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Abstract

This paper, using a three-sector full-employment general equilibrium model
with segmented domestic factor markets, explains how and under what condi-
tions a policy of import restriction using tariffs can be beneficial for a small,
open economy compared to the import liberalisation policy, contrary to the
conventional results. Also, inflows of foreign-owned capital to an export sector
within the economy’s export processing zone coupled with labour-augmenting
type technology transfer, with protected import-competing sector, can improve
national income, even without any distortion in the formal sector labour mar-
ket. This simple application of competitive trade models establishes the fact
that trade restrictions can promote growth and attract FDI for the developing
countries, even when foreign capital enters one specific export sector of the
economy.
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1. Introduction

Although the World Trade Organization (WTO) promotes and supports multi-
lateral trade liberalization, many developing countries continue to maintain rel-
atively high tariffs despite committing to tariff reductions. Also there are exam-
ples where some countries initially implemented tariff reform enthusiastically,

had to increase the tariff rates at least for the time being'. Empirical evidence,

'One such example is Pakistan. On October 1995, Pakistan imposed additional import duties to im-
prove trade balance, which had deteriorated drastically following implementation of trade liberalisa-
tion policies in the initial phase of reforms.
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such as Yanikkaya [1], finds that trade barriers can be beneficial for developing
economies, and the evidence that liberalizing trade is beneficial and is not com-
pelling. The costs of high tariffs include reallocation of resources towards im-
port-competing goods in which the country has no comparative advantage, and
away from potentially efficient export sectors. There may also be benefits, such
as advocated by the infant industry argument, strategic trade policies and ta-
riff-jumping theory that high tariffs encourage FDI by multinationals, which
want to sell in the domestic market [2] [3]. Counties keen to attract FDI may be
less inclined to attract to implement tariff reform seriously. Many developing
countries also exhibit capital market distortion in the unorganized (informal)
sector due to the fragmented interest rate structure, with constrained credit to
the informal sector at a higher interest rate than facing the formal sector. The
informal producers do not have access to credit from formal institutions and
therefore, have to depend on the informal credit market, where rate of interest is
higher. To the best of our knowledge, no theoretical contribution has introduced
capital market distortion in the domestic economy and deviated from the as-
sumption of perfect substitutability between domestic and foreign capital, in the
course of identifying how and under what conditions a policy of import restric-
tion using tariffs can be beneficial for a small, open economy, as opposed to the
import liberalization policy.

This paper incorporates distortions in both factor markets in a 3 x 3 general
equilibrium model of production and trade to explore the welfare implications
of a protectionist policy characterized by increase in tariff rate on the protected
domestic import-competing sector and a tariff reform in the import-competing
sector, when foreign capital is specific only to the export sector within the export
processing zones (EPZ hereafter) of the economy. For convenience, I consider
per capita national income as a crude indicator of the economy’s social welfare.
This may be inappropriate in the presence of high income inequality.” However,
the focus of this paper is not on income inequality.

Theoretical studies have investigated the effect of FDI directed in the foreign
enclave (like an export processing zone) in developing economies—using a hy-
brid of both Ricardo-Viner and Heckscher-Ohlin structures [5] [6] [7] [8] [9].
Beladi and Marjit [7] find that the inflow of FDI to the EPZ will be immiserising
in a small, open economy using a 3 x 3 full-employment model with tradable fi-
nal commodities and a protected import-competing sector, which is the rela-
tively capital-intensive sector of the economy.

Using a three-sector full employment model (but without tariff protection in
the import-competing sector), Din [8] showed an inflow of foreign capital with
full repatriation of foreign capital income to the EPZ may raise the national in-
come in the presence of non-traded intermediate input and the subsequent

backward linkages induced by the use of that non-traded intermediate input in

’In such cases the welfare measure of Sen [4], defined as the per-capita income multiplied by one
minus the Gini-coefficient of the income distribution, is an appropriate measure of welfare of the
different groups of population.
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the EPZ. Yabuuchi [9] extended the Din [8] framework under variable returns to
scale (VRS) to show in case of a traded intermediate input that, national income
may increase if there are output-generated increasing returns in the EPZ and in
at least one of the two domestic sectors.

Yet none of these papers considered the possibilities of having dualism simul-
taneously in both capital and labour markets, or in other words, segmentations
within domestic factor markets. At the same time, if foreign capital inflow takes
place, the host country gets benefit from the superior technical know-how and
skills of the investing country. These new ideas lead to transfer of technology
from the foreign producers to the citizens of the recipient country as a spill-over
effect on it, known as “contagion hypothesis” [10] [11] [12]. Empirical evidence
[13] [14] suggests that technology transfer in developing countries takes place
mainly through the FDI channel. The main motive behind the FDI by the mul-
tinational enterprises (MNEs) in the developing countries is that they get higher
rate of return on their capital in these countries relative to the international
market. Therefore, the supply of foreign capital in our small open economy is a
positive function of the net return to foreign capital in this recipient country.

This paper assumes a 3 x 3 production structure where FDI enters, by the
means of reduction in tax rate on foreign capital income, a specific export sector
of the economy within the EPZ which uses foreign capital as a specific input; and
the efficiency enhancement of labor is associated with the labor force employed
in that sector. On the top of that, I have considered segmented domestic capital
market. This analysis reveals that contrary to the existing theoretical results, if
FDI to the EPZ is accompanied by labor-augmenting technology transfer in this
small open developing economy with segmented domestic factor markets, wel-
fare can improve although foreign capital does not enter the tariff protected im-
port-competing sector.

It is important to mention that our model is different from the standard Har-
ris-Todaro (1970) type structure, featuring rural-urban migration with the exis-
tence of urban unemployment. I consider a three sector full-employment general
equilibrium framework with unionised and flexible wage segments. This set-up
should be viewed as a 3 x 3 extension of Beladi et al [15].> The workers, who do
not find jobs in the unionised sector, get absorbed in the competitive flexible
wage segments. This description fits well with the typical developing country like
India, where rate of unemployment among the unorganized workers is very low,
since they cannot survive without jobs.

The next section describes the structure of our general equilibrium model and
implications of these policies on the national income of a small, open economy
while the last section briefly describes the concluding remarks and the policy

implications of the derived results.

This paper may be viewed as a special case of the class of competitive trade models in Mukherjee
[16] [17]; since our economy comprises only three tradable goods producing sectors. I have not con-
sidered the existence of non-traded commodities since our only focus is on the role of factor market
distortions and technology transfer.
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2. The Model

Consider a small open developing economy consisting of a domestic zone and
an EPZ. Within the domestic zone, there are two sectors: sectors 1 and 3. Sector
2 is exclusively within the EPZ using foreign capital as a specific input. Sectors 1
and 3 use labour and domestic capital to produce X, and X; respectively. X, is
produced by sector 2 using labor and foreign capital. Sector 3 is the im-
port-competing sector, protected by an import tariff.* Labor in sector 1 earns a

competitive wage but there is a unionised wage in sector 3.

2.1. Modelling Assumptions

1) Wages in sector 3 is institutionally given at a higher rate W™ >W °.

2) Both sector 1 and sector 2 are in close vicinity and labor is perfectly mobile
between these two sectors. Workers who do not get a job in sector 3 will be ab-
sorbed either in sector 1 or sector 2 at a competitive wage. So there is no unem-
ployment of labor in this model.

3) Sector 1 (the unorganized or informal domestic sector) faces imperfection
in credit market, with the rental of domestic capital being higher than that in the
organized (formal) import-competing sector (sector 3).

4) All goods are traded internationally and their prices are internationally
given owing to the small open economy assumption. The product markets are
perfectly competitive and production functions follow CRS technology.

5) Without any loss of generality, we reasonably assume that the protected
import-competing manufacturing sector (sector 3) is more capital-intensive rel-

ative to the informal agricultural sector (sector 1) in physical and value sense; 7.e.

a'K3 aKl
> A ﬂ‘Llj‘K3 > ﬂ’LSlKl
aLS aLl

< 60,,6k3 > 6c,0,5 -

6) Production functions in all sectors are of Cobb-Douglas type.°®

The following notations are used:

W= Competitive informal wage rate for labor;

W’ = Institutionally given wage rate in domestic formal manufacturing sector;

I, = Cost (rental rate) of domestic capital ( IZD ) in sector 3;

R, = Cost (rental rate) of domestic capital in informal credit market of sec-
tor 1;

- = Rental rate of foreign capital (K );
X; = Output of sector 1i,(i=1,2,3);

*We assume ad-valorem equivalence of any quantitative or other restrictions on imports, such as
quotas.

*We do not model this wage-fixation explicitly. Chaudhuri [18] provides an explanation of how this
happens by prior negotiations with the trade unions as an outcome of collective bargaining process.
Also see Mukherjee [19].

®This is a simplifying assumption. It implies that elasticity of substitution between factors of produc-
tion in each sector is unity.
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P, = International price of good 4

a; =Amount of the /™ factor used to produce 1 unit of the " good;

t= Ad-valorem rate of tariff;

0, = Cost share of factor /in the production of good #

A;; = Share of sector /in the total employment of factor j

A = Proportional change.
Under perfect competition we have the usual zero-profit conditions

(price-unit cost equality)

Wa,, + Rpa, =R (1)
Wa,, +r-a, =P, (2)
W’a; + 13, =Py (1+t) (3)

There exists following functional relationship between R, and ry;

Rp = pr, with p>1. (4)

Here p represents the degree of distortion in the unorganized/informal credit
market. The informal moneylenders are able to borrow funds from the domestic
formal sector at the market rate Iy, re-lends to the domestic informal borrow-
ers and by this way maximizes net interest income. Therefore, it is realistic to
model the rental rate in the informal sector (sector 1) is positively related to and
strictly higher than the cost of capital in sector 3. The lower the number of al-
ternative sources of credit to the borrowers in the informal sector, the higher is
the degree of imperfection of the informal credit market and thereby the power
of the informal sector lenders to markup informal rental rates over those in sec-
tor 3; Le, greater value of p.

Therefore, one can write Equations (1) as:

Wa,, + prpa,, =R (L.1)

The amount of credit allocated to the informal sector is a positive function of
the return differential between the two capital markets. Therefore, as long as

p>1, informal capital market exists and thus the segmentation in domestic

capital market exists.’
K,(Rp —1p) =K, {ry (p-1)}. So when (R,-1,)>0,K/(.)=0.  (5)
So full utilization of informal credit implies:
a X, =K, {r, (p-1)} (6)

Note that Equation (6) is not an independent equation.

Sector 3 uses the formal credit. The equilibrium in the formal credit market

“It is worth to mention that Chaudhuri [18] has considered the dualism in capital/credit market in
the same fashion to consider the welfare implications of different liberalisation policies. However,
that paper considered a Harris-Todaro type economy and assumed perfect substitutability between
domestic and foreign capital. This paper, on the other hand, has considered a full-employment
model with segmentation in labour market as well; also in our model foreign capital is specific to a
particular export sector of the economy within the EPZ. The justification for considering
full-employment structure with segmented labour market has been discussed in the introduction.
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ensures that
a3 X, = lz|:>_K1{r|:> (P‘l)} (7)

Similarly, for foreign capital
a, X, =K, (8)

Full-employment condition for labor implies (normalizing total labor en-

dowment to unity)

a X +a,X,+a,X, =1 (9)

Domestic welfare of the economy is measured by national income at world

prices, given by

Y =W+ (W =W a X, + 1Ky +(Ry = 1y ) Ky —tP, X (10)

Let us consider that the income from foreign capital is completely repatriated
back to the source country.

We have seven endogenous variables W,ry,r-,K;, X, X,, X; in this system
to be solved from seven independent Equations (1.1), (2), (3), (5), (7), (8) and
(9). ry is determined from Equation (3) given the unionised wage and ex-
ogenous price of the importable. Substituting r, in Equation (1.1), given p,
one can obtain W. Finally from Equation (2) r: is found given W. Once factor
prices are known, factor-coefficients a; s are also known. Now using the value
of r, and given p, we can find K;(.) from Equation (5). Then simultaneously

solving Equations (7), (8) and (9) we get X,,X, and X,.

Welfare implication of protectionist policy versus import liberalization
policy.

Totally differentiating Equations (1.1), (2)-(3), applying envelope conditions

and using Cramer’s rule one obtains

W =—(T6,, /6,46 ) (11)
o =(TE/64s) (12)
f :(ngKleLZ/HLleFZHK?,) (13)

where T =(t/1+t)>0 . Total differentiation of (7) and using Equations
(11)-(13), we obtain (owing to “Modelling assumption” (6)

Xy ={TE(0s 1o (=D K{(-)/aksXs)} /0us (14)
Differentiating Equation (10) with respect to £, we get the following;
dY/dt:(1/6’K3)[(T/1L3/t){(w*—W)(l o (=1 K] ()/asXs ) + 1o (a2}
+(Tro /(Ko +(p=1) Ky () (1) rDK;<->)—(aK1/au)}
~PX (14T (65— 15 (P -1 K] ()/asXs )} |

(15)

A little bit of simplification yields,
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dY/dt
_ (1/(1+t)49K3)[X3 (W -W)a s R H1+ (05— 1o (P -1 K ()/agsXs )}

1o {( Ko + (P-D)K,()+(p _1)2 LK{ ()) ~(ax:/an) + A (aKl/aLl)ﬂ
(16)

We have dt>0 when a protectionist policy is adopted in the im-
port-competing sector 3 and dt <0 under the policy of trade-liberalization in
sector 3 (where “#’ is the ad-valorem rate of tariff).

Case (I): dt>0. Then we have from Equations (11)-(13):

W <0, i, >0 and 7. >0. So from Equation (14), we have )23 >0 under

the sufficient condition 1> 6, > {rD (p-1) Kl'(.)/aK3X3} . In Equation (16) we
find that the sign of the term {( Kg + (p-DK ()+(p —l)2 oK/ ()) - (aKl/aLl)}

is positive. This is because given our assumption that sector 3 is more capi-
tal-intensive than sector 1, (@;/a ;) should be less than the ratio of aggregate
stock of domestic capital to labour in the economy®. Therefore from Equation
(16) it follows that (dY/dt)>0 if (W™ W )a 6, >tP;.

Therefore we can state the following proposition:
PROPOSITION 1. In a small open economy with segmented factor markets,
a protectionist policy in the form of increase in the ad-valorem rate of tariff on

the importable can increase welfare if
1) 65> {rD (p-1) Kl'(')/aK3X3} and;
2) (W'-W)a 6, >R,

—hold simultaneously. However in the absence of factor market distortions in
the domestic factor markets, welfare will definitely deteriorate as a consequence
of a protectionist policy in the import-competing sector.

Intutive proof. As t increases, the domestic price of the importable rises. So
given the pegged wage W' interest rate in sector 3, I, rises. To satisfy the
zero-profitability condition for sector 1, competitive wage, W, will fall. As r,
rises, the formal-informal interest differential, (R, —r,) rises too. So credit al-
located to sector 3, {IZD - K1(-)} , will fall. Therefore two opposite effects on

X, are now operating. Due to rise in ry capital-output ratio in sector 3, a,,,
will fall and hence X, will rise for a given supply of credit, {IZD -K; ()} . On
the other hand, given a,, lowering the availability of credit to sector 3 will put
a downward pressure on X, .

Yet if the sufficient condition 6, >{r, (p—1)K;()/ac;X;} is satisfied, sec-
tor 3 will expand. So the aggregate wage-income of the workers are affected due
to:

e Fallin W, and
¢ Expansion of the higher wage-paying sector 3 and the consequent flow of the

workers to sector 3.

Note that aggregate labor endowment of the economy has been normalized to unity.
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Also as ry rises, the presence of credit market imperfection in sector 1
would make the rise in aggregate rental income from domestic capital more
likely. From Equation (15), aggregate domestic factor income will rise as
{(Ko +(p=1)K, () + (P =2 K] ()~ (s /81| > 0. But the cost of tariff pro-
tection will also rise since X, rises under the sufficient condition
6.5 > {5 (P —1)K;(.)/a; X5} . This will negatively affect welfare. However from
Equation (17) it follows that welfare can still improve if (W* —W)aL30K3 >1tR;.
But in the absence of factor market distortions it is easy to show that welfare will
deteriorate if (ay,/a,)<1. This sufficiency condition is more plausible to hold
in our framework since sector 1 is the relatively less capital-intensive sector in
the domestic zone. (Q.E.D.)

Case (II): In the presence of distortions in domestic factor markets and sec-
tor-specific foreign capital, removal of protectionism may not be the first-best
policy to adopt.

Intuitive proof. When dt <0, we have from Equations (11)-(13):

W >0,f, <0 and f. <0.

The fall in ry will induce the sector 3 producers to use more capital per-unit
of production, which means a,, will now rise and so given the supply of capi-
tal to sector 3, X, will fall. But since (R,—r,) falls, {IZD - Kl(.)} rises as
well. This will encourage sector 3 producers to use more capital. However if
1>6,,> {rD (p-1) Kl'(.)/aK3X3} holds, )23 <0. From Equation (15), we find

that aggregate factor income will fall since the sign of the term
{( Ko +(2-1)K, () +(p-1) oK, ()) - (am/au)} would still be positive as the

capital-labor ratio used in per-unit of production in the relatively less domestic
capital-intensive sector of the economy (Ze., sector 1) should always be less than
the ratio of aggregate stock of domestic capital to labor in the economy. But dis-
tortionary costs of tariff protection in sector 3 will also fall. Hence welfare will
fall if the positive effect of reduction in costs of tariff protection, measured by
the term P,X, {1+T (6 —15(p-1) Kl'(.)/asta)} , is not significantly higher to
outweigh the fall in aggregate factor income due to reduction in tariff. This is
followed from the same sufficiency condition obtained in Equation (16)
[(W-W)a, 6, >tR |. (QED)

It should be pointed out that even when one measures welfare using a qua-
si-concave social welfare function, which captures demand side and supply side

distortions, the qualitative results here would be unaffected.

2.2. FDI to the EPZ with Technology Transfer

In this set-up we shall use some of the following additional symbols:
h = efficiency of each laborer;
b = ad-valorem rate of tax on income from foreign capital.
And
Supply of foreign capital, K. =K; {I‘F (1- b)}, Ke()>0 (17)
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FDI inflow to sector 2 (foreign enclave) is now associated with efficiency gain
of each worker employed in sector 2, given as:

h=h[K {r- (1-b)}], h'>0 (18)

So the zero-profit condition for sector 2 now becomes:
Wh(.)a,, +r-ay, =P, (19)

So full-employment condition for labor now becomes:
a, X, +h()a, X, +aX; =h[ K {r (1-b)} | (20)

where after normalizing physical units of labor endowment to unity, h(.)
would become the efficiency units of labor endowment of the economy.

In this decomposable structure a foreign capital inflow to the EPZ, brought
about by a reduction in tax rate, will not alter the input prices. Therefore r,
and R, will not change and consequently, no change in domestic capital allo-
cation between sectors 1 and 3. Hence, we can express the full utilization condi-
tion of domestic capital as:

Qe X+ X, =Ky (21)

Full-utilization condition for foreign capital now implies:

3, X, =K {r- (1-b)} (22)

National income at world prices will now be expressed as:

Y =Wh(.)+(W" =W )a s X, + 1Ky +(Ry =1y ) Ky +bre K () =tR, X5 (23)

where br K, (.) is the tax revenue collected from the foreign capital income.

Note that now we have fully decomposable price system, where the factor
prices, including rental to foreign capital (1. ), are determined in terms of inter-
nationally given commodity prices alone. So a foreign capital inflow to the ex-
port sector of the economy (ie., the EPZ), brought about by a reduction in the
tax rate on foreign capital income, will not alter the factor prices faced by the
competitive producers.

Total differentiation of Equations (20)-(23) and simple manipulations will

give us the following results (see Appendix):

% :_AKlbrFK'FB hf(l—/lu)_& (24)
: ] h Ke

% AwabreKe ol A, W(1-As) 05)
' ] Ke h

dY /db = —r. [WH'KY. + (bre KE = K (1)) ] = A (1 KE X /] 4])
x{(W* =W )a, ~tR [ {(1- 2, )/} = (A /K )|

where |/1| =(A3A — Audys) <O since we retain the “Modelling assumption”
No. 5 that sector 3 is relatively capital-intensive vis-a-vis sector 1 in value and

physical sense.
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Therefore, ()23/6) =0 and ()21/6) 20 if (h'Kc/h) § {le/(l—le )} and
(dY/db)<0 if

1) [zm (W -w)ay, —t%ﬂ[{(l—iu)h'/h} ~(4/K¢)] <0 andfor

4) (brKg —Kc())=0.

This leads to the following proposition:

PROPOSITION 2. An FDI inflow to the EPZ brought about by a fall in the

tax rate on income from FDI may be beneficial for the recipient country if either
or both of

D) g {(W W ), ~thy | [{(1- A, )/ (4, /K, )] <O;
2) (brK{—Kg(.))=0.

—hold.

Intuitive proof. An FDI inflow to sector 2 (EPZ), brought about by a reduc-
tion in the tax rate on foreign capital income, will raise the labor demand by this
sector and enhances efficiency of the workers tied to this sector, raising the ef-
fective labor endowment of the economy. Therefore, depending on the net
availability of labor in the domestic zone, there will be a “Rybczynski effect” in
the Heckscher-Ohlin “nugget” formed by the two domestic sectors-sector 1 and
sector 3. However the relatively capital-intensive protected import-competing
formal sector will expand (or remains the same or contract) according to the
direction of this Rybczynski effect; Ze., if (h'Kg/h) § {/ILZ/(l— A, )} .2 Therefore
the distortionary cost of tariff-protection in the import-competing formal sector
increases (or remains unchanged or falls). We call this the “output effect” (of the
formal sector).

Due to the presence of labor market imperfection in the formal sector we have
positive wage-differential between the two domestic sectors. Given the effective
labor endowment, the aggregate wage-income in the economy will be unidirec-
tional to any change in the higher wage-paying formal sector.

The rise in the effective labor endowment of the economy implies further fa-
vorable impact on welfare, captured by the term [-Wh'K[r.db]>0.

Finally the FDI inflow induced by a fall in tax on income from FDI would
have a favorable impact (no impact) on economy-wide national income through
the increase (no change) in tax revenue if (br,: Kt —Kg ()) >0 or=0.

Even when we ignore this tax revenue effect (ie., consider the case when
br-K{ =K. ), in the absence of any labor market imperfection in the formal
sector welfare may still improve. The efficiency gain in labor force engaged in
sector 2 (due to the labor-augmenting nature of technology transfer) will make

the direction of the Rybczynski effect in the domestic zone (ie., within the

Note also that the direction of change in output-composition in the domestic zone will depend only
on one Rybczynski effect in the domestic zone; which would be either in favor of the formal sector
(when net availability of labor in the domestic zone decreases) or against the formal sector (when net
availability of labor in the domestic zone increases) or there would not be any Rybczynski effect
(when net availability for labor in the domestic zone does not change).
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“nugget”) ambiguous. So even when the wage-gap between the two domestic
sectors does not exist the distortionary cost of tariff-protection may fall (remain
unchanged). On the top of that, this efficiency gain in the laborers working in
sector 2 will be transmitted to an increase in effective labour endowment of the
economy, which unambiguously improves welfare. (Q.E.D.)

It is also evident from the above set-up that if <0, then f. SO and

0.

Hence, a protectionist policy in the form of tariff in the import-competing

~

sector will lead to increase in returns to both domestic and foreign capital, which
would encourage fresh inflows of foreign capital to the EPZ. But an im-
port-liberalization policy characterized by a tariff reform in sector 3, will have
exactly opposite implications and therefore will act as a deterrent to foreign cap-

ital for this small, open economy.

3. Concluding Remarks

This analysis shows in a 3 x 3 full-employment structure with segmentations in
factor markets that a protectionist policy in the form of increase in tariffs on
imports will be superior to the policy of import-liberalization, in terms of the
impact on per capita income. If foreign capital enters the export sector of the
economy within the EPZ with labor-augmenting type technology transfer, wel-
fare in this small, open economy can improve even in the presence of segmented
domestic factor markets. This result is in sharp contrast to the existing theoreti-
cal literature and suggests that government may adopt investment liberalization
policy and a policy of labor market reform simultaneously in the presence of
technology transfer. Also, it is interesting to note that a protectionist policy in
the domestic import-competing sector (increase in tariff rate on importable) in
this set-up will lead to an increase in the return to foreign capital, which will
encourage FDI to the export sector of the economy within the EPZ. Most im-
portantly, unlike most of those existing theoretical papers investigated welfare
implications of trade and investment liberalization, the results obtained in this
paper do not depend on the perfect substitutability assumption between domes-
tic and foreign capital. Therefore, this paper has served to provide another ex-
planation, in a more convincing way than the standard “tariff-jumping theory”,
why the developing countries are reluctant to adopt trade reform policies, but
luring for foreign capital during the last couple of decades compared to the de-
veloped nations. As a future research agenda, one should bring in search fric-
tions to the sector 3 labor market within this framework.
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Appendix

Totally differentiating Equations (20)-(22) and arranging them in matrix form

we get:

ﬂ“Ll /’LLZ /’LL3 x’\l _(1_2L2){(h,K;:er6>/h}
Aa 0 A |l X, |= 0 (A1)

0 4, 0%, ~{(Krbb) /|

Solving Equation (A10) using Cramer’s rule we get X, and X, asin Equa-
tions (24) and (25) respectively.
Now differentiating Equation (23) with respect to b we get
(dY/db) = -Wh'KLre +(W" =W a4 (dX4/db) + (o 1) 1y, (dX, /db) n

2)
+1Kg () —briK{ —tP, (dX,/db)

Using Equations (24) and (25) in Equation (A2) and a little bit of simplifica-
tion would yield Equation (26), from which proposition 2 is imminent.

Totally differentiating Equations (1.1), (19) and (3); applying Envelope condi-

tions and solving by Cramer’s rule it is easy to obtain:

fr ={60,,Tt /0,05 (0, + HO, )} (A3)

where H :{h'K'FrF (1—b)/h}>O.Therefore as {<0,f. 0.
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