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INCOME DISTRIBUTION, SPILLOVER EFFECTS AND
CHOICE OF PRODUCT QUALITY
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We consider an MNC that is originated from a developed country where income is more
or less evenly distributed and serves there a high quality product with the help of
sophisticated technology of production. Under liberalized policy this MNC enters into a
developing economy where income distribution is highly unequal. Due to prior experience
of production it possesses a cost advantage in producing appropriate product quality in the
developing country described by the spillover effect. It is shown that this discriminating
monopolist serves a lower quality product in the developing country without any cost
advantage. This happens due to its uneven income distribution. As spillover effect starts to
rise, the product qualities between the countries differentiate more. At the same time profit
of MNC rises. This may provide an explanation why MNCs are so eager to enter into a
developing country. The developing country also gains in terms of welfare.
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JEL classification: D31, L13, O31

1. INTRODUCTION

Under liberalization, entry of a foreign multinational in a developing country has
been easy. There is a general expectation that the developing countries will now benefit
from the introduction of new and superior quality products by the foreign multinationals.
The developing countries are commonly characterized by high income inequality
distribution as compared to the developed countries. At the same time the average
purchasing power of the general people in a developing (local) country is lower than that
of a developed (foreign) country. A question then asked in this context is: Will a foreign
multinational supply the same product quality in the developing country as being served
in it’s parent (foreign) country? It is often contended that the foreign multinationals
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supply a lower quality product in the developing countries (Das, 1998). Computers sold
by IBM, Compagq or cold drinks serves by Coca-Cola in USA and in South Asia may
exemplify such quality differences.

There is a literature on endogenous product quality choice by a monopolist in a
model of vertical product differentiation with heterogeneous preference or taste of the
consumers. Mussa and Rosen (1978) show that a monopolist adopts different
price-quality combinations for heterogeneous set of consumers who have different tastes
and so have different willingness to pay for the product. A consumer with higher
willingness to pay for a quality prefers a higher quality product. Kim and Kim (1996)
assume that the cost of producing a lower quality is lower due to spill-over effect, that is,
the experience gathered by the firm for producing a higher quality good. Tirole (1988),
Choi and Shin (1992), Motta (1993), Wauthy (1996) and Acharyya (1998, 2005) also
deal with the choice of product quality, given heterogeneity in taste or preference. In
these models, consumers are indexed by a taste parameter and it is uniformly distributed
within a given range.

Then Gabszewicz and Thisse (1979) have analyzed the effect of income distribution
on a vertically differentiated duopoly model. They assume that the marginal
willing-to-pay for a higher quality increases with the income level of a consumer.
However, these models including Saked and Satton (1982) assume uniform distribution
of income.

We extend this literature to find an explanation of the above mentioned fact and to
determine the product quality served by a multinational firm in a developing country
where uneven pattern of income distribution prevails.

In the present paper | assume that a consumer with a higher income has higher
willingness to pay for quality and prefers a high quality product. Then the distribution of
the taste or preference of consumers is conditional upon the distribution of income. A
multinational firm originated from a developed (foreign) country enters into a
developing (local) country and serves a product not produced there. The firm has an
experience of producing a high product quality in its own (parent) country where income
is more or less evenly distributed. But the income distribution in the local country is
highly uneven, namely positively skewed. Since the firm has a prior experience of
producing the product with sophisticated technology, it can now reduce the cost of
production in the local country due to spillovers of production knowledge. Lemi (2004)
discusses that the economists are not unanimous about the spillover effect of foreign
direct investment on host country’s economy. But in this paper | assume positive
spillover because the MNC here is transmitting its own production knowledge from its
old plant in own country to a new plant established in local country. It is assumed that
the MNC has monopoly in both the foreign country market and the local country market.
However it behaves as a multi-product and discriminating monopolist which adopts
different price-quality combinations for two different markets. Under this scenario, the
basic objective in this paper is to determine the product qualities served by the MNC in
two countries. Given the income distribution structures and the cost of production, the
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monopolist will determine the equilibrium price-quality combinations for two markets
which maximize its total profit. The equilibrium is solved in two stages; in the first stage
the firm determines the price-quality combination of the product for the foreign market.
Then given the spillover effect, it determines the price and quality of the product for the
local market.

The work closely related to mine is the paper by Chatterjee and Raychaudhuri (2004).
The focus of their paper is to discuss how a change in income distribution parameter
affects the number of product qualities served by the firms in both monopoly and
duopoly market structures. They assume that the market is always endogenously covered
and show that a monopolist supplies high and low qualities simultaneously if at least a
certain degree of inequality exists. Given the income range, as income inequality is
reduced below this level the monopolist supplies only the high quality product.

But in the present paper income distributions in two countries remain fixed and
market is not endogenously covered. Market sizes in two countries are determined
according to profit maximization of the MNC. This paper discusses the effect of income
distribution on the quality of good it self, not the number of qualities served by the
monopolist. The results derived in this paper are the following:

(1) The MNC always serves high quality product in the developed country where
income is evenly distributed and low quality product in the developing country where
income distribution is uneven. Uneven income distribution in the developing country is
the motivating factor to serve a lower product quality there.

(2) Spillovers of production knowledge only intensifies the degree of difference
between the product qualities served to the countries. The higher the spillover effect, the
higher will be the product quality and the lower will be the market size in foreign
country. In local country the opposite happens. Lower will be the product quality and
higher will be the market size. At the same time total profit of the MNC will increase.

This has a policy implication from the welfare point of view in the developing
country. Some people in the local country will now enjoy the product which was not
previously produced there. Obviously welfare of the country will increase. Suppose that
there are more than one competitive entrant with different spillover effects. Then the
question is which MNC or MNCs be preferred from the welfare point of view. Our
paper provides a direction to that question. We show that the higher the spillover effect
of producing the product in a developing country, the higher will be the welfare of that
country. This type of welfare analysis is not considered in any other works.

The intuition of these results may be the following. The cost of producing a quality
in a developing country gets reduced due to spillover effect. The strategy of the MNC is
to shift some part of the market from the developed country to the developing country.
Given the income distribution structures, the MNC may capture a larger market size in
the developing country by slight reduction of that in the developed country and in this
way it increases total profit. This may be an answer why the MNCs are so eager to enter
into the markets of the developing countries. Obviously there is a limit to the increase in
profit. The market in the developing country may be extended only up to the full market
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coverage. Again there must be some market in the developed country because
production of a high quality product creates spillover effect.

Plan of the paper is the following. Section 2 provides the model. In subsection 2.1
we discusses the income distribution structures in each country, the preference function
of the consumers and the monopolist’s cost function. Subsection 2.2 determines the
equilibrium price-quality combinations adopted by the monopolist in two countries. In
subsection 2.3 we present the simulation results. In subsection 2.4 an example is
considered. An impact of a change in spillover effect on welfare of the local country is
analysed in section 3. Finally, section 4 provides some concluding remarks. All
mathematical derivations are relegated to the appendix.

2. MODEL
2.1. Description of Income Distribution, Preference and Cost Structure
Income Distribution Structure

The foreign country consists of population with varying levels of income indexed by

6 e [9,@} , 0 >0 . The population density function defined over this interval is

f (é): I % . (say) 1)

The local country’s population is identified by the income index &, which is
distributed over the same interval & € {9, 9} . The population density function defined
over it is f(e) and the simplest characterization of uneven income distribution implies

f'(6)<0. As @ increases income per person increases but the number of people
eating such income goes down. We further assume
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f(H):%,and 9>1. )
The potential market size in the local country is

L_) 1 7 0

S16,0)= | =d@=log 6|, = log| —

le 99, =109 5

This must satisfy the restriction Iog% =1,

.0 =

ie., E:e =27,0r 8 =270. 3)

The income distribution structure in each country is shown in Figure 1.

1(6)]
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Figure 1a. Income Distribution in Local Country
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Figure 1b. Income Distribution in Foreign Country
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Preference Structure

We assume that preference pattern of the consumers for the product in either country
is same and the utility function of a consumer is given by*

U =aq-p, whenoneunitof the good of quality gis
purchased at price p : 4
=0 otherwise

where each consumer consumes only one unit of a vertically differentiated good. The
quality of the good is indexed by qe (0, ﬁ) is observable to all. The range of possible
qualities is determined by state of existing technology. « represents the consumer’s
taste for quality. All consumers prefer high quality for a given price; however a
consumer with higher income is more willing to pay to obtain high quality. « may be
thought as the inverse of marginal rate of substitution between income and quality. So a
wealthier consumer has a lower marginal utility of money or equivalently, a higher « .
So the taste parameter is assumed to be the function of income of the individual - the
higher the income of the consumer, the higher the preference is for high quality, that is,
a=a(0), «'(0)>0.However, we simplify the relation and assume

a(0)=6. ()

Therefore, for the marginal income class (say, #=6,) who is indifferent between
buying the product quality g and retaining income, the following condition holds

al6)-a=p.,or Gyq=p. ©)

Let the income of a person belonging to the @th class is y(9) and we index it
such a way that y'(c9)> 0. A consumer with income index ¢; can afford to pay

if y;>p? 7)

This is consumer’s budget or purchasing power constraint. Maximum quality, T is
sufficiently high such that consumer with highest income level is willing to pay his

! Tirole (1988) introduces this type of utility function.
2 There are a large number of functions for which this holds. The examples may be y(a):03,

y(0)=e? . However, for y(6)= 62, the simulation results presented in Table 1 will not hold.
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entire income to obtain it, i.e.,
y(?) =07.

Hence, the purchasing power constraint is non-binding for a consumer since the
reservation price for the top most quality is less than or equal to his income:

y;=20,q.
Cost Function

Let the unit cost of producing a quality, § in the foreign country is c(d ) which is

convex upward. We then assume that if the MNC starts production in local country
setting a new plant, it will possess a cost advantage. Valuable knowledge obtained from
the production of certain quality of a good can be usefully transplanted into the
production of the same good but of different qualities in the form of reduced cost; we
call this phenomenon as spillover effect.> Unit cost of producing a quality, g in the

local country is described by
¢(a)=cla)-ald-a) a>0,for q<q, (®)

where a is the spillover parameter. This means production of higher quality good in
the foreign country creates a positive spillover in the form of reduced cost of a lower
quality product in the local country. It will be shown later that §>q for a>0. Hence
the production requires some fixed set up cost. Let us assume that this fixed cost is so
small that net profit is always positive. This does not change our results and thus the
associated fixed cost is assumed away. Let the cost function of the MNC in foreign
country be

~2
q- .
C =—x, 9
5 9)
where X is the output produced in the foreign country. Then the cost function in the

local country will be

® When a firm has product specific knowledge, it wants to engage in Greenfield DFI (setting a new plant)
instead of merger and acquisition to minimize the chance that others to gain access to this knowledge.
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2
C:{q?—a(d —q)}x, a>0,and q<gq, (10)

where X is output produced there.
2.2. Choice of Qualities by the MNC
Let us assume that the multinational firm was initially operating only in the

developed foreign country. And now it enters the developing country to serve the same
product. The market size in the foreign country is given by

L46-2=% (11)
k

0
s(6,,0 )=J%d —log 2. 12)
[

The corresponding profit expressions in the two markets are

=[p-c(d ]3(‘90’ )5
HL=[p—€(q)]S(Ho,5),

where 7z and =z, are profits from the foreign market and local market. These
expressions boil down to, after substitution from (6), (8) and (9)

e = 0,85 _%é
(13)

2

7 =695 _{q?— a(q - Q)}S

The problem of the monopolist is to choose product qualities and the income indices
of the marginal income classes in two countries so as to maximize total profit. Then the
equilibrium product price and the market size in each country are determined.
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2.3. Equilibrium Product Quality and Income Index of the Marginal Income
Classes in Two Countries

The total profit function of the MNC is given by
A q‘2 R q2
T=ng +7r,_={490ﬁ8 -75} + GOqS—{?—a(d—q)}S : (14)

Hence the two markets are interdependent for a>0. For a=0 markets are
separated. Here two stage solution procedure is used. In the first stage we solve
equilibrium values of product quality and marginal income class for the foreign country.
In the second stage equilibrium for the local country is solved. | consider the second
stage problem first and then the first stage problem.

Second Stage

In this stage equilibrium we determine the optimum product quality and the income
index of the marginal income class in the local country given the foreign product quality
and spillover parameter. The first order conditions for profit maximization are (see
Appendix 1):

*2
{%_a(a_q*)} Loesk e

0

6, =q +a, (16)

where q" and @, are optimal quality and income index of marginal income class in
local country . The second order conditions are satisfied, that is (see Appendix 1),

2 B 2
a_fz_mw,and 7 __s<o. an
00 0 oq

The stability condition is assumed to hold,

2 2 2_\?
p=lZ x| O :[(2—3)3—5)5>0. (18)
00° oq odoq 7

Later we show that these are actually satisfied
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Lemma 1: The higher the product quality in the foreign country, the lower is the
equilibrium product quality in the local country and the larger is the corresponding
market size.

Proof :  From comparative static exercise (see Appendix 2) we have

N _90 & (19)
oq  oq 6y A

The economic intuition is the following. Given the spillover parameter, increase in
the foreign product quality results in decrease in unit cost of producing the same quality
in the local country. So marginal revenue exceeds marginal cost (MR>MC). In order to
maximize profit firm will produce more, i.e., the local market size will increase till

MR=MC. As a result in equilibrium both 90* and g~ will decrease simultaneously,

i.e., the firm will serve lower product quality to larger population coming from lower
income group.

Lemma 2: The higher the spillover parameter, the lower will be the equilibrium
product quality and the larger will be the market size in local country.

Proof: From the comparative static exercise (see Appendix 2), we obtain

A —q*)+*S*.6’O*]S* <0 ang O __ l —q*)+(2*— shs” 0. @
oa 0, A oa Oy A

Given the foreign product quality, as spillover parameter increases, the unit cost of
producing the same quality in local country will decrease due to spillover effects. So the
firm will produce more till MR=MC. As a result equilibrium product quality and
marginal income class will go down.

First stage

In this stage given the spillover parameter, the MNC will choose the product quality
and the marginal income class for the foreign country so that total profit is maximized
subject to the first order conditions given in (15) and (16). The first order conditions for
profit maximization are (see Appendix 1):

A

5—2éo*+q7:0, 1)
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(6, -6 K +as =0, 22)

where §° and 6" are optimal quality and income index of marginal income class in

foreign country. The Second order and stability conditions are assumed to be satisfied,
that is (see Appendix 1),

AKX *

o’z 2§ o’z s a’s

— = <0, /=-S5 +—-<0,
06? k a4 Gy’ A
62 82 62 ZS* AK Ax (23)
and Q=297 _OF 18 2> 1 918 ¢
00% 060§ 0664 Oy2A ) 4k |k

Later we show that these are actually satisfied.
Proposition 1:  The higher the spillover parameter,

(1) the higher will be the product quality and the lower will be the market size in the

foreign country, and
(2) the lower will be the product quality and the higher will be the market size in the

local country.

Proof: (a) From the comparative static exercise we get (see Appendix 3):

99 _29S o 9% _GS g ang 99.9% (24)

da kQ da 2kQ da da

Then using (19), (20) and (24) we shall get

4" _oq" o9 oq _ [(G-q)+(2-ST)q’1s” _as” 2q’s”

da oda 4§ oa oA oA kQ : -

A6, 06, 96,04 _ [G-a)+S61s" as” 2§°s”

da o6a 06§ oa g oA ko ,

and [99|5[9% | [-A>0]. (26)
da da

As spillover parameter increases, monopolist’s optimal strategy is to raise the
product quality to serve a smaller number of people in the foreign country and to reduce
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quality and enhance the market in the local country. Given the characteristics of income
distribution structures, the MNC is able to capture a larger market in the local country
compared to the reduction of that in the foreign country.

Proposition 2:  An increase in spillover effect will increase the total profit of the
MNC.

Proof : d—”:aS* 29S

- o (G-q)S">0. (see Appendix 4) (27)

As the spillover parameter takes a larger value, the MNC shifts a part of the market
from the foreign country to the local country. As a result profits from the foreign market
reduces where as, that from the local market would increase. The latter will outweigh the
former and the total profit of the MNC will go up. Of course, profits can not increase
further once the full market coverage is reached in the local market.

2.4.  Simulation Results

In this section we determine equilibrium values of the variables through simulation
for specific values of the spillover parameter (i.e., a).

2.4.1. Equilibrium Product Quality, Market Size and Price for a=0

When there is no spillover effect, i.e., a=0, two markets are completely separated.

Equilibrium in Local Country

Hence from (15) and (16) we obtain after substitution a=0.

*

%—(1—8*)05’:0, S 20 (282)

and 6, =q". (28b)
Now, let us assume following (3)

0 =26, 1<1<2T7. (29)

S” may be simplified, after substitution from (3) and (29)
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2760 2.7

* * T 5
S'\@,0)=log—=log—==Ilog—=1-log A . 30
l6".6)=t0g_ 97y =10 g (30)

Now, substituting (28b) in (28a) we obtain

*

%_(1_3*)¢9§=0,or, %—(1—8*):0,0r, $* =05,

or, 1-logA=0.5,0r, 1=1.6376.
Finally, for the local country®

$'=05, 8'=q'=10=1637660, and p =6q =2.680°. (31)

Equilibrium in Foreign Market

From (21) and (22) we obtain after substitution a=0.

5—2ég+%°=o, (32a)
and 6, -G =0. (32b)

Now, substituting (32b) in (32a) we obtain

0 =29-2x270=-180.
3 3 - =

Now, following (11),

¢ _(27-180

(27-1)p

=0.526.

2
“For a=0 the second order and stability conditions are satisfied, i.e., oz __ 9 1+- 4 <0,
008 % 26,
0
2
97 _ 5<0 and A=25(1-5)>0.
92
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Finally, for the foreign country®

Dk Ak

S =0526, 0"=q =1.80,and p =0'G =3.246>. (33)

Diagrammatic representation, of the equilibriums are shown in Figure 2.

0 2] 6 6

Figure 2a. Equilibrium in Local Country with No Spillovers

0 6 1356 6 @

Figure 2b. Equilibrium in Foreign Country with No Spillovers

2 AK
® For a=0 the second order and stability conditions are satisfied, i.e., 6—32[: 22
06§
o’r

F:—§<0 and Q:(Sé-é)%>0.
q
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Observation 1: It is the uneven income distribution structure in the local country
which motivates the MNC to serve there a lower product, not the cost advantage it
possesses.

(31) and (33) show the effect of income distribution on the product quality served to
a countries by the MNC. For the same marginal income class in both countries, the
monopolist covers a larger market (market size is measured from the upper end of the
income class) in the foreign country than that in the local country due to the difference
in income distribution structures. Hence in order to maximize total profit, the
discriminating monopolist serves a higher product quality to the higher income group in
the foreign country compared to that in the local country. Thus the higher the income
inequality in a country, the lower will be the product quality served by the MNC.

2.4.2. Equilibrium Product Quality, Market Size and Price for a>0

For positive spillovers, i.e., a>0, two markets are completely interdependent.
The first order condition (15) may be written as:

2 Ak

9 Laq ! (1— S*)q* e lq* +2a-— 2(1— S*)HO*Jq* =2aj .
2 00 00

This boils down to, after substituting from (16) and (21)

l6; +a—20-57)6; (6, —a)=4a(24, - 9),

or, 9, ~26, (6, ~a)(1-5") = 4a(24, - 9) +a?. (34)

The first order condition (22) may be written as

s =g )

This boils down to after substitution from (21)

as” = (38, - 20" (35)

For a given value of a, we may determine two unknowns 6" and 6" from (34)
and (35).

To simplify, let us consider all the variables in terms of & . Following Proposition 1
we assume the income index of marginal income class in the local country is lower and
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that for the foreign country is higher under positive spillover than the corresponding
values with zero spillover parameter. Now we may write following (31) and (33)

0°=10, 1< 1<1.6376 (36 i)
6 =50, 18<5<2.7, (36 i)
a=¢6, ¢>0. (36 iii)

Condition (34) boils down to, after substitution from (3), (30), (36 i-iii)
22 -24(A—e)log A =45(26-2.7)+ 2. (37)

Condition (35) boils down to, after substitution from (36)

£S"=(35-54)- 2'1;5. (38)

Now we use (37) and (38) for simulation process to determine 90* and éo* for
specific values of a. Simulation results for different values of a are given in Table 1.
It can be easily checked that the second order and stability conditions are satisfied for
these values of the variables given a. It may be noted that a=.26 corresponds to the
full market coverage in the local country. Clearly simulation results confirm Proposition
land 2.

Table 1.
a 0 0.0596 0.1086 0.164 6 026
0" 1.86 1.820 1.840 1.870 1.950
g 1.80 1.880 1.960 2.080 240
p" 3.246° 3.426° 3.616° 3.896° 4.68 9*
$* 0.529 0.5176 0.5059 0.4882 0.4417
o 1.6376 0 1.6057 0 1549560  1.45480 1.00736
q 1.6376 0 1.5467 0 144146  1.29080 0.80736
p’ 2.686° 2.486° 2.236° 1.88 9* 0.816°
5" 0.5 0.5264 0.5621 06251  0.9926=1
T 1.5256 6* 1.5444 9? 1.55520>  1.5769 §* 1.59416°
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Observation 2: Increase in spillover of knowledge (to produce a lower product
quality) only magnifies the degree of quality differential served to the countries.

Table 1 shows the effect of increase in spillover parameter on equilibrium product
qualities and the prices, marginal income classes and market sizes in two countries and
lastly on total profit of MNC. As spillover of knowledge (in terms of cost reduction for
producing a lower product quality) increases, MNC raises foreign product quality by
raising its price and serves much lower product quality at lower price in the local
country. Hence the difference between the qualities intensifies. As a result market size in
foreign country shrinks and that in the local country spreads. Since income distribution
in local country is uneven, reduction of market size is over compensated by its
enlargement in the local country

2.5. Example

In this subsection | construct a simple example where it can be readily verified that
the simulation results satisfy a consumer’s budget or purchasing power (PP) constraint.
Let

y(6)=6°, y(6)>0.

The PP constraint is satisfied for the consumer with income index &, <9>9*)
when

y(0)=p". (39)

This is for the consumers in local country. For a foreign consumer with income
index 6, (€>€*) it becomes

y(o)= 5" (40)

It can be checked from Table 1 that for every considered value of spillover
parameter, a

6°%>p",and 6°>p”.

Thus the PP constraint is satisfied for marginal income class in both countries.
Obviously for higher income classes it must satisfy.
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3. WELFARE ANALYSIS

In this section we analyse the effect of change in spillovers on the welfare of the
local country. We assume that the MNC takes out the whole profit from the local
country. Hence the aggregate social welfare in the local country from this product is the
consumer surplus only.

Consumer Surplus
The total CS from the product is then given by:
7] 7 7]
Cs= [eq"t(o)do-ayq" [ f(oko = o jef(a)da—eo*s(eo*,é) , (41)

*

0 o 3

where eo*q* is the price of the product and a consumer with income index & is
willing to pay the amount 6q".
Therefore the change in CS due to increase in spillover parameter is given by

dCs _ aCs |, oCs o§

(42)

da oda 6§ oa

The first term in the R.H.S. of the above expression is the direct effect of an increase
in a and the second term is the indirect effect.

Direct Effect

oCs _oCS oq” , 6CS 06y
oa oq oa o6, oa

The first term in the R.H.S. of the above expression accounts for the loss in CS of
the consumers who previously were buying the higher quality product and the second
term accounts for the gain in CS due to price reduction as more people from lower
income class are buying the product now. Consumer surplus of new consumers is
positive. We finally get (see Appendix 5)

%:- HEA [ +as" (25" 6 —a7) + R -20, -G +65 " " ]
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From the simulation results given in section 2.4, we can easily check that both first
term and second term in the bracket is negative whatever be the value of a. Thus the
direct effect of an increase in spillover parameter is positive. An increase in spillover
effect results in a reduction in cost of producing the quality in the local country. Hence,
the firm will produce more of the good to serve the population coming from the lower
end of the income class, but of lower quality.

Indirect Effect

oCS _oCS o, oCS 06y
o6 oq" o4 06, oq

The first term in the R.H.S. in the above expression accounts for the loss of CS of
the consumers due to a lower quality and the second term accounts for the gain in CS
due to an increase in market size.

oCs (acs , oCS J 00, {aeo* o

Now, —— = ~ = |—= —— =—=from (19)
aq aq 06, ) oq aq  oq

=g +as"-(1+25" ), 605 . (see Appendix 5)
oq

Therefore,

‘2? % “[pras - 25*)90*]‘2‘22 %.

From the simulation results given in section 2.4, again we can check that the first
term in the multiplication is negative. The second term is negative (see (19)) but the
third term is positive (see (24)). The net indirect effect of an increase in spillover
parameter is also positive. As spillover parameter increases, the monopolist’s strategy is
to uplift foreign product quality because increase in quality difference reduces the cost
of producing a given quality in the local country. Thus as spillover effect increases,
indirect effect adds weight to direct effect in making positive impact on consumer
surplus.

Proposition 3: The higher the spillover effect on producing the local product
quality, the higher will be the welfare in the local country.
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Proof: From the above analysis we obtain ddg >0.
a

The economic intuition of the result is the following. As spillovers go up, the
monopolist serves more and more people coming from the lower income group in local
country. We know that for the local country the lower the income index, the higher will
be the population density. So growth rate of increase in market size is positive. CS is
positive for the new consumers. At the same time the old consumers will buy lower
product quality at lower price. For them CS may be negative. The ultimate effect of
increase in spillover parameter on welfare of the local country is positive. Gain in CS of
new consumers outweigh the loss of CS of old consumers.

4. CONCLUSION

In this paper we have discussed the scenario where an MNC serving a good quality
product in its own (developed) country enters into the market of a developing country to
serve the same product not produced there before. The developing country is
characterized by uneven income distribution where as the income distribution in
developed country is even. This difference in income distribution leads the MNC to
choose a lower product quality for the developing country. However the MNC possesses
a cost advantage for producing a lower product quality for the developed country as it
can transfer the previous knowledge of producing a higher quality called spillover effect.
The quality difference between the countries rises as spill over effect goes up. At the
same time the market in the developed country shrinks and that in the developing
country expands and the total profit of the MNC goes up. This explains why the MNCs
are so eager to enter into the developing economies. On the other hand, the higher the
spillover effect of an MNC, the higher the welfare of the local country is. This has one
implication to the choice of entry of firms in a developing country. In case of perfect
information, the local government should allow entry of those firms which have larger
spillover effects, if local welfare is the immediate concern. However this analysis may
be extended where the MNC faces a competition from a local firm in the developing
country. Obviously in equilibrium two firms choose two different qualities with more
market coverage. The quality differential would depend on the specification of cost
function of the firms. The local form may be less efficient in developing a new product
quality appropriate under the new situation. Obviously in the absence of government
intervention welfare of the developing country will be the sum of consumer surplus and
net loss or gain in local firm’s profit as MNC snatches a part of its market after entry. So
welfare effect would be different from analysis in this paper.
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APPENDIX
1. Equilibrium in Local and Foreign Country Market

Total profit function of MNC as given in (14)

7 {éodé —%é} + {eoqs —{%—a(d—q)}s}

Second stage

81

(1a)

The first order conditions of profit maximization as obtained from (1a) derivatives

are:

2

or q ~ 1 or
26, ( )0|+{2 a(q q)} 5 =00 5, (6 -a-a)

Simplification of these two conditions yields

*2
{%—a((j—q*)};*:(l—s*)q*, and 6, =q +a.

0

The second order conditions are:

2 2 2
a—Z:—S <0, and 0 ”2 =—qi—Hq——a{d—q}}%]

aq 06, & 0
This boils down to, after substitution from 1% order condition of (1b)

2
Or__(2-5) <o,
00 0y

The stability condition is assumed to hold

2 2 2
a=0m 0 07 _[-5)% _slss0.

(1b)
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First Stage

First order derivatives obtained from (1a) are :

~

~ ~ ~ A2 ~ —_— ~ ~ A ~ ~ __ )
L N :[9—90 — 4, +9]9, [ f =Land§ =929
b 2 2)k k k
97 _§S-a§+ %,
oq oq
2
where z=6,qS - q——a(ﬁ—q) S, and a—f:@a—‘hﬁ% 6_zA
2 oq oqoq 06, 69 4q
After substitution of 1% order condition of second stage we obtain
or (5 2\
—=\6,-qfS +asS.
P ( 0 q)S
The first order conditions of profit maximization are
5—2éo*+q7=0, and (6, -4 +as" =0. (10)

Second order derivatives are:

o'z _ 2§ ., 0'7 _ g 08S 00,

06, K 062 a6, oG

This boils down to, after substitution from (2a)

o*r o+ a’s’
TZZ—S +T'
a9 0 °A

Hence the stability condition is assumed to hold, i.e.,

o'r o*r O ~ a%st g §”
Q=—F—= - -=924S ——— |~~~
00, 962 06,00 0,°A ) K 4k
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~ 2 * e e
IP F I I
0y A ak | k

2. Comparative Static Effect of Increase in § on 6’0* and q

Assuming a constant and differentiating totally each Equation of (1b) we obtain

—(2-S)gdo +[(q+a)-(1-S))dg =add,
do - dg=0.

After substitution of equilibrium condition 6,=q+a we may write

06
—(2-5S SO || og a N
@-Sk soflq) fa) o6 _ @ g0 3 5
1 -1]|oq 0 oq 6, A oq 6, A
oq
Effect of Increase in a on ¢, and q"
Assuming ¢ is constant and differentiating (1b) we obtain
q %% 4-q
-(2-S)= S -—
2-s); @l_7g |
s -s||% | |s
oa
. 06y :_[(q—Q)jf)oS]S -0, and ﬂ:_[(q—w(g—s)q k.o (2b)
oa 0, A oa Gy A

3. Comparative Static-Effect of Increase in a on ¢ and éo*

Following the analysis of Appendix 2, from (1c) we may write
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_Z_d i 85*0

k 2k da _ 0
4 _[g_az_SJ o8 | L-s)
2k 6°A oa

“x

o6, _ds . 0d_26s

. , . (3a)
oa 2kQ oa kQ
4. Effectof Increase in a on the Total Profit
The first order derivative of total profit function (1a) w.r.t a is given by:
dz o 06y L 07 04 om 20, Lom g [om 26, L 0m 090G
da 06, da oG éa o6, éa oq da (o, oG oq oG )oa
+%a—q+ai:0+0+0+0+0+a8@+(d—q)8 :asﬁﬁt(d—q)s > 0.
0q da o0a kQ kQ

5. Effect of Increase in a on the Consumer Surplus of Local Country

£(0)0d0—-6,8" =6). -6 " =0-6,"-6,'s",

*

ocs &
oq -

6y
and 2g§= Totle)-s+otlo7)]=-q's".

)
dIa(Q)f(@)dH
s

d—e*:—a(ﬁ*)f(e*) .

Direct Effect
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da oq, da og; oa N

J{(— q's’)- [(q —q’)+ 90*8*]5*}

Gy A

0CS _aCs g’ aCs 06" {(é—e" oS- fo-s" ) +(d —q*)}s*}

(after substitution from (2a))

Ultimately we obtain after substitution from (2b)

%:_;T[{g+as* 25 (- a7) + o 20, (oo b |

Indirect Effect

ocs a§" :[acs N acs}aeo*a_a* =<§—6’0*—(2490*—a)5*)69*6_d*

oG" oa oq- 06, |oq oa o§" oa

[ 0" =q" +a from (1a)]
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