goes down n_ goes up.

Proof. Let us start with an intial equilibrium (Q;.n;,p;) satisfying
the conditions,
€ (Qo/n_ )+

COCNEA _ FOoFF

MR_(Q].p]) = C/(Qy/n,) = ———— and,
Q/n
~ . . F

I F = RF(PK'n )
Now, let there be a fall in W_. to W/ and let the corresponding

p, =R (p.n) P

choices be (0], p ). The proposumn req\nres that n > n; . Suppose
not, then n;_ =n. “Let ] = n. Then,

. 5
CF(QF/th LA

. . . ,
MR_(Q.,P.) > . This implies Q. > Q,

Qo]

But then, MR_(Q],p]) < clf/m)). Therefore, b}

> p;. But that requires

’ L . : . 7 .
np > n.. Hence there is a contradiction. Let us now consider ng < nr.As

H(NQ

et P p ) > n (W ,Q_, nF,pl), the condition
7o n
e e

LA
B
; s

1f n/ < n., then given W_> W/, i.e.
< T : 7

F’
F

,p‘) > UF(HF.Q nr.Pl) must be satisfied.

o e e e . .
[CL(Q)/n)~{C, (@ /n.)/ (@ /n )31 (Q/my) >
sl s VN st

(€](@/n])-(C, (Qf/n] )/ (Q[/n D} (QL/nL),
F > Q

Also MR @.p}) > ¢} (ag/ny) > c[(Q] /). This is because as the size of
the order nas been feduced, the marginal cost must fall. This implies,
p§ < p:. But pi < p; means formal sector producer is operating on a
Jower demand curve, compared to the previous  situation. Also,

, . .
MR_(Q_.py) < MR (Q_.p,) OR, = (1-1/e, ) where e, (elasticity of formal
sector demand) = {(H/Q_)-1+(p /Q ) (x,/Ba)}. Therefore. as p, is lover,

e is lower and hence 1-—1/9“_ is also lower. So MRF is lower at each
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Q). This together with Q:_ < Q:_ and unaltered marginal costs implies:
VA .« ..

ﬂF(QF.pI.nF.“r) < “r(QF,pl.nF,Wr)A , .

Hence there is a contraditction. So n/ > n_. (QED).

It is also clear that as an informal unit can freely move between
subcontracting and independent production, Hr has to be at least as
large as L to keep the subcontractors satisfied. It has already been
proved in the sgcond chapter that Nr =m will be the optimal offer on
the part of the formal sector producer. So we add the additional
condition:

13)

;‘I has already been derived as a function of ng using equations (9b)
and (11). This curve is depicted in fig.3.3. while deriving this curve,
it has been implicitly assumed that the formal sector producer

optimally chooses Q, for each possible n .

In the same figure, the downward sloping curve W W/ gives the optimal
choice of n, for each W . It can be identified as a kind of demand
curve for subcontracors from the formal sector producer. At the
intersection of the two curves the condition %, = W_ is satisfied. The
offer by the formal sector producer exactly matches the opportunity
cost of subcontractors.

However, two types of equilibria now become possible. One of them is
shown in fig.3.3 itself. Here the curve W W/ is flatter than the
downward sloping portion of % . So, it intersects both the upward
rising part and the downward  falling part at points B and A
respectively. The condition % = W_ is satisfied at both points, but B

gives the stable equilibrium while A is unstable.? So we consider the

%Here stability implies that if due to any disturbances there is a
movement away from equilibrium, the adjustment mechanism will work in
such a way as to restore equilibrium. Point A gives an unstable
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equilibrium at B only and name it type I eugilibrium.

The other type of equilibrium is shown in fig.3.4. Here W W/ curve is
steeper than the the downward falling portion of %, and,  the
intersection between them takes place in this portion only, at B'. The
equilibrium at B’ is again a stable equilibrium, which we call type II
equilibrium.

Let the equilibrium solutions be (3,55 ).

The first step towards determining the impact of a cost subsidy is to
check separately how the two curves (;land uru:) get affected by a cost
subsidy.

Initially, we consider the selective cost subsidy, which is provided to
the independent informal units only, Then, for each level of n_, formal
sector producer’s market share goes down, and informal sector’s market
share goes up, as has already been demonstrated. So, in equilibrium,
the formal sector producer will be willing to employ only a lower
number of subcontractors at each Ur. It follows from the relation:

1€ (@ /R )~(C @ A/ @ AIMNG A =W,
For given EF, EF goes down with cost subsidy. So Er will also have to
go down to maintain the equality. So urwi curve will always shift down.

The impact of a cost subsidy on El is not so clear cut. The elasticity
of demand of the adjusted demand curve (which has been defined in the

previous section) riow becomes:

equilibrium in the sense that if this equilibrium gets disturbed by
some exogenous shock, there will be a continuous movement away from
the equilibrium, as can easily be checked. In the same sense B gives a
stable equilibrium.

SThe case where df /dn_ > O throughout, has already been covered under
type 1 equilibrium.
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B, 4 _ nCoe

da =
nd,  dp, n C & +2n.n b
T <
el <1 now requires that n ¢ a0 Coa +2nn da > O. The condition will

be immediately stisfied if r"\lcrmr—ﬁrl:lmx
argument as to why this condition will be satisfied. Let us consider a

> 0. We can offer the follwing

situation where formal sector producer is a price leader. The relevant
demand curve for him will be his own ad justed demand curve:

Q,

= H - (@ /8a)p + (e, /0a) R (p)

where p, = ﬁl(pF) gives optimal choice of p, for each pg. He will
choose (Q}/_,n:_,p:_) such that e;a > 1, the necessary and sufficent
condition for which is niCraF > ";Cr“x‘ It can easily be checked that
o/ > §, (s.e. output is higher under price leadership). Also, at each
., ] will be lower than %, as the formal sector producer will use bis
control over p, to push m, further down. The tuo conditions will imply

n/ > fi,. That is, the number of subcontractors will be larger under

price leadership. Then, if n;CFuF = n;Cxaxx, R Cper, = B,Ca,. It should
also be noted, that the condition (R /R ) = (Cie/Coay) includes the
case where A = 1.
Before proceeding further, we must establish whether it is necessary to
consider both types of equilibria in order to explore the impact of

cost subsidy. To that end, we first prove the following lemma.

Lemma:

R - . -
1 n = 3N > where i, glves the minimun point of ¥ curve.

1
Proof: If we put n.= —N then,
oy = €, [(F-M)C e+ (1/2)NDaft)
) R Nba(F2M
(Cyo, #NDe) [ (H-M)C e +( 1/2)Naa (H-2M)
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CaCa

£ C1%s M)+ (1/2)NAaH CFaF

IR o i e it Sy
(ﬁ—}j)Ciait(1/2)NAa(ﬁ—.2§)CFuF+NAa(M—ﬁlcrar‘(1/2)N Ao (F-2M)

Given Ca_ > C,a, Cool > Ca €&
¥ > C1%e F%r T PRI

1 o 5 _ 1 o

— Naa ((F-2W)+2(H-M)IC.a, = N (3HM-4M)C ex,

If we can show that 3M-aM > § then,

1 a5 1 5

5 New H Co < 5 N ba Coo (3 -at).

Now, 3M-aM > ¥ » M > 2M which we have already assumed. So for

n, = (1/2)N, Aln) < 1. That is o (172N > & .

The significance of the above proposition is that we will have to take
into account both type I and type II equilibria, while examining the
impact of a cost subsidy. This is because Ex start increasing with ng

before n_ = —% N (i.e. before n

<n).
3 e

1
Let us first consider type I equilibrium. That is, we take an initial
equilibrium with Rr > Er and consider small changes around this
equilibrium. Since the equilibrium is on the upward rising portion of
RI , this part alone is magnified in fig.3.5.

In case of type I equilibrium, incomes of the independent informal
units as well as subcontractors definitely fall as is clear from
£ig.3.5. Down ward shift of T, as well as urw"_ both push down the
income of these units. The effect on n however is ambiguous. If
shifts by more than wru‘f then n_ might increase. If on the other
hand, the opposite happens n_ will fall.

uhen we come to the equilibrium of type II, the impact on both R and
%, seens to be ambiguous, as i3 shown in fig.3.6. While downward shift
of the curve ¥ to n/ tends to increase income, and reduce n_, the
downward shift in W W/ curve tends to increase n and reduce .
However In the following proposition, we prove that income of all the

informal units will be lower.
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Proposition.5.3. Income of the independent informal units and hence

that of the subcontractors also, will fall in type II equilibrium as a

result of cost subsidy givem to the independent informal units.
Proof: Suppose not. Then their incomes must either increase or remain
unchanged. Condition (10b) can be written as:
v B VU
[c(§.)- € (a)/a,)q, = (Cllq)) C (a,)/q,1q,
P e a?
where q_ =q_/n_, C.(q.) = Cqz/2 (total cost),

; _ .
€/(a,) = C_q (marginal cost).
So, the above expression takes the form:

C [q -(q /2]]q Cl[ql--(cll/z)]qX

5
czc:& =

1

Now, suppose a cost subsidy 1s provided and C  falls to E;‘ In
equilibrium ;x = W_ increases or remains unchanged by hypothesis. Let
the new solutions be (q;,q;).

- Yo e .
Then, T laj-ajs2lay = C 14,-d,/21q, €, 13,-3,72)q, together with
~ -

c!<cx¢q1>qr, L,

As  condition  (4.2b)  holds for  (q[,qj) also,  therefore

A o= B
¢, laj-als2la] = C (4.~ §./214, » qf = d. At the same time, as C; < Cp,

/oot
al < qf-
Since aggregate output is fixed at (M-M),
o PV PNV N
GRgr (N-ROE, = apnl+(N-n)ay = H M .
sy s
As qf > d, and af > dp
- P
’ [CEMERE qrn/r+ql(§ i)
As qf , therefore n/ > f_. That is to reduce the value of
qff +a (N5 to M M higher weight must be put on the lower of the two
values. q:_ and q . But, from equation (10a) formal sector's market
share falls with a fall in C. So, from equation (10b), R, can increase

in equilibrium iff ;l = Hr is lower. Hence there is a contradiction. So
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;‘ = Hr can not be higher at the new equilibrium or remain unchanged
either. Therefore in the event of a selective subsidy, income of all
the informal units will always fall, while the impact on n_ remains

anbiguous.

Let us now consider the case of overall subsidy. To keep the analysis
tractable we also assume C, = C, = C which we have already done before.
Given n > n., for each n, dQ,/dC > 0, i.e. the market share of
independent informal units fall as subsidy 1s provided to all the
informal units, including the subcontractors. Fig.3.7. and Fig.3.8.
show the impact of such subsidy in case of type I and type II
equilibrium respectively.

As the formal sector's market share increases at each n,, he is ready
to employ a larger number of subcontractors at each W . So, the curve
W W/ shifts up, while T, shifts down. ® The number of subcontractors is
always increasing, i.e.the size of independent informal sector is
shrinking under such circumstances. In type Il equilibrium income of
the informal units is clearly falling. However, in case of type I
equilibrium, we see that there is ambiguity regarding the impact on the

level of income. Following proposition removes this uncertainty.

Proposition.5.4. The income of all the informal units will fall in

type I equilibrium, as a result of overall subsidy.

Pracf. From condition (10b) we can write:

7 P P R WPt 14
c (a.) - Colag ya la, = (Cilq; )-C (q,)/q,1q;
i.e. C [q s q /Zlq VC [q - q /Z]q

As,C C , from the above cond&(.[e“ q q .

= C Subgtitating this value In;

Q /dC > 0 requirs Co( ng > Ca L which as we have already argued in
the case of selective subsidy, is likely to be true.
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(N—Er)arﬂﬁjl = F-M, we get ar g= (F-MIN
Identical cost subsidy leaves the equality between CF and C[ unaltered
so the share of each individual informal unit remains unchanged at
(M-M)/N, be it subcontracting or producing independently. But the new
Cr CI will be lower. Hence income will also be lower.
After ascertaining the impact of a cost subsidy, we go on to compare it
with the socially optimal choice. As the number of subcontractors is an
additional choice variable, the social welfare function takes the
following form:

H X
o B . 2 _ - 2
W= ;I; aIHdM (rxXCl/Z)((H0 P_i) /nl) n‘+£¢erdH (aFCr/Zl((M Mo)/nr) n

5 )
Here, Mo is carrying the same meaning as M in section II. The

interpretation of the welfare function has also been furnished there.

The social planner will choose M, and n_ optimally, so as to maximize

social welfare. The op ality conditions are:

. D -C {(F-¥)/n }) = &, (M= C, ({5 H)/n,}] (142)
and
@, C L (H-M ) /m )= (H-M ) /2n 3 (M )/n, .
=2, € [{ (4 H)/n b-{ (4 -4)/2n 3] (M -M)/n, (14b)
Equation (14b) can be rewritten as:

_ ~ 7
@,Cpla,~q,/2)q = «,C la,~q,72]q,. (14b)

From equation (14a) for comparable values of n_, the market share of
the formal sector producer is larger at the socially optimal solution
cumpared to ﬁr. Hence, from (14b), as @ > & the soclally optimal n_
should be larger than nF' An overall subsidy always increases nr while
the impact of a selective subsidy on nF is ambiguous. Therefore it
acts better from the point of view of society’s welfare.

It is to be noted that while the informal units’ incomes unambiguously

£a11 as a consequence of selective subsidy, supplied to the independent
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units, the impact of such a subsidy on formal sector producer’s profit
is amblguous. He incurs a lose due to a fall in his share of the warket
demand. At the same time, he has to pay less to his subcontractors, and
on that account he is making a gain. Lower income of the informal units
imply a lower market price for the informal product, and hence a lower
price of the formal product as the two vary directly. Again, the
consumers of both the markets are clearly gainers from such a subsidy.
If it is an indiscriminate subsidy the formal sector producer as well
as all the consumers are clear galners. The consumers gain from a lower
price of both the products. The informal units on the other hand, are
loosers. The formal sector producer’s gain comes from the lower cost of
hiring the subcontractors as well as higher market share. The following

table presents the main results of this section.
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SUMMARY OF RESULTS

Selective Cost

Indiscriminate Cost

* subsidy subsidy
T Informal units’ Falls Falls

Y income. for C,=C,
P

E No.of Ambiguous Increases

Subcontractors

1 (n, .

E

Q Market share of Increases Falls

u the independent

1 informal units

L

1

B Producer’s Anbiguous Increases
R profit

1

u

M

T Informal units’ Falls Falls

Y income under the

P condition C =C

E
144 0. of Anbiguous Increases

subcontractors(n,_)

E

Q Market share of Increases Falls

u the independent

I informal units

L

1

B Formal sector Ambiguous Increases
R producer’ s

1 profit

U

M
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6. CONCLUSION.

In the present chapter, the basic message is that ability to sell to
the final consumers does not nécessarlly emable the informal sector
producers to reap a benefit from governmental intervention. However,
the results in this chapter are obtained under a restrictive conditlon.
Through out the analysis, the aggregate market demand has been held
fixed at M-M by assuning that the whole market is served. As the focus
in this chapter has been on the informal units' income, and the
possibility of an adverse impact of a cost subsidy on output has
already been discussed in the previous chapters, taking this liberty
seems to be justified.

It has not been the author's intention to condemn the use of subsidy to
improve the economic condition of the informal units. Rather, the aim
is to construct examples where such a policy will not bring about the
required effect. The present example shows that when the market is
almost satuarted and the informal units enjoy a second rate status as
dependable suppliers, providing them with cost subsidies may increase
their problems instead of alleviating them. It should alse be noted
that further expansion of the informal sector may not be t}\e most
desirable solution. A number of alternative policy measures have been
sketched out in this chapter which can achieve the objectives that the
policy makers can possibly have in their mind.
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Appendix.

We have also to consider the possibllity that h_ can be so large in
equilibrium that the elasticity of demand of the adjusted demand curve
of the informal sector becomes greater than 1. First, we establish that
there exists an R big enough for which this will always happen.

Proposition. 3 < N for which

1
- o« + < .e. > 1.
nICFatr anX 1 2nrnIA(x 0,i.e ®4a 1

Proof. The condition for e} < 1 can be rewritten as

n [Crar+2nFAal >nCoea.

or, (Crur/C!aI)*'an(Aa/CxaI) > l’lr/n1 = nr/N—nF

As n_ —> 0, (Ca/Cea)+2n (Aa/Ca) —> Ceo /Ca, whereas
F F F 1 F I F F 11
n/(N-n) —> 0. So for any n_ close to zero, the above inequality
d -
holds. At the same time an; ((Ce,/C a )+2n_(8a/C o )] = (28asC @ ), and

2
d - o2 df AR 3

—an- (ng/(N-n )} = N/(N-n_ )" > 0, —dn: (n_/N-n_) = 2N/(N-n_)"> 0.

That is, whereas the left hand side of the inequality is increasing at

a constant rate the right hand side is increasing at an increasing

rate.

Also, as n.—>N, (C & /C « )+2n (Ae/Coa )=> (Coa /C a }+2N(Aa/C & )

n
v

N-n_

whereas —>ox.

So there exists an l:]r < N, for which the above inequality is violated.

R, is shown in fig.7. > (1/2)N (at n = n_ the inequality is not

F F
violated). As ﬁr < (1/2)N, we will have to consider the impact of cost

subsidy only in the case of type I equilibrium in this case.

We consider selective cost subsidy only, as the case of indiscriminate
cost subsidy does not give any additional result. As a result of
selective cost subsidy, here the' curve ¥ shifts up where as the curve
W W shifts down. n_ is definitely falling. Proposition 4.4 will be
applicable here also. So, for C, = C  the informal units income will

always fall.
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Line No. Reads Should Read
4 Profit Profits
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Other corrections :-

1. oOmit footnote 2 in page 14.

2., Proposition 2.2, in page 39 should read :

* ~
Ifr <1 and ¥ > 0, then the output, when subsidized outside
loan is used, will always be lower than the output when loan

from producer F is used.
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t 33

3. The Utility function in page 61 should read :
Uy = ag(n - PBy)

where a2 The index of quality. It can take three values,
¢ps Gp and 0, c.=0 implies the commodity is not
purchased.



