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Abstract

This paper explores the relationship between effective rate of protec-
tion and factor substitution in different market structures when the protected
industry employs specific labor. We will show that there is a simple crite-
rion, independent of the market structure, to judge when the effective rate
of protection exceeds the nominal one. When the market is in international
oligopoly, tariff escalation policy yields (i) the market power effect and (ii)
the factor substitution effect over effective protection of the industry.

1 Introduction

The effective protection concept is widely used in the evaluation of protected in-
dustry regimes. It is initially developed by Corden (1966) who defined it as the
percentage increase in value added per unit. Given the assumption of nonsubsti-
tutability between domestic primary factors and imported inputs, Corden showed
that the effective rate of protection shed light on the resource allocation towards
activities enjoying relatively high effective protective rates.

Corden’s assumption of no substitution only exists in some particular indus-
tries with no factor movement. When substitution between domestic primary fac-
tors and imported inputs is allowed, the effective tariff structure will be changed.
Pioneering work has been done by many economists using different technology
to evaluate it. Corden (1971) assumed the quantity of factors used only depends
on their price ratio to the final good. Under factor substitution, the tariff will pull

˚The authors thank Professors Makoto Ikema and Jota Ishikawa for their helpful comments on
the earlier version of the paper.

:School of Political Science & Economics, Waseda University. E-mail: kazr@waseda.jp
;Graduate School of Economics, Waseda University. E-mail address: fwei@suou.waseda.jp

1



resources toward activities enjoying relatively high effective protection rate. Cor-
den’s result is challenged by Ramaswami and Srinivasan (1971) who provided
a counter-example. They showed that if substitution effects are biased, the in-
dustry which receives effective protection may, as a consequence, lose resources
to the other industry. Jones (1971) developed into a general equilibrium model
and explored the relationship between the effective protection rate and relative
outputs. Jone reinforced the viewpoint of Ramaswammi and Srinivasan that the
effect protection rate may diminish the output of that industry even if substitution
is unbiased.

Factor substitution is an important extension in the effective protection con-
cept. Most of their work assume simply one intermediate good. Recently, more
papers on the effective protection take into account the extension of multiple in-
termediate goods, tradables as well as non-tradables. Ohyama and Suzuki (1980)
examined the response of net and gross outputs of tradable goods to changes in
tariff structure in a comprehensive general equilibrium with interindustry flows.
Greenaway, Reed, and Hassan (1994) allowed for the existence of by-product by
treating them as non-tradable outputs and modified Corden’s measure of protec-
tion in the traded and non-traded by-product cases. Londero (2001) analyzed the
effect protective rates in the joint-production when tradables are jointly produced
with non-tradables. Also, Some Related issues treat the effective protection in the
political economy. As Grossman and Helpman (1994), Anderson (1998) showed,
Effective protection implies welfare loss sacrificed to the interest groups.

The challenge to Corden (1966) and Corden (1971) critically hinges on the
assumption that all the domestic factors employed in the protected industry are
completely mobile over the economy. In fact, the assumption of mobile factors
make the concept of effective protection vague, and thus triggers the works to
invent the more suitable criterion of protection such as Ethier (1977) with only
limited results.

This paper instead return to the original idea of Corden. That is, we explicitly
consider presence of a certain factor specific to the protected industry and assume
that factor substitution is limited or more specifically none. This highlights the
effect of the so-called tariff escalation policy from the short-run point of view. By
focusing on such a short-run effect within a framework of industry-specific factor,
which we call “labor”, we are rather interested in the market structure problem.
Does the notion of effective protection as well as tariff escalation keeps making
sense? This is what we explore through the present paper.

The rest of the paper is concluded as follows. In section 2, we build up a
basic model of effective protection for a competitive industry with specific labor.
We will show a very simple criterion to judge when the effective rate of protec-
tion exceeds the nominal one. Something surprising is that this simple criterion
makes sense regardless of the market structure. After discussing the role of factor
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substitution and industry-specific labor for effective protection for the competitive
industry in section 3, we extend the model to international duopoly in section 4.
The effects of tariff escalation are decomposed to (i) the market power effect and
(ii) the factor substitution effect. Section 5 concludes the paper.

2 Model

Consider a small open economy producing a certain final good using the domestic
labor and the imported intermediate good subject to constant returns to scale under
perfect competition.1 The production technology is expressed by the following
unit cost function

c“ cpwM,wLq, (1)

wherewM denotes the domestic price of the intermediate good andwL the wage

rate of the specfic labor. By virtue of Shephard’s lemma,cipwM,wLq
def“ BcpwL,wMq

Bwi
pi “

L,Mq represents the input coefficient of the factor in question, so that the domestic
labor market equilibrium is given by

L̄ “ cLpwL,wMqx, (2)

whereL̄ is the labor supply, andx the output of the final good.
Let p denote the domestic price of the final good andv the value-added per

unit of final output. Then the per-unit value-addedv is expressed by

v“ p´ wMcMpwM,wLq.

When the government imposes taxes over the final and intermediate goods,
there will be wedges between the domestic and foreign prices. LettF (tM) denote
the ad valorem tariff rate on the imported final (or intermediate) good,p˚ (w˚M) the
world price of the final (or intermediate) good, and superscriptt (or 0) associated
with domestic prices the tariff-ridden (or free-trade) equilibrium values. Then the
following relations hold in free trade equilibrium as well as tariff-ridden one.

pt “ p1` tFqp˚, p0 “ p˚, wt
M “ p1` tMqw˚M, w0

M “ w˚M. (3)

We also often letτF
def“ 1` tF express the gross tariff rate on the imported final

good andτM
def“ 1` tM the counterpart for the imported intermediate good. Using

these notations, we may express the two notions of the rates of protection, i.e.,
1For simplicity of exposition, we assume that the production requires no other factors. We will

often make some remarks on how the results change when we relax this assumption.
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the nominal rate of protection for the final good industry denoted byRn and the
associated effective one denoted byRe as follows.

Re
def“

vt ´ v0

v0
“

`
pt ´ wt

McMpwt
L,w

t
Mq
˘
´
`
p0´ w0

McMpw0
L,w

0
Mq
˘

p0´ w0
McMpw0

L,w
0
Mq

, (4)

Rn
def“

pt ´ p0

p0
. (5)

To explore the relation between the two rate of protection, we define the
following two share variables. The first is the factor cost share expressed by
θipi “ M, Lq, whereθM stands for the cost share of the intermediate good and
θL the cost share of the domestic labor. By applying Shephard’s lemma to the unit
cost function (1), we find that each factor cost share is given by

θipwM,wLq “
wi cipwM,wLq

cpwM,wLq
pi “ M, Lq,

whereθM ` θL “ 1 must hold.
The second is the revenue share of the intermediate good,φ, which is given by

φpp,wM,wLq “
wMcMpwM,wLq

p
“

cpwM,wLq
p

θMpwM,wLq. (6)

This represents the ratio of the intermediate good costs relative to the total rev-
enue. This should be distinguished from the cost share of the intermediate good
defined byθM. The two coincide only when the final-good producers are price-
takers both in the final- and intermediate-good markets.

Using this revenue share of the intermediate good, the difference between the
effective and nominal rates of protection is expressed by

Re´ Rn “
pt ´ wt

Mct
M

p0´ w0
Mc0

M

´
pt

p0

“
pt

p0´ w0
Mc0

M

pφ0´ φtq

“ p1` tFq
φ0´ φt

1´ φ0
(7)

whereck
M

def“ cMpwk
L,w

k
Mqpk “ 0, tq, andφ0 (or φt) represents the revenue share

of the intermediate good under the free-trade (or tariff-ridden) equilibrium. The
above equation gives us the fundamental proposition concerning the relation be-
tween the effective rate of protection and the nominal one summarized as follows.
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Proposition 1 The effective rate of protection exceeds the nominal one if and only
if the tariff policy lowers the revenue share of th intermediate good compared with
the free-trade equilibrium, i.e.,dφ ă 0.

Note the above proposition is independent on the market structure of final
good and intermediate good. In the following sections, we explore the factors be-
hind the change of intermediate-good-cost-price ratioφpp,wM,wLq under different
market structures and technology assumptions.

3 Competitive Market

First consider the case when the domestic firm is a price-taker both in the final
good and intermediate good sector. The final good price is equal to the unit cost
in equilibrium, i.e.,

p“ cpwL,wMq. (8)

The revenue share of the intermediate good (6) is equal to the factor cost share
of the intermediate good, i.e.,

φcpτF , τM,wLq “
wMcM

cpwM,wLq
“ θMpwL,wMq.

So the change ofφc is equivalent to the change ofθM. It is easy to establish
the following corollary from Proposition 1

Corollary 1 When the domestic final-good producers are price-takers both in the
final good and the intermediate good markets, the effective rate of protection ex-
ceeds the nominal one if and only if the tariff policy lowers the intermediate-good-
cost share when both the final good and intermediate good industry are in perfect
competition, i.e.dθM ă 0.

The factor cost share of the intermediate good depends on the relative factor
pricewM{wL and the degree of factor substitution, expressed by the elasticity of
factor substitutionσLM. To make the succeeding results clear, we assume

Assumption 1 The elasticity of factor substitution between the domestic labor
and the intermediate goodσLM satisfies either of the following:

(i) σLM ą 1, (ii) σLM ă 1, (iii) σLM “ 1
regardless of the factor prices.

For example, whenσLM ą 1 the factor cost share of the intermediate good in-
creases if and only if the relative factor price of the domestic laborwL{wM gets
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Figure 1: Tariffs and Labor-Cost Share whenσLM ą 1

higher. The relation between the factor cost share of the intermediate good and
the relative factor price is shown by the upward sloping curveS S1 in the left panel
of Figure 1.

Now the question is when the effective rate of protection exceeds the nominal
one. There are two clues to this question. First, how does the tariff policy affects
the domestic price of the final good relative to the intermediate good? Second,
how does the change in the domestic price of the final good relative to the inter-
mediate good affect the relative factor price between the domestic labor and the
intermediate good? We consider these two questions forσLM ą 1 as our bench-
mark.

The answer to the first question is easy from (3). That is,p{wM becomes
higher than at free trade if and only if the tariff rate of the final goodtF exceeds
the counterpart for the intermediate goodtM.

The answer to the second question requires us to rewrite the unit cost equation
(1) as below

p
wM

“ c

ˆ
wL

wM
,1

˙
, (9)

where use was made of the linear homogeneity of the unit cost function. Thus
the relative factor pricewL{wM increases if and only if the relative pricep{wM

becomes higher. This relation is expressed by the upward-sloping curveTT1 in
the right panel of Figure 1.

Therefore by virtue of Corollary 1, in our benchmark case, the higher tariff

rate of the final good compared with that of the intermediate good leads to the
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effective rate of protection higher than the nominal one. The results including the
cases ofσLM taking other values are summarized as below.2

Proposition 2 Suppose that the domestic final-good producers are price-takers
both in the final good and the intermediate good markets. Then given a constant
elasticity of substitution between the domestic labor and the imported intermedi-
ate goodσLM, the higher tariff on the final good than on the intermediate good
leads toRe ą Rn if and only ifσLM ă 1.

Since the economically meaningful notion of protection requires an increase in
the output after tariffs, let us explore the change in the final-good outputs resulting
from tariffs. In view of (2), the change in the output is expressed by

d ln x“ ´
dcLpwL,wMq

cL
“ ´

ˆ
wLcLL

cL
d ln wL `

wMcLM

cL
d ln wM

˙
,

“ ´
wLcLL

cL
d lnpwL{wMq,

where use was made of the zero-homogeneity of each factor input coefficient. i.e.,
wLcLL ` wMcLM “ 0.

By the virtue of cost function (9) andcLL ă 0, the above equation shows the
higher tariff on the final good than on the intermediate good leads to the greater
output of final good, i.e.,dx ą 0. Note that this change in the output does not
depend on the value of the elasticity of factor substitution.Thus the change of the
output also gives rise to higher rate of the effective protection summarized in the
following corollary.

Corollary 2 Given the tariff rate on the final good higher than that on the im-
ported good, i.e.,tF ą tM, the final good industry always expands the output
compared with free trade, regardless of the value of the elasticity of factor substi-
tution.

In view of the above result coupled with Proposition 2, Corden’s notion of effec-
tive protection makes sense only when the elasticity of factor substitution is less
than unity. It also hinges on the implicit assumption that the domestic labor is
specific to the final good industry, for when the industry in question is very small
from the view point of the national economy as a whole the domestic wage cannot
change but stay at a constant.

The two assumptions of small elasticity of factor substitution and industry-
specific factor imply that Corden’s notion of effective protection may lose its sense

2The result can be extended easily into the case of two or more imported intermediate goods.
See Section A in Appendix.
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in the long-run where factors are sufficiently substitutable and mobile among the
sectors. However insofar as we confine ourselves to the short-run analysis, it
makes its sense at least in a competitive framework. A next step is to examine
whether his effective protection keeps its economic sense in other alternative mar-
ket structures. We will tackle this question within an international duopoly where
the domestic final good producer competes with the foreign one.

4 International Duopoly

Let us extend the model in the previous section to international duopoly in the final
good sector. There are two firms, a domestic firm and a foreign one, producing
a homogeneous product and competingà la Cournot in the domestic market. Let
x denote the output produced by the domestic firm,c its unit cost of production.
The foreign counterparts are denoted with˚. Let p denote the final good price in
the domestic market,X the total consumption, andp “ PpXq the inverse demand
function. We also assume the intermediate good market is in perfect competition
with its world price given by a constantw˚M. We also letτF andτM denote the gross

ad valorem tariff on the final good and on the intermediate good, i.e.,τF
def“ 1` tF

andτM
def“ 1` tM.

4.1 Model Structure

Given the tariff policy of the home country’s governmentpτF , τMq as well as the
world intermediate good pricew˚M and the initial constant marginal costs of the
foreign firmc˚, each firm’s profit function is expressed by

Home firm’s profit π̃px, x˚, cq “ tPpx` x˚q ´ cu x (10)

Foreign firm’s profit π̃˚px, x˚, c̄˚q “
"

Ppx` x˚q
τF

´ c˚
*

x˚

The foreign firm’s profit function can be rewritten as

π̃˚px, x˚, c̄˚q “
1
τF
tPpx` x˚q ´ c̄˚u x˚, (11)

wherec̄˚ “ τFc˚ represents the tariff-inclusive effective unit cost of the foreign
firm.

Our model of international duopoly is captured by Figure 2. First, the govern-
ment of the home country decides on the tariff rates on the final goodτF and on
the imported intermediate goodτM. Given the domestic wage ratewL, this tariff
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Domestic Labor Market

L̄ “ Ld

wL “ we
L pwM, c̄˚q

c“ cpwM,wLq wM “ τMw˚M

τM p“ 1` tMq

c̄˚ “ τFc˚ τF p“ 1` tFq

Domestic Final Good Market in Cournot Duopoly

x̂pc, c̄˚q

x̂˚ pc, c̄˚q

whereLd “ cLp¨qx

X̂pc, c̄˚q

P̂pc, c̄˚q
Figure 2: Effective and Nominal Rates of Protection in International Duopoly

packagepτF , τMq determines the domestic price of the intermediate good

wM “ τMw˚M, (12)

and the effective unit cost of each firm,

c“ cpwL,wMq (13)

for the home firm and ¯c˚ “ τFc˚ for the foreign firm. Both firms simultaneously
decide on the output to sell in the domestic market, which yields the equilibrium
output of each firm as a function of the unit cost profile , ˆxpc, c̄˚q for the home
firm and x̂˚pc, c̄˚q for the foreign firm. The total output as well as the market
price also depends on the effective unit cost profile, and we letX̂pc, c̄˚q denote the
equilibrium total output and̂Ppc, c̄˚q the associated market price. The domestic
wage initially treated as a parameter is in fact determined by the market clearing
condition for the domestic labor market where the labor supply is fixed atL̄ and
its demand is given by

Ld “ cLpwL,wMqx̂pc, c̄˚q, (14)

as a result of the interaction with the domestic final good market. Coupled with
(12), (13),c̄˚ “ τFc˚, and (14), the domestic labor market equilibrium condition
determines the equilibrium domestic wage rate as a function of the tariff package
pτF , τMq, the relation of which we express bywe

LpτF , τMq. Its substitution into
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(13) and the equilibrium market price function, the unit cost of the home firm
becomes a function of the tariff package and so does the equilibrium market price.
We express these withcepτF , τMq andPepτF , τMq. Thus the revenue share of the
intermediate good becomes a function of the tariff package. We represent this
relation byφepτF , τMq. What is of our interest is the change in this revenue share
of the intermediate goodφepτF , τMq as a result of the tariff package introduction.
Our strategy consists of the following steps.

(Step 1) Effects of the changes in the unit costs on the equilibrium outputs and
market price.

(Step 2) Effect of the changes in the unit costs on the domestic labor demand.

(Step 3) Effect of the change in the tariff package on the equilibrium domestic
wage.

(Step 4) Full effects of the change in the tariff package on the revenue share of
the intermediate good.

As a preliminary analysis, we confirm the equilibrium conditions for the present
model. Without loss of generality, we assume

Assumption 2 The output of each firm is strictly positive at all relevant equilib-
ria.

Assumption 3 Each firm’s profit function is twice-continuously differentiable and
πxx ă 0 , π˚x˚x˚ ă 0 at all relevant equilibria.

In view of Assumptions 2 and 3, the following first order conditions for maximiz-
ing (10)(11) with respect to the own output are enough to delineate the duopoly
equilibrium.

0“ πx “ p´ c` xP1pXq,
0“ πx˚ “ p´ c̄˚ ` x˚P1pXq, (15)

or alternatively

p
´

1´
s
ε

¯
“ c,

p

ˆ
1´

s̊
ε

˙
“ c̄˚

wheres (or s̊ ) denotes the market share of the home firm (or the foreign firm)
andε denotes the price-elasticity of the demand, i.e.,ε “ ´X1pPqp

X . Assumption 2
implies thatε ą maxts, s̊ u always holds at all relevant equilibria.
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The second-order condition for profit maximization further characterizes the
structure of our model. LetE denote the elasticity of the slope of the demand

curve byE “ ´XP
2 pXq

P1pXq . Since the second partial derivatives of each firm’s profit
function are given by

0ą πxx “ 2P1pXq ` xP
2 “ P1pXqp2´ sEq,

0ą π˚x˚x˚ “ 2P1pXq ` x˚P
2pXq “ P1pXqp2´ s̊ Eq,

Assumption 3 impliesE ă mint2
s,

2
s̊ u.

Application of the implicit function theorem to the first-order conditions for
profit maximization enables us to define each firm’s reaction function as follows.

x“ rpx˚, cq, x˚ “ r˚px, c̄˚q.

The above reaction functions have the following properties.

rx˚
def“
Br
Bx˚

“ ´
1´ sE
2´ sE

r˚x
def“
Br˚

Bx
“ ´

1´ s̊ E
2´ s̊ E

rc
def“
Br
Bc
“

1
p1p2´ sEq

ă 0 r˚c̄˚
def“
Br˚

Bc̄˚
“

1
p1p2´ s̊ Eq

ă 0

Note when each firm’s output is mutually a strategic substitute, the slope of
each firm’s reaction function is negative, i.e.rx˚ ă 0 andr˚x ă 0 which hold if
and only ifE ă mint1

s,
1
s̊ u.

The above set of equations governs the equilibrium output of each firm, de-
noted by ˆxpc, c̄˚q for the home firm and ˆx˚pc, c̄˚q for the foreign firm. To make
our comparative statics in the succeeding discussion sensible, we assume that the
equilibrium is globally stable under the standard Cournot output adjustment pro-
cess, which requires

∆
def“ 1´ rx˚px˚, cqr˚xpx, c̄q ą 0. (16)

Since we may rewrite it as

∆
def“ 1´ rx˚r˚x “

3´ E
p2´ sEqp2´ s̊ Eq

and Assumptions 3 holds, the assumption of global stability for the equilibrium
given the tariff package is equivalent to

Assumption 4 For all the relevant equilibria, there holdsE ă 3.
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E

ε

1

2

1{21

3

4

E “ 1`
1
ε

E “
2
sE “

2
s̊E “

1
s̊ E “

1
s

0 1{2 1 s

S S,SC̊

SC,SC̊

SC,S S̊

S S,S S̊

Figure 3: Market Shares of the Firms and the Elasticities of the Demand and its
Slope

Thus in view of Assumption 4, all the possibilities for strategic substitution
and complementarity can be summarized in Figure 3. The stability condition cou-
pled with the concavity of the profit function in the own output (i. e., Assumption
3) implies that the relevant pairs of the market share of the home firms and the
elasticity of the slope of the demand functionE should be in the shaded region on
the right panel of the figure.S S, for example, means that the output of the home
firm is a strategic substitute to the foreign firm’s, andSCthat it is a strategic com-
plement. When the demand function is linear in the price, i.e.,E “ 0, each firm’s
output is a strategic substitute to the other’s.

Hereafter, to sharpen the results, as in the standard Cournot-quantity competi-
tion, we assume

Assumption 5 Each firm’s output is a strategic substitute to the other’s, i.e.,E ă

min

"
1
s
,

1
s̊

*
.

When the demand is iso-elastic, we may use the relation

0“
d ln ε
d ln X

“
d ln PpXq

d ln X
´

d ln p´P1pXqq
d ln X

´ 1“ E´ 1´
1
ε
. (17)

where use was made ofε “ ´ PpXq
XP1pXq and E “ ´XP2pXq

P1pXq . Thus when the price
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elasticity of demand is constant, there holds

E “ 1`
1
ε
,

which is shown by the downward sloping curve on the left panel. Assumption
4 requires that the price elasticity of demandε should be at least 1{2. Figure 3
shows that the strategic substitution and complementarity depends not only on the
price elasticity of demand but also on the market share of the home firm.

Based on these assumptions, let us first undertake the discussion for Step 1.

4.2 Changes in the Unit Costs and the Outputs

Introduction of the tariff package as well as its change affects the unit costs of both
firms. Thus in this Step 1, we thus undertake the comparative statics for the final
good market with respect to the unit cost of each firm.

Put the equilibrium output function of each firm, ˆxp¨q and x̂˚p¨q, into the equi-
librium condition.

x̂pc, c̄˚q “ rpx̂˚pc, c̄˚q, cq,
x̂˚pc, c̄˚q “ r˚px̂pc, c̄˚q, c̄˚q. (18)

Application of the implicit function theorem yields

B ln x̂
B ln c

“
rc

∆

c
x
“

2´ s̊ E
p1p3´ Eq

c
x
“ ´

p2´ s̊ Eqpε´ sq
sp3´ Eq

ă 0, (19)

B ln x̂
B ln c̄˚

“ rx˚
r˚c̄˚
∆

c̄˚

x
“ ´

1´ sE
p1p3´ Eq

c̄˚

x
“
p1´ sEqpε´ s̊ q

sp3´ Eq
ą 0, (20)

where use was made of Assumption 2-5 and the following relations

B x̂
Bc
“

rc

∆
ă 0,

B x̂˚

Bc
“ r˚x

Bx
Bc
ą 0,

B x̂
Bc̄˚

“ rx˚
B x̂˚

Bc̄˚
ą 0,

B x̂˚

Bc̄˚
“

r˚c̄˚
∆
ă 0.

The associated equilibrium total output, denoted byX̂pc, c̄˚q, has a noteworthy
property that it depends only on the sum of the unit costs over the industry. Sum
the first-order conditions for profit maximization (15) over the firms, and obtain

0“ 2PpXq ` XP1pXq ´ pc` c̄˚q .

The associated equilibrium market price, denoted byP̂pc, c̄˚q, thus depends also
only on the sum of the unit costs over the industry. Since we often resort to these
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results in the succeeding discussion result, we express the relations of the total
output and the market price with the sum of the unit costs over the industry by

X̄pcTq and P̄pcTq wherecT
def“ c ` c̄˚. And it is summarized in the following

proposition for the convenience of reference in the succeeding discussion.

Proposition 3 When the unit cost of each firm is constant, then the equilibrium
total output and market price depends only on the sum of the unit costs over the
industry, i.e.,

X̂pc, c̄˚q “ X̄pc` c̄˚q, P̂pc, c̄˚q “ P̄pc` c̄˚q.

By virtue of (19) and (20), the changes in the total output are expressed by

BX̂
Bc
“
BX̂
Bc̄˚

“
dX̄
dcT

“
1

3P1pXq ` XP2pXq
“

1
P1p3´ Eq

ă 0

BP̂
Bc
“
BP̂
Bc̄˚

“
dP̄
dcT

“
P1pXq

3P1pXq ` XP2pXq
“

1
3´ E

ą 0.

wherecT “ c` c̄˚. In the logarithmic terms, the above results are rewritten as

d ln P̄
d ln cT

“
B ln P̂
B ln c

`
B ln P̂
B ln c̄˚

(21)

B ln P̂
B ln c

“
B ln P
B ln X

B ln X̂
B ln c

“
1

3´ E

´
1´

s
ε

¯
(22)

B ln P̂
B ln c̄˚

“
B ln P
B ln X

B ln X̂
B ln c̄˚

“
1

3´ E

ˆ
1´

s̊
ε

˙
(23)

As is already familiar in the studies on indirect taxation in oligopoly, an in-
crease in the unit costs may lead to less than a proportional raise in the market
price. The cause of such over-incidence of cost increase is captured by noting the
relation (17). Substitute this relation into (22) and (23) above, and obtain

B ln P̂
B ln c

“
`
1´ s

ε

˘
`
1´ s

ε

˘
`
`
1´ s̊

ε

˘
´ d ln ε

d ln X

,

B ln P̂
B ln c̄˚

“

´
1´ s̊

ε

¯

`
1´ s

ε

˘
`
`
1´ s̊

ε

˘
´ d ln ε

d ln X

.

Thus insofar as the price elasticity of demand for the final good is non-increasing
in the total output, i.e.,d ln ε

d ln X ď 0, an increase in the unit cost of either firm raises
the market price less than proportionately. Throughout the following discussion,
we assume this condition to hold.
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Assumption 6 The price elasticity of demand for the final good is non-increasing

in the total output, i.e.,
d ln εpXq

d ln X
ď 0.

There are three remarks in order here. First, the above assumption assures that the
rate of increase in the market price not to exceed the rate of increase in the unit

cost of either firm, i.e., there holds
B ln P̂
B ln c

,
B ln P̂
B ln c̄˚

P p0,1q.
Second, the assumption assures that the increase in the market price due to the

proportional increase in the unit costs over the industry does not exceed the rate
of increase in the unit costs. This is ascertained by noting

B ln P̂
B ln c

`
B ln P̂
B ln c̄˚

“

`
1´ s

ε

˘
`
´

1´ s̊
ε

¯

`
1´ s

ε

˘
`
`
1´ s̊

ε

˘
´ d ln ε

d ln X

.

And lastly, the condition stated in the assumption holds for both linear and iso-
elastic demand for the final good.

4.3 Changes in the Unit Costs and the Labor Demand

The changes in the unit costs due to the introduction of a tariff package affects
the output configuration in the final good market, thus leading to a change in the
home firm’s demand for the labor specific to the industry in question. To see this,
we first note that the labor demand by the home firm is given by.

LdpwL,wM, c̄
˚q “ cLpwL,wMq x̂pcpwL,wMq, c̄˚q .

As a preliminary step for characterizing the equilibrium wage rate, we inquire
into how the labor demand responds to the changes in the factor prices as well
as the effective unit cost of the foreign firm. And for this purpose, the following
decomposition of the change in the labor demand will turn to be very useful.

d ln Ld “ d ln cL ` d ln x̂,

where the first term on the right-hand side shows the factor substitution effect and
the second the output effect.

Let us first explore the effect of the changes in the factor prices. Logarithmic
differentiation of the labor demand function yields,

B ln Ld

B ln wL
“
B ln cL

B ln wL
` θL

B ln x̂
B ln c

ă 0 (24)

B ln Ld

B ln wM
“ ´

B ln cL

B ln wL
` θM

B ln x̂
B ln c

(25)

15



wherecLL ă 0, B x̂
Bc ă 0. These results have the following straightforward intuition.

When the wage rate of the domestic labor gets higher, the substitution effect
decreases the labor demand and the output decrease of the home resulting from
the wage hike leads to the negative output effect lowering the labor demand. Thus
the total effect is clearly negative as shown by (24). On the other hand, when the
domestic price of the intermediate good rises, the substitution of the intermedi-
ate good for the domestic labor increases the labor demand while the resulting
increase in the home firm’s unit cost gives rise to a negative output effect through
the competition over the final-good market. Thus the net effect is generally am-
biguous as shown by (25).

However when the domestic wage and the domestic price of the intermediate
good rise equiproportionately, their relative price stays constant canceling the two
substitution effects discussed above and only a negative output effect remains, i.e.,

B ln Ld

B ln wL
`
B ln Ld

B ln wM
“
B ln x̂
B ln c

ă 0. (26)

The demand for the industry-specific labor should definitely decrease in this case.
Lastly, when the effective unit cost of the foreign rival firm increases, the labor

demand changes only through the output effect. Since the foreign rival’s output
definitely decreases, the change in the home firm’s output depends on whether the
home firm’s output is a strategic substitute or complement to the foreign rival’s.
In fact we obtain

B ln Ld

B ln c̄˚
“
B ln x̂
B ln c̄˚

ą 0, (27)

where use was made of the assumption of strategic substitution, i.e., Assumption
5.

The problem is how the labor demand changes when there are equiproportion-
ate changes in the factor prices and the effective unit cost of the foreign firm. (24),
(25) and (27) leads to

B ln Ld

B ln wL
`
B ln Ld

B ln wM
`
B ln Ld

B ln c̄˚
“
B ln x̂
B ln c

`
B ln x̂
B ln c̄˚

.

That is, the change in the labor demand hinges on whether the equiproportionate
increases in the unit costs of both firms decrease the home firm’s equilibrium
output. Although the direction of the output change is ambiguous in general, our
intuition would suggest that the direct effect of the own unit cost increase should
dominate the indirect effect of the rival’s unit cost.3 Thus we impose

3When the demand is either linear in price or iso-elastic, this result in fact holds. See the
discussion in Appendix Section C.
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Assumption 7 The equiproportionate increases in the unit costs of both firms
decrease the equilibrium output of each firm, i.e.,

B ln x̂
B ln c

`
B ln x̂
B ln c̄˚

ă 0,
B ln x̂˚

B ln c
`
B ln x̂˚

B ln c̄˚
ă 0,

so that the equiproportionate increases in the factor prices and the effective unit
cost of the foreign firm decreases the home firm’s demand for the labor.

4.4 Equilibrium Wage

As expressed by (24), the domestic labor demand is strictly decreasing in the
wage rate, so that application of the implicit function theorem implies that the
equilibrium wage rate is a function of the domestic price of the intermediate good
and the effective unit cost of the foreign. We express this relation by

wL “ we
LpwM, c̄

˚q.

The implicit function theorem also yields

B ln we
L

B ln wM
“ ´

B ln Ld{B ln wM

B ln Ld{B ln wL
ă 1,

B ln we
L

B ln c̄˚
“ ´

B ln Ld{B ln c̄˚

B ln Ld{B ln wL
ą 0,

where use was made of (26) when deriving the inequality on the rightest-hand
side of the first equation and Assumption 5 for the second inequality. Thus as
implied by (25), the first equation means that an increase in the domestic price of
the intermediate good may raise the domestic wage rate, but the resulting wage
increase must be less than the increase in the domestic price of the intermediate
good.4 5

4If the wage rate rises more than the domestic price of the intermediate good, both the substi-
tution effect and the output effect work negatively to the labor demand. The labor market will be
in excess supply to make the wage rate to decrease.

5As shown in Appendix Section D, even when the production technology is of a CES type, the
equilibrium wage rate increases along with the domestic price of the intermediate good if and only
if the following condition holds.

s
ε
ą

2´ s̊ E
σLMp3´ Eq ` p2´ s̊ Eq

That is, the stated result holds, only when the elasticity of factor substitution and the market share
of the domestic firm are sufficiently large.
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In the succeeding discussion, we take the case of no factor substitution as our
benchmark case, for we want to inquire into whether Corden’s result for the short-
run effect of the tariff package still holds on imperfectly competitive markets.
WhenσLM “ 0 (so thatcLL “ 0) holds, the above results can be rewritten as

B ln we
L

B ln wM

ˇ̌
ˇ
σLM“0

“ ´
θM

θL
ă 0

0ă
B ln we

L

B ln c̄˚

ˇ̌
ˇ
σLM“0

“ ´
1
θL

B ln x̂{B ln c̄˚

B ln x̂{B ln c
ă

1
θL
,

where use was made of Assumption 7.

4.5 Effective and Nominal Protection

Let us now explore the relation between the effective and nominal rates of protec-
tion. Since the government of the home country imposes tariffs simultaneously on
the final good and the intermediate good, we must be careful to identify the effects
of differential taxes on those goods. Let us suppose that the government employs
an tariff escalation packageptF , tMq satisfying 0ă tM ă tF, and inquire into the
effect of infinitesimal departure from free trade toward the tariff package. Such
infinitesimal departure can be captured by introducing a parameterα and consider
the following gross tariff package parameterized byα

τMpαq “ 1` αtM,

τFpαq “ 1` αtF ,

whereα P r0,1s. All the equilibrium variables depend on the tariff-package pa-
rameterα. More specifically, we employ the following notations to express those
equilibrium values.

w:Mpαq “ wM “ τMpαqw˚M
c̄˚:pαq “ c̄˚ “ τFpαqc˚

w:Lpαq “ we
L pwMpαq, c̄˚pαqq

c:pαq “ c
´

w:Lpαq,w
:
Mpαq

¯

x:pαq “ x̂
`
c:pαq, c̄˚:pαq

˘

P:pαq “ P̂
`
c:pαq, c̄˚:pαq

˘

φ:pαq “
w:MpαqcM

´
w:Mpαq,w

:
Lpαq

¯

P:pαq

18



What we want to find is the condition for the revenue share of the intermediate
goodφ:pαq after enforcing the tariff escalation policy. There are two factors which
govern the change in this revenue share, as is shown by the rewritten equation

φ:pαq “
c:pαq
P:pαq

θM

´
w:Lpαq,w

:
Mpαq

¯
.

The first is the change in the price-cost ratiop{c, which we call themarket power
effect. This effect works through the oligopolistic competition in the final good
market when the cost conditions of the two firms change under the given tariff

escalation policy.
The second is the change in the cost factor share of the imported interme-

diate goodθM, which we call thefactor substitution effect. Since the change is
expressed by6

d ln θM “ ´

wLcL

wMcM
wLcL

wMcM
` 1

d ln

ˆ
wLcL

wMcM

˙

“ ´
wLcL

c
rd ln pwL{wMq ` d ln pcL{cMqs

“ ´θLp1´ σLMq d ln pwL{wMq . (28)

The factor substitution effect is determined by the size of the change in the relative
factor price and the elasticity of factor substitution between the domestic labor and
the imported intermediate good.

In the following we will explore the two effects by finding how the costs and
the prices of the final good and factors change. But at this juncture, it is straight-
forward to derive

d ln w:M
dα

ˇ̌
ˇ
α“0

“
d ln τM

dα

ˇ̌
ˇ
α“0

“
tM

τM

ˇ̌
ˇ
α“0

“ tM (29)

d ln c̄˚:

dα

ˇ̌
ˇ
α“0

“
d ln τF

dα

ˇ̌
ˇ
α“0

“
tF
τF

ˇ̌
ˇ
α“0

“ tF . (30)

In order to explore the effects governing the change of the intermediate-good-
cost-price ratio, we examine the following changes.

6Use was made ofθM “
wMcM

c
“

wMcM

wLcL ` wMcM
“

1
wLcL

wMcM
` 1

.
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4.5.1 Domestic Labor WagewL

As a preliminary step for finding how the relative factor price changes, let us
see how the domestic wage alters after introduction of the tariff escalation policy.
Using (29) and (30) as well as

w:Lpαq “ we
L pwMpαq, c̄˚pαqq ,

one can easily derive the change ofwL as follows

d ln w:L
dα

ˇ̌
ˇ
α“0

“
B ln we

L

B ln wM
tM `

B ln we
L

B ln c̄˚
tF

“ ´
1

B ln Ld{B ln wL

„
B ln Ld

B ln wM
tM `

B ln Ld

B ln c̄˚
tF


(31)

“ ´
B ln Ld{B ln c̄˚

B ln Ld{B ln wL
tM

ˆ
B ln Ld{B ln wM

B ln Ld{B ln c̄˚
`

tF
tM

˙

“ ´
B ln Ld{B ln c̄˚

B ln Ld{B ln wL
tM

ˆ
tF
tM
` θM

B ln x̂{B ln c

B ln x̂{B ln c̄˚
´
B ln cL{B ln wL

B ln x̂{B ln c̄˚

˙

(32)

Thus we have established

Proposition 4 The tariff escalation policy raises the domestic wage if and only if
tF
tM
` θM

B ln x̂{B ln c

B ln x̂{B ln c̄˚
´
B ln cL{B ln wL

B ln x̂{B ln c̄˚
ą 0.

As stated in the above result, the wage of the industry-specific labor always
increases when a rise in the intermediate good boosts its demand. However it is
generally ambiguous whether the condition in question holds. The result becomes
a little sharper for our benchmark case of no factor substitution, i.e.,σLM “ 0. We
restate it as a corollary.7

Corollary 3 Given no factor substitution between the domestic industry-specific
labor and the intermediate good, the tariff escalation policy raises the domestic

wage if and only if
tF
tM
` θM

B ln x̂{B ln c

B ln x̂{B ln c̄˚
ą 0.

7In the case of strategic complementarity, the domestic wage rate always gets lower by enforc-
ing the tariff package.
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4.5.2 Relative Factor PricepwL{wMq

As we discussed in the competitive case, the change in the relative factor price
wL{wM plays an important role in governing the effective rate of protection. (29)
and (32) yields

d lnpw:L{w
:
Mq

dα

ˇ̌
ˇ
α“0

ˆ
´
B ln Ld

B ln wL

˙
“
ˆ
B ln Ld

B ln wM
`
B ln Ld

B ln wL

˙
tM `

B ln Ld

B ln c̄˚
tF

“
B ln x̂
B ln c

tM `
B ln x̂
B ln c̄˚

tF

“
B ln x̂
B ln c̄˚

tM

ˆ
tF
tM
`
B ln x̂{B ln c

B ln x̂{B ln c̄˚

˙
,

which establishes

Proposition 5 The domestic wage becomes relatively higher than the interme-

diate good price after enforcing the tariff escalation policy if and only if
tF
tM
`

B ln x̂{B ln c

B ln x̂{B ln c̄˚
ą 0 holds.

Again, as in the case of the domestic wage, the relative factor price rises only
if the tariff rate on the final good is sufficiently higher than on the intermediate
good. 8 In fact, when the demand function is linear, the condition stated in the
above result is expressed by9

tF
tM
ą

2c:p0q
c˚

,

which implies that the tariff rate on the final good required to raise the relative
factor price is really high enough.

Corollary 4 When the demand function is linear in the price, the tariff escalation
policy raises the domestic wage relative to the intermediate good price if and only

if
tF
tM
ą

2c:p0q
c˚

holds.

8When the home firm’s output is a strategic complement to the foreign rival’s, the relative
factor pricewL{wM always declines.

9See the comparative statics for the linear demand in Appendix Section C.

21



Now the factor substitution effect of the tariff escalation policy is straightfor-
ward. We obtain by using (28)

d ln θM

dα

ˇ̌
ˇ
α“0

ˆ
´
B ln Ld

B ln wL

˙
“ θLpσLM ´ 1q

d lnpwL{wMq
dα

ˇ̌
ˇ
α“0

ˆ
´
B ln Ld

B ln wL

˙

“ ´θLp1´ σLMq
ˆ
B ln x̂
B ln c

tM `
B ln x̂
B ln c̄˚

tF

˙

“ ´θL
B ln x̂
B ln c̄˚

tMp1´ σLMq
ˆ

tF
tM
`
B ln x̂{B ln c

B ln x̂{B ln c̄˚

˙
.

Thus we have established

Proposition 6 The tariff escalation policy lowers the factor cost share of the in-

termediate good if and only ifp1´ σLMq
ˆ

tF
tM
`
B ln x̂{B ln c

B ln x̂{B ln c̄˚

˙
ą 0. As for the

benchmark case ofσLM “ 0, the result holds if and only if
tF
tM
`
B ln x̂{B ln c

B ln x̂{B ln c̄˚
ą 0.

The following is a corollary for the linear demand for the final good.

Corollary 5 When the demand for the final good is linear in the price, the tariff

escalation policy lowers the factor cost share of the intermediate good if and only

if
tF
tM
ą

2c:p0q
c˚

holds.

4.5.3 Unit Cost and Final-Good Price

As a preliminary step for characterizing the market power effect, let us see how
the unit cost of the home firm changes after enforcing the tariff escalation policy.
As already defined, the unit cost of the domestic firm is a function ofα, i.e.,

c:pαq “ cpwL,wMq “ c
´

w:Lpαq,w
˚:
M pαq

¯
.

Logarithmic differentiation ofc:pαq yields

d ln c:

dα

ˇ̌
ˇ
α“0

ˆ
´
B ln Ld

B ln wL

˙

“
ˆ
θL

d ln wL

dα

ˇ̌
ˇ
α“0
` θM tM

˙ˆ
´
B ln Ld

B ln wL

˙

“ θL
d ln wL

dα

ˇ̌
ˇ
α“0

ˆ
´
B ln Ld

B ln wL

˙
` θM tM

ˆ
´
B ln Ld

B ln wL

˙

“ θL
B ln x̂
B ln c̄˚

tF ´
B ln cL

B ln wL
tM ą 0, (33)
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where use was made of (31) and Assumption 5 of strategic substitution.
As with the change in the equilibrium market price, logarithmic differentiation

of p“ P̂pc, c̄˚q “ P:pαq yields

d ln P:

dα

ˇ̌
ˇ
α“0

“
B ln P̂
B ln c

d ln c
dα

`
B ln P̂
B ln c̄˚

tF ą 0 (34)

We can summarize the above results as follows.

Proposition 7 The tariff escalation policy raises the unit cost of the home firms
as well as the equilibrium market price, i.e.,

d ln c:

dα

ˇ̌
ˇ
α“0

ą 0 ,
d ln P:

dα

ˇ̌
ˇ
α“0

ą 0

Then as with the cost-price ratio, Assumption 6 and 7 coupled with (33) and
(34) yields

d lnpc{pq
dα

ˇ̌
ˇ
α“0

ˆ
´
B ln Ld

B ln wL

˙

“
ˆ

d ln c:

dα
´

d ln P:

dα

˙ ˇ̌
ˇ
α“0

ˆ
´
B ln Ld

B ln wL

˙

“
ˆ

1´
B ln P̂
B ln c

˙
d ln c
dα

ˇ̌
ˇ
α“0
`
B ln P̂
B ln c̄˚

B ln Ld

B ln wL
tF

“
„
θL
B ln x̂
B ln c̄˚

ˆ
1´

B ln P̂
B ln c

˙
`
B ln P̂
B ln c̄˚

B ln Ld

B ln wL


tF ´

ˆ
1´

B ln P̂
B ln c

˙
B ln cL

B ln wL
tM.

Thus when the production technology allows factor substitution, i.e.,σLM ą 1,
the above equation can be rewritten as

d lnpc{pq
dα

ˇ̌
ˇ
α“0

ˆ
´
B ln Ld

B ln wL

˙

“ ´
ˆ

1´
B ln P̂
B ln c

˙
B ln cL

B ln wL
tF

$
&
%

tM

tF
´
θL

B ln x̂
B ln c̄˚

´
1´ B ln P̂

B ln c

¯
` B ln P̂
B ln c̄˚

B ln Ld

B ln wL´
1´ B ln P̂

B ln c

¯
B ln cL
B ln wL

,
.
- .

Proposition 8 When there is factor substitution between the domestic industry-
specific labor and the intermediate good, the tariff escalation policy lowers the
cost-price ratio (or strengthens the market power) of the home firm if and only if

tM

tF
ă
θL

B ln x̂
B ln c̄˚

´
1´ B ln P̂

B ln c

¯
` B ln P̂
B ln c̄˚

B ln Ld

B ln wL´
1´ B ln P̂

B ln c

¯
B ln cL
B ln wL

holds.
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But as in the benchmark case, whenσLM “ 0 holds, we may rewrite the
equation as

d lnpc{pq
dα

ˇ̌
ˇ
α“0

ˆ
´
B ln Ld

B ln wL

˙
“ θLtF

„ˆ
1´

B ln P̂
B ln c

˙
B ln x̂
B ln c̄˚

`
B ln P̂
B ln c̄˚

B ln x̂
B ln c



“ θLtF
c̄˚

x

"ˆ
1´

B ln P̂
B ln c

˙
B x̂
Bc̄˚

`
B ln P̂
B ln c

B x̂
Bc

*

“ θLtF
c̄˚

x

"ˆ
1´

1´ s
ε

3´ E

˙ˆ
1´ sE

´p1p3´ Eq

˙
`

1´ s
ε

3´ E

ˆ
2´ s̊ E
p1p3´ Eq

˙*

“ θLtF
c̄˚

x

"
s

´p1p3´ Eq

ˆ
1
ε
´ E

˙*
.

Thus we have established

Proposition 9 In the absence of factor substitution, the tariff escalation policy

lowers the cost-price ratio of the home firm if and only if
1
ε
ă E or equivalently

d ln ε
d ln X

ą ´1 holds.

The condition stated in the above proposition holds for the iso-elastic demand
case, but it does not for the linear demand. In the latter case, the tariff escalation
policy always increases the cost-price ratio and thus the market power of the home
firm.

4.5.4 Final good outputsx̂ and x̂˚

The change of the output of the domstic firm is expressed as below.

d ln x̂
dα

ˇ̌
ˇ
α“0

ˆ
´
B ln Ld

B ln wL

˙

“
B ln x̂
B ln c

d ln c
dα

ˇ̌
ˇ
α“0

ˆ
´
B ln Ld

B ln wL

˙
`
B ln x̂
B ln c̄˚

tF

ˆ
´
B ln Ld

B ln wL

˙

“
B ln x̂
B ln c

ˆ
θL
B ln x̂
B ln c̄˚

tF ´
B ln cL

B ln wL
tM

˙
`
B ln x̂
B ln c̄˚

tF

ˆ
´
B ln cL

B ln wL
´ θL

B ln x̂
B ln c

˙

“ ´
B ln cL

B ln wL

ˆ
B ln x̂
B ln c

tM `
B ln x̂
B ln c̄˚

tF

˙

“ ´
B ln cL

B ln wL
tM
B ln x̂
B ln c̄˚

ˆ
tF
tM
`
B ln x̂{B ln c

B ln x̂{B ln c̄˚

˙

which use was made of (24)(33).
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Proposition 10 The tariff escalation policy raises the output of the domestic firm

if and only if
tF
tM
`
B ln x̂{B ln c

B ln x̂{B ln c̄˚
ą 0. 10

Note the above result coincides with the results when the tariff escalation raises
the fator price ratiowL{wM or the cost share of the intermediate goodθM in the
benchmark case.

The change of the output of the foreign firm is expressed as following.

d ln x̂˚

dα

ˇ̌
ˇ
α“0

ˆ
´
B ln Ld

B ln wL

˙

“
B ln x̂˚

B ln c
d ln c
dα

ˇ̌
ˇ
α“0

ˆ
´
B ln Ld

B ln wL

˙
`
B ln x̂˚

B ln c̄˚
tF

ˆ
´
B ln Ld

B ln wL

˙

“
B ln x̂˚

B ln c

ˆ
θL
B ln x̂
B ln c̄˚

tF ´
B ln cL

B ln wL
tM

˙
`
B ln x̂˚

B ln c̄˚
tF

ˆ
´
B ln cL

B ln wL
´ θL

B ln x̂
B ln c

˙

“ θL

ˆ
B ln x̂˚

B ln c
B ln x̂
B ln c̄˚

´
B ln x
B ln c

B ln x̂˚

B ln c̄˚

˙
´
B ln cL

B ln wL

ˆ
B ln x̂˚

B ln c
tM `

B ln x̂˚

B ln c̄˚
tF

˙

ă 0

which use was made of (19)(20)(24)(33) and Assumption 7. Summarize the above
results as follows.

Proposition 11 The output of the foreign firm would unambiguously decrease
when enforcing the tariff escalation policy.

4.5.5 Revenue Share of the Intermediate Goodφ:

Let us integrate what we have obtained for the benchmark case of no factor sub-
stitution. First, the factor substitution effect lowers the factor cost share of the
intermediate good if and only there holds

tF
tM
`
B ln x̂{B ln c

B ln x̂{B ln c̄˚
ą 0.

Second, the market power effect lowers the cost-price ratio for the home firm if
and only if there holds

1
ε
ă E, or equivalently

d ln ε
d ln X

ą ´1.

When the two conditions hold simultaneously, the tariff escalation policy lowers
the revenue share of the intermediate good, thus leading to the effective rate of
protection larger than the nominal one.

10In the case of strategic complementarity, the result is reversed.
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Proposition 12 Given no factor substitution, the effective rate of protection ex-

ceeds the nominal one when there hold
d ln ε
d ln X

ą ´1 and
tF
tM
`
B ln x̂{B ln c

B ln x̂{B ln c̄˚
ą 0.

However there is an alternative direct way to obtain the condition forRe ą Rn

in the benchmark case. That is, there holds11

d ln φ f

dα

ˇ̌
ˇ
α“0

ˆ
´
B ln Ld

B ln wL

˙

“θL

ˆ
1´

B ln P̂
B ln c

˙
B ln x̂
B ln c̄˚

tF ` θL
c̄˚

c
B ln P̂
B ln c

B ln x̂
B ln c

tF ´ θL

ˆ
B ln x̂
B ln c

tM `
B ln x̂
B ln c̄˚

tF

˙

“θL

„
B ln P̂
B ln c

ˆ
c̄˚

c
B ln x̂
B ln c

´
B ln x̂
B ln c̄˚

˙
tF ´

B ln x̂
B ln c

tM



“´ θLtM
B ln P̂
B ln c

ˆ
c̄˚

c
B ln x̂
B ln c

´
B ln x̂
B ln c̄˚

˙ˆ
λ´

tF
tM

˙

where

λ
def“

B ln x̂
B ln c

B ln P̂
B ln c

`
c̄˚

c
B ln x̂
B ln c ´

B ln x̂
B ln c̄˚

˘

and use was made of (19)(20)(22). Therefore the revenue share of the intermediate
good declines if and only iftFtM ą λ holds. Hereλ can be rewritten as follows

λ “
B ln x̂
B ln c

B ln P̂
B ln c

`
c̄˚

c
B ln x̂
B ln c ´

B ln x̂
B ln c̄˚

˘

“
pB x̂
Bc

c̄˚ BP̂
Bc

`B x̂
Bc ´

B x̂
Bĉ˚

˘

“
p
c̄˚
¨

1

P1pXq p1` r˚xq
`B x̂
Bc ´

B x̂
Bc̄˚

˘

“
p

c̄˚ p1` r˚xq
¨

1
P1pXq

∆

`
rc´ rx˚r˚c˚

˘

“
p

c̄˚ p1` r˚xq
¨

1
P1p2´sEqp2´s̊ Eq

p3´Eq

´
1

P1p2´sEq `
p1´sEq
p2´sEq ¨

1
P1p2´s̊ Eq

¯

“
p

c̄˚ p1` r˚xq
,

where use was made of (16), (19), and (20). Thus we have established
11We examine the case with factor substitution in Appendix Section B.
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Proposition 13 In the absence of factor substitution, the tariff escalation policy
leads to the effective rate of protection larger than the nominal one if and only if
tF
tM
ą

P:p0q
c˚

1
1` r˚x

holds.

The above proposition shows the possibility that the result in the competitive case
will be likely reversed in the duopoly case.

5 Conclusions

In this paper we show the correlation of the effective and nominal rate of pro-
tection under factor substitution in different market structure. When the market
is in perfect competition, the higher tariff imposition on the final good than on
the intermediate good leads to the higher protection of the domestic industry if
the factor substitution between the domestic labor and the imported intermediate
good is inelastic. Such result is also satisfied in the case of more intermediate
goods.
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Appendix

A Competitive Case with More Than Two Imported
Intermediate Goods

Let us extend the results in the previous section to the case in which the final good
industry needs two or more intermediate goods. Let us assume that it requires
n types of imported intermediate goods. Letwi denote the domestic price of the

i´th intermediate good andwM
def“ pw1, ¨ ¨ ¨ ,wnq. Then the unit cost function in the

previous discussion is now replaced with the newly defined onecpwL,wMq, and we
may follow the same approach. All the necessary basic relations are summarized
by the following set of equations.

p“ cpwL,wMq (A.1)

L “ cLpwL,wMqx (A.2)

0“ θLd ln cL `
ÿ

i

θid ln ci (A.3)

d ln ci ´ d ln cL “ σLipd ln wL ´ d ln wiq (A.4)

whereci
def“ BcpwL,wMq

Bwi
denotes the input coefficient of thei ´ th intermediate good

andσLi the elasticity of factor substitution between labor and thei ´ th interme-
diate good. The first equation shows equality between the price and the unit cost
in perfect competition, the second the necessary costs for cost-minimization, and
the last the definition of the substitution elasticities.

Solve (A.4) ford ln ci and put the result into (A.3). Then one gets

d ln cL “ ´
ÿ

i

θiσLid lnpwL{wiq, (A.5)

while (A.1) yields

d lnpwL{pq “ ´
1
θL

ÿ
i

θid lnpwi{pq (A.6)

Changes in the prices of the final and intermediate goods gives rise to the
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following change in the labor-cost share in the final good industry.

d ln θL “ d lnpwL{pq ` d ln cL

“ d lnpwL{pq ´
ÿ

i

θiσLid lnpwL{wiq p7 (A.5)q

“ d lnpwL{pq ´
ÿ

i

θiσLid lnpwL{pq ´
ÿ

i

θiσLid lnpp{wiq

“

#
1
θL

˜
1´

ÿ
i

θiσLi

¸ÿ
i

θi ´
ÿ

i

θiσLi

+
d lnpp{wiq p7 (A.6)q

“
1
θL

ÿ
i

θi

#
1´

˜
θLσLi `

ÿ
j

θ jσL j

¸+
d lnpp{wiq. (A.7)

To see that the above equation gives a generalization of the results in the pre-
vious section, letwi “ wM for all i “ 1, ¨ ¨ ¨ ,n and assume that the tariff rates are
the same for all the intermediate goods. Then the above equation becomes

d ln θL “
1
θL

#ÿ
i

θi ´
ÿ

i

θiσLi

+
d lnpp{wMq

“
θM

θL

ˆ
1´

ř
i θiσLi

θM

˙
d lnpp{wMq (A.8)

whereθM
def“

ř
i θi and one should note that

ř
i θiσLi

θM
represents the weighted-average

elasticity of factor substitution between the labor and the intermediate goods.
Since the relative pricep{wM increases if and only if the tariff rate is higher on the
final good than on the intermediate good, we obtain the exactly same result as in
the previous section of a single intermediate good.

Thus Proposition 2 can be extended to the case of two or more than two inter-
mediate goods as follows.

Proposition 14 When the tariff rates over the intermediate goods are all the
same, the higher tariff rate on the final good than on the intermediate goods leads
to the effective rate of protection greater than the nominal one if and only if the
weighted average elasticity of factor substitution between the domestic labor and
the intermediated goods is smaller than unity in the competitive final good and
intermediate good industry.

Change in the output when the tariff rates over the intermediate goodswi “ wM

d ln x“ ´
ˆ

wLcLLd ln wL

cL
`

ř
wicLid ln wi

cL

˙

“ ´
wLcLL

cL
d lnpwL{wMq (A.9)
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which yields the same result as the case of one intermediate good.

d lnpc{pq
dα

ˇ̌
ˇ
α“0

ˆ
´
B ln Ld

B ln wL

˙

“
ˆ

d ln c
dα

´
d ln P

dα

˙ ˇ̌
ˇ
α“0

ˆ
´
B ln Ld

B ln wL

˙

“
ˆ

1´
B ln P̂
B ln c

˙
B ln c
dα

ˇ̌
ˇ
α“0
`
B ln P̂
B ln c̄˚

B ln Ld

B ln wL
tF

“
„
θL
B ln x̂
B ln c̄˚

ˆ
1´

B ln P̂
B ln c

˙
`
B ln P̂
B ln c̄˚

B ln Ld

B ln wL


tF ´

ˆ
1´

B ln P̂
B ln c

˙
B ln cL

B ln wL
θMtM

ă
„ˆ

1´
B ln P̂
B ln c

˙ˆ
θL
B ln x̂
B ln c̄˚

´
B ln cL

B ln wL

˙
`

c̄˚

c
B ln P̂
B ln c

B ln Ld

B ln wL


tF

“
ˆ
θL
B ln x̂
B ln c̄˚

´
B ln cL

B ln wL

˙
`
B ln P̂
B ln c

„
cT

c
B ln cL

B ln wL
` θL

ˆ
c̄˚

c
B ln x̂
B ln c

´
B ln x̂
B ln c̄˚

˙

ă 0 if
B ln P̂
B ln c

ą
B ln cL
B ln wL

´ θL
B ln x̂
B ln c̄˚

cT
c
B ln cL
B ln wL

` θL
c̄˚

x

`B x̂
Bc ´

B x̂
Bc̄˚

˘

In the benchmark case asσLM “ 0

d lnpc{pq
dα

ˇ̌
ˇ
α“0

ˆ
´
B ln Ld

B ln wL

˙

“ θL

„ˆ
1´

B ln P̂
B ln c

˙
B ln x̂
B ln c̄˚

`
B ln P̂
B ln c̄˚

B ln x̂
B ln c


tF

“ θL
c̄˚

x

„ˆ
1´

B ln P̂
B ln c

˙
B x̂
Bc̄˚

`
B ln P̂
B ln c

B x̂
Bc



where in the above equation
ˆ

1´
B ln P̂
B ln c

˙
B x̂
Bc̄˚

`
B ln P̂
B ln c

B x̂
Bc

“
ˆ

1´
1´ s

ε

3´ E

˙ˆ
1´ sE

´p1p3´ Eq

˙
`

1´ s
ε

3´ E

ˆ
2´ s̊ E
p1p3´ Eq

˙

“
s

´p1p3´ Eq

ˆ
1
ε
´ E

˙

Thus we get the following result in the benchmark case.

1
ε
£ E ðñ

d lnpc{pq
dα

ˇ̌
ˇ
α“0

£ 0

30



B the value ofd ln φ:

Substitute the result ofd lnpc{pq andd ln θM into d ln φ f , it yields

d ln φ:

dα

ˇ̌
ˇ
α“0

ˆ
´
B ln Ld

B ln wL

˙

“
ˆ

d lnpc{pq
dα

`
d ln θM

dα

˙ ˇ̌
ˇ
α“0

ˆ
´
B ln Ld

B ln wL

˙

“
ˆ

1´
B ln P̂
B ln c

˙ˆ
´
B ln cL

B ln wL
tM ` θL

B ln x̂
B ln c̄˚

tF

˙
`
B ln P̂
B ln c̄˚

B ln Ld

B ln wL
tF

´ θLp1´ σLMq
ˆ
B ln x̂
B ln c

tM `
B ln x̂
B ln c̄˚

tF

˙

ă
„ˆ

1´
B ln P̂
B ln c

˙ˆ
´
B ln cL

B ln wL
` θL

B ln x̂
B ln c̄˚

˙
`
B ln P̂
B ln c̄˚

B ln Ld

B ln wL
´ θLp1´ σLMq

ˆ
B ln x̂
B ln c

`
B ln x̂
B ln c̄˚

˙
tF

“
„ˆ
B ln P̂
B ln c

`
c̄˚

c
B ln P̂
B ln c

´ 1

˙ˆ
θL
B ln x̂
B ln c

`
B ln cL

B ln wL

˙
` θL

ˆ
σLM ´

B ln P̂
B ln c

˙ˆ
B ln x̂
B ln c

`
B ln x̂
B ln c̄˚

˙
tF

“
"
B ln P̂
B ln c

„
cT

c
B ln cL

B ln wL
` θL

ˆ
c̄˚

c
B ln x̂
B ln c

´
B ln x̂
B ln c̄˚

˙

`θL

„
pσLM ´ 1q

B ln x̂
B ln c

` σLM
B ln x̂
B ln c̄˚


´
B ln cL

B ln wL

*
tF

ă 0 if
B ln P̂
B ln c

ą
B ln cL
B ln wL

´ θL

“
pσLM ´ 1qB ln x̂

B ln c ` σLM
B ln x̂
B ln c̄˚

‰
cT
c
B ln cL
B ln wL

` θL
c̄˚

x

`B x̂
Bc ´

B x̂
Bc̄˚

˘

C Linear Demand Function

Assume the inverse demand function asp“ A´ px` x˚q.
Profit function

π “ pA´ px` x˚q ´ cqx
π˚ “ pA´ px` x˚q ´ c̄˚qx˚

Optimum output and market price

x̂“
A´ 2c` c̄˚

3
x̂˚ “

A´ 2c̄˚ ` c
3

P̂“
A` c` c̄˚

3
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Then we have the following results.

B ln x̂
B ln c

“
´2c

A´ 2c` c̄˚
B ln x̂
B ln c̄˚

“
c̄˚

A´ 2c` c̄˚

B ln P̂
B ln c

“
c

A` c` c̄˚
B ln P̂
B ln c̄˚

“
c̄˚

A` c` c̄˚

D CES Production Technology

Assume the production function as following.

FpL,Mq “ pLρ ` Mρq
1
ρ

As for the unit cost minimization

min
cL,cM

wLcL ` wMcM

s.t. cρL ` cρM “ 1

The standard result yields

cL “ w
1

ρ´1

L

´
w

ρ
ρ´1

L ` w
ρ

ρ´1

M

¯´ 1
ρ

cM “ w
1

ρ´1

M

´
w

ρ
ρ´1

L ` w
ρ

ρ´1

M

¯´ 1
ρ

The elasticity of substitution

σLM “ ´
d lnpcL{cMq
d lnpwL{wMq

“
1

1´ ρ

The unit cost function

cpwL,wMq “
´

w
ρ

ρ´1

L ` w
ρ

ρ´1

M

¯ ρ´1
ρ

The we have the following results.

θL “
wLcL

c
“ w

ρ
ρ´1

L

´
w

ρ
ρ´1

L ` w
ρ

ρ´1

M

¯´1

θM “
wMcM

c
“ w

ρ
ρ´1

M

´
w

ρ
ρ´1

L ` w
ρ

ρ´1

M

¯´1

B ln cL

B ln wL
“ ´

B ln cL

B ln wM
“

1
ρ´ 1

w
ρ

ρ´1

M

´
w

ρ
ρ´1

L ` w
ρ

ρ´1

M

¯´1

“ ´σLM θM

B ln cM

B ln wM
“ ´

B ln cM

B ln wL
“

1
ρ´ 1

w
ρ

ρ´1

L

´
w

ρ
ρ´1

L ` w
ρ

ρ´1

M

¯´1

“ ´σLM θL
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As φ f “ wMcM{p, the change ofφ f can be rewritten as below.

d ln φ f

dα

ˇ̌
ˇ
α“0

“
d ln wM

dα
`
ˆ
B ln cM

B ln wL

d ln wL

dα
`
B ln cM

B ln wM

d ln wM

dα

˙
´
B ln p
dα

“
ˆ

1`
B ln cM

B ln wM

˙
tM `

B ln cM

B ln wL

d ln wL

dα
´

d ln p
dα

(A.10)

We can infer the following results

if

$
’&
’%

1`
B ln cM

B ln wM
ď 0 ùñ σLM ď 1{θL

d ln wL

dα
ď 0

ùñ dφ f ă 0 ùñ Re ą Rn

We can also have the weaker condition even if
d ln wL

dα
ą 0, when the second

and third terms in (A.10)
B ln cM

B ln wL

d ln wL

dα
´

d ln p
dα

ă 0, we can have the same

result.

B ln cM

B ln wL

d ln wL

dα
´

d ln p
dα

“θLσLM
d ln wL

dα
´

d ln p
dα
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