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Tariffs and Income Distribution
under Domestic Monopoly™

Amar K. Parai”

Abstract

This paper investigates the impact of protective tariff on the distribution of income in a
Ricardo-Viner model that admits product market monopoly. Monopolistic producer is assumed
to own capital empolyed in the industry and therefore earn all nonwage income in the form
of rental and superprofits. In this model, an increase in the relative price of importable good
caused by an increase in tariff rate may raise the real wage of labor and the real income of
the monopolist in terms of either good, and may thus lead to a possible resolution of the in-
ter-group conflict of interests within the protected industry.

I. Introduction

In the Ricardo-Viner production model, a tariff-induced increase in the relative
price of the importable good unambiguously raises the real rental on capital in the
protected industry, but it may raise or lower the real wage rate depending on the
preferences of the workers, Consequently, the interests of labor and capital-owner
within the protected industry may come into conflict in case of a protective policy.
This is the so-called neoclassical ambiguity problem in the international trade literature
[see e. g., Jones(1971), Mussa(1974), and Ruffin and Jones(1977)]. All these stu-
dies, however, use the standard assumption of a perfectly competitive market
structure, No attempt has yet been made to analyze the distributional implications of
tariff in the domestic monopoly version of the Ricardo-Viner model, This paper is a
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modest attempt in this direction,

Melvin and Warne (1973) analyzed the implications of domestic monoply in a
general equilibrium trade model where domestic monopoly perpetuates despite in-
ternational trade.! Following Melvin and Warne, Batra (1973) offered the most com-
prehensive treatment of monopoly in a H-O-S trade model. Specifically, Batra has
shown that the basic trade theorems including the Stolper-Samuelson theorem of
income distribution would hold in such a model. In this paper, 1 extend Batra’s
analysis further by replacing his generic capital with sector specific one, and
thereby construct a domestic monopoly version of the Ricardo-Viner model. As in
Batra, here also I assume that the monopolist owns capital so that all non-wage in-
come accrues to the monopolist in the form of rental and super profits. In this
model, what would be the impact of a tariff induced increase in the price of import-
able on the distribution of income? The tariff would cut import, and allow the dom-
estic monopoly sector to expand, The monopolist could then raise the price by less
than the full amount of tariff so that its profit maximizing price could be below the
international price plus tariff. In such a situation, could there be a matching of
interests between the monopolistic capital owner and the labor in monopoly sector,
and thus a possible resolution of the so-called neoclassical ambiguity? The intent of
this paper is to provide a possible affirmative answer to this theoretical question,
Specifically, it is demonstrated that under a set of sufficient conditions in terms of
elasticity parameters of the model, the tariff-induced increase in the relative price of
importable could increase the relative income of both the monopolist and the
labor in terms of either good.

The plan of the paper is as follows. In section II, I present the basic argu-
ment with the help of a diagram, while in section I, I rigorously derive the main
results in terms of a formal model. Finally, some concluding remarks are made in
section IV,

II. Monopoly and the Ricardo-Viner Model

For a clear view of the neoclassical ambiguity under perfect competition and its

1. See Melvin and Warne (p. 125) for details of the circumstances under which such a mo-
nopolist can exist. Casas (1989) also analyzes the case of domestic monopoly as a basis of
trade.
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possible resoultion under domestic monoply, I start with a perfectly competitive mar-
ket structure in each of the product markets. Two commodities, exportable (X,) and
importable (X,) are produced by using two factors, capital (K) and labor (L) under
neoclassical technology. Capital is sector-specific, while labor is intersectorally mo-
bile. In Figure 1, OO’ denotes the total supply of labor. VMPL, and VMPL,
schedules are the initial value marginal product of labor for sector 1 and 2 respect-
ively. These are the inverse of labor demand in each sector with respect to the re-
spective real wage rates. Initially, the wage rate is OA at which OM and oO'M
amounts of labor are employed in sectors 2 and 1 respectively. Let the price of im-
portable, X, rise due to a tariff such that the VMPL, shifts proportionately to VMPL,.
| assume no change in the price of exportable, X; so that VMPL, does not shift.
The new wage rate is OC. The nominal wage rate rises less than the price of
importable (0 < AC/OA <AB/OA), leading to a fall in the real wage rate in
terms of importable, However, the real wage rate increases in terms of exportable
since the price of exportable remains unchanged. This is the so-called neoclassical
ambiguity problem under perfectly competitive market structure [see Mussa (1974)
for details].

Now I replace the perfectly competitive market structure assumption by in-
troducing monopoly in the importable sector while allowing perfect competition in
the exportable sector. The inital wage rate would be Ow, where the marginal revenue
product of labor schedule for sector 2(MRPL,) intersects the VMPL,. Now suppose
the government imposes a tariff to protect the domestic monopoly from increasing
foreign competition. The tariff would raise the price and the marginal revenue for
the importable sector. Let the increase in marginal revenue be proportionately more
than the price. Then the MRPL, curve would shift proportionately more than the
VMPL,. In Figure 1, MRPL, shifts to MRPL’, such that w,D/Ow, > AB/OA > 0.
MRPL, intersects VMPL, to yield a new wage rate Ow,. One can observe that the
real wage rate has risen in terms of either good since wow,/Ow, > AB/OA > 0.
Thus, if the marginal revenue rises more than the price of the protected good,
nominal wage that equals labor’s marginal revenue product might rise more than the
price leading to a rise in the real wage in terms of importable good. And since the
production functions are linearly homogeneous and the monopolist also owns capital
invested in the importable sector, real income (rent plus profit) of the monopolist
also rises in terms of either good [see Mussa's (1974) excellent argument on this in

a perfectly competitive set up]. The exact impact of the price increase, of course,
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depends upon the extent of the shift’ in MRPL, and also on the elasticity of de-
mand for labor in each sector. Specifically, given an increase in price of importable
and the associated shift in MRPL, the higher (lower) the elasticity of labor de-
mand in the importable (exportable) sector, the greater is the chance of a rise in
the real wage in terms of either good. Similarly, given the elasticity of demand for
labor in each sector, higher the shift in MRPL,, the greater is the probability of a
rise in the real wage rate in terms of either good. The sufficient conditions for the
resolution of the neoclassical ambiguity are rigorously derived in the next

section where I build up a general model allowing monopoly in both the sectors.
M. Analytical Results

The standard two-good, two-factor model of international trade with monopoly
in commodity market a Ila’ Batra (1973) is deployed in the present paper. In the

2. In the context of Stolper-Samuelson theorem in a H-O-S model, Melvin and Warne (p. 132)
explained the effect of tariff on elasticity of demand for the good produced in the protected
industry.
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production side, 1 specify the following equations.

X, =X(K, L)j=12 (1)
E = Cqu =+ Cuxz (2)
I-{l = CxnX, (3)
K; = Cr.X, (4)
P, = Cuw + Cxin + Cyy (5)
P, = Cw + Ciorz + Cppo (6)
MR; = P[1-(1/¢)], i = 1, 2. (7)
Cni= Pi/fe, 1 =1, 2 (8)
-6; = dIn(k, /L)) /dIn(w/r), i = 1, 2 (9)
2 = cw(P—Cu), j=1, 2. (10)

Equations (1) denote the neoclassical production functions ; equations (2), (3) and
(4), the full employment conditions ; (5) and (6), the price equations that include
Cri, the monopoly profit per unit of output in the j-th industry ; equation (7), the
familiar relation among marginal revenue (MR;), price (P,) and elasticity of demand
(e;) in the j-th sector ; equation (8), the relationship among P, Cp; and e(for details
see Batra, p. 283) :identity (9), the definition of elasticity of substitution in pro-
duction, and finally, z in equation (10) represent income of the monopolist per unit
of capital in sector j. Note that the monopolist earns the residual after labor is paid.

On the consumption side of the model, following Batra I assume a CES utility
function, U = U(D,, D) = (ax + bx,) """ (11) with X, = D, under autarky, and
a, b and p positive constants., The demand functions that originate from (11) yield
the following relationships between elasticity of substitution in consumption, ¢, the
price ratio, P= P,/ P,, and the elasticity of demand, e, :

& = (1+oP*) /(14+P*), and

Il

e: = (1+eP %) /(14+P7¥), (12)

As Batra has shown, in a general equilibrium model of monopoly, there exists a uni-
que wage-rental ratio at which the producer price ratio becomes equal to the con-
sumer price ratio, P. Notice that in the utility function there are two arguments,
(1) the quantity demanded of the exportable good (D) and (2) the quantity de-
manded of the importable good (D.). Here 1 assume that the importable good pro-
duced by the domestic monopoly is a perfect substitute of the foreign import which
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is subjected to a prohibitive tariff, It is the latter which protects the domestic mo-
nopoly from foreign competition. One could introduce the assumption of imperfect
substitutability between the import and the importable, and thereby introduce three
consumption goods in the utility function, Since the major focus of the paper is on
the income distribution aspects of the tariff policy, I do not intend to complicate
the anlaysis by introducing the imperfect substitutability assumption., Besides, im-
perfect substitutability assumption would inevitably bring us to the world of mo-
nopolistic competition which by itself is a broad new area of theoretical research,
and is beyond the scope of this paper.

Differentiating equations (2) through (8) and (11), and using identity (9) and
the cost minimizing conditions, I derive the following equations of change(see details
in Appendix 1).

'(Ullu -+ Jzﬂ.u)w* =+ 0'1;.1_1 l'r + O’gjyu 1'; =40
uw” + i = [(1—6m) + Abm]PT — AbnP;
0" + Ot = —0APT + [(1—6n) + Abp]P; (13)

Here an asterisk over a variable or parameter denotes its proportionate change i.e.,
r, = dr,/r, P, = dP,/P, etc.: iy is the fraction of labor employed in sector j : 6;
is the share of i-th factor in the total value of output in j-th sector, i=K, L and j
= 1, 2: 60, is the fraction of j-th sector output received by the monopolist as sup-
erprofits. Note that iy + A. = 1 and 6, + 6 + 6, = 1, ] = 1,2, Finally,

A, = (p°P*) /[14+P%)(1+0P%)], and
A, = (fo'P %) /[1+P ) (1+eP ™) ].
Note further that MR’ = €' + P|, and A, = —e}/P", A, = e%/P" [see Batra

(1973), p. 288 for details]. Assuming commodity 1 to be the numeraire (so that P}
= 0 and P* = P;), MR} /P* = —A, and MR; = (A,+1). It should be noted here
that A, and A, which denote the relation between price and marginal revenue in
sector 1 and 2 respectively, are neither constant, nor are they each equal to unity
despite the fact that the model has a CES utility function. As a matter of fact,
they individually depend on commodity prices and other demand parameters of the
model, Consequently, the percentage rate of change in price could very well be dif-
ferent from that in marginal revenue, and this could lead to the possibility of the
resolution of the neoclassical ambiguity. This point has also been emphasized in the
previous section where I have presented the result diagrammatically.
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From the solution of equations (13) [given in Appendix 2], I derive the fol-
lowing propositions (proofs are in Appendix 3).

Proposition 1: Given 6, > O and 6, > 0,z > w* > Py > 0> z if
[ A, /el A+ (1—0m)) 3] > [1/(624000i6m2) ] >
[1 /{016:800041 —6r) 2 (1 —6r) 11> [1 Hor02264 1 — 0) (1—62) "'}
Proposition 2 : Given 0, = 0 and 6, > 0,z > w' > Py > 0> 2 if
[A/orinbre] > [1/0:kfbn.] > [1 /0040006041 —0n2) ] >
(1 /{alﬂ'gﬂ.l.ﬁlziz(l—orlﬂ_]}].
Proposition 3 : Given Oy = 6, = 0, z (=r;) > Pf > w" > 0> 2z (=r)).

As noted earlier, MR; /P* = (1+A,) and MR; /P* = —A,. Thus, A.(A,) de-
notes the rate at which marginal revenue in sector 2 (1) rises (falls) as a result of
an increase in relative price of the second good. Furthermore, in this model the
partial elasticity of demand for labor in sector j is given by (see Appendix 4)

n = L /(w"=P}) = —[o{Abn+(1—0n)}] /[0+Abr] < 0.
Therefore, o[ Af+(1—0m)] = —n(0+Ab). (14)

Substitution of (14) in the sufficient condition stated in propesition 1 will reveal that
higher the values of n, and A, and /or lower the values of n and A,, the greater is
the likelihood of (w*—Ps)/P*>0 and (w") /p">0. Thus, the real wage rate may
rise in terms of either good if the partial elasticity of labor demand in the protected
(unprotected) industry are relatively higher (lower), and /or if the tariff-induced rise
in price leads to a relatively larger (smaller) increase (decrease) in the marginal
revenue in the protected (unprotected) industry.

Proposition 2 gives the sufficient conditions for resolution of the conflict when
the importable sector is monopolistic, but the exportable sector is competitive. This
is the case 1 discussed diagrammatically in section I, Proposition 3 is the tra-
ditional result. If superprofits equal zero(i.e., perfect competition) in both sectors,
we get the neoclassical ambiguity, Whereas real wage rate in terms of good 1 rises,
it falls in terms of good 2, thus leading to a conflict of interests as between labor
and capital-owners in the protected industry.

IV. Concluding Remarks

In this paper I have shown that in the Ricardo-Viner model of production, the
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perpetuation of domestic monopoly protected by tariffs may lead to a possible res-
olution of the neoclassical ambiguity in the distributional implications of protection.
The basic argument centers on the price searching ability of the domestic mo-
nopolist who is assumed to produce a good that is a perfect substitute of the foreign
import. The monopolist is protected by a prohibitive tariff. As is well known, be-
cause of the price searching phenomenon, there arises a divergence between price
and marginal revenue under imperfectly competitive markets, If, as a result of the
tariff, marginal revenue rises proportionately more than the price, real wage of labor
and real income of capital-owner may rise in terms of either good. Thus, in the light
of the preceding analysis, it is not surprising that both labor and capital-owner in an
imperfectly competitive industry might be unanimous in their demand for protection
from foreign competition. Sufficient conditions for the existence of such an outcome
are rigorously derived in terms of various parameters such as partial elasticities of
demand for labor in each sector, elasticities of substitution in production and con-
sumption, and the distributive as well as the allocative parameters of the model.

Appendix 1
From the unit-cost minimization conditions and also the definition of elasticity

of substitution in production, 1 derive the following :

Ct = —bko(w —1;) /(1—6n) (AlL.1)
C = Oyo(w" —1;) /(1—6) (A1.2)

Since capital is sector-specific,

XJ — _C;{j — —a,-ﬂu(w*—rf) /(1_31'”). (A13)
From equation (2) in the text I have

WX 4+ aeXs = —aCh — Ch. (A1.4)
Substituting equations (Al. 1) through (Al. 3) in equations (Al. 4) and simplifying,
I obtain the first equation of (13) in the text. The last two equations in (13) are
derived by differentiating and simplifying equations (5) and (6) in the text.

Appendix 2

The coefficient determinant of the system (13) is
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1JI = —[o1iube(l—06m) + Gohabxi(1—6m2)] < 0.
The solution of (13) yields the following comparative static derivatives.

(w* = P;)/P* = |J1 [ovdubed Abm + (1—0m)} —oodibiBAobz] 2 0. (A2.1)

(W) /P = ]I ' [o1dubeAibn — Godbx{Abr+(1—0 1,)}] 2 0. (A2.2)
(l'f = P:) /P* = ”|_1[{A19ﬂl+(1"9]11)}{9K2(0'1ir_1+0'211.2) + 0’2111.2912}
+Abeooinbul < 0. (A2.3)
(1) /P* = ]| [oohioful Abr+(1—6r2)} + Aibrilio(onin + 022
+ aibit] < 0. (A2.4)
(; — P2)/P" = =] [01Aub{ A6+ (1—6m)}
FAobrplbi (1A + 62dz) + @dubul] > 0. (A2.5)
(r;) /P* = — [J1 -1[0'111L19L2A19r11
HAbn+(1—0n2) Hondubu+6ki (014 + a2diz)}] > 0. (A2.6)
(W = ) /P* = = ]| o2l A (1 — 012) +Acbrr(1—6r1,) 1] > 0. (A2.7)
(w* = ) /P* = ]I " [evdu{OmAi (1 — 1) + Asbrp(1— 6y
+(1—6n) (1—62)}] < 0. (A2.8)

(zz = P2) /P* = —J17'012(1—6r2) "' [ Addoroodusbid 1 — bryy) (1— )
—02hoBnabxi} + Af010:0m 002 (1—02) ' + 0141000}
0120 (1= 0m ) {0+ 0:0r1:00(1— 01) 1] 2 0. (A2.9)
(z2) /P* =1+ [(z—P3)/P*] 2 0. (A2.10)
(zr=P3) /P* = —(1—6u) ™" — [6u(1—6uw) "1 I ' [{140:10m (1 —6) ™1
{0140 (A0 +(1—011)) — 624120k Asbo}
—a0m(1=0m) ' {(Abm+(1—0m)) (Bxe(o1inFomis)

"l" G’zlu_)gz_;g + Azﬂnzﬂzluﬂu}] 2 0 (AZ].].)
(z)/P* =1+ [(z — P})/P*] 2 0. (A2.12)
(zz — W) /P* = = ]| " [Ad((6:80r12) (1—012) ™ (1—012) ™)) (1A (1 —6p)

+o2iab) 0 — ((1=02) " + (0:000m) (1—0r) ™ (1—6) 7))

(02A120:6012)} + (A0

+(1—0m)} (614nbk: + 062004010000) ] 2 0. (A2.13)
(zf = w")/P* = =[1/(1-6u)] — [1J17'1—6u) "] [{1+(0:0u6rm) (1—6rm) ™}

{o b (A +(1—6m)) — 624l Al

—{00u6m (1 —0m) ™" (A + (1—6m)) (Oke(orinto2dis)

+oviibis) + Adbreosiifiul] 2 0. (A2.14)
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Appendix 3

Proof of proposition 1 :
Let P* = P; > 0. Then from equation (A2.1), (w* — Py) > 0, if
ﬂ'zlu&(]Aanz o 01411_195(2{19&19111 + (1_‘9111)}. or if

(A /(i) {Afr + (1—6m)}] > [1/62400x0r.]. (A3.1)
From equation (A2.2) w"* > 0, if

oAbl > (01AubkeAdm) — 6ol (l—0m), or if,

G2A1o0k1 80012 > 01 AL OkA AsOryy + (1= 0} — {02420k (1 — Op12) + 01410k -0m) 3. (A3.2)

Note that (A3.2) holds, if (A3.1) is satisfied since fy < 1.
From (A2.9) (z — P;) > 0, if

o021 =6m) (1=6) ™" > oohadbia, or if

(1 /02iobribi] > [1/{o0Au60d1—6n) (1—6p.) 711, (A3.3)
In equations (A2.11) and (A2.12) (z'—P;) < 0, and z; < 0, if

oAl Al > a1 lunbkd ABm + (1—6m)1, Le., if the inequality (A3.1) holds.

In equation (A2.13) a sufficient condition for (z; — w") > 0 is

[{(0020m2) (1—012) ' (1—6p2) ™"} {orA(1—6) + ooiibii} O] >
[{(Uzﬂugﬂz)(l—ﬂu)_l (l—ﬂnz)_1 + (1-6.) 7"} (62A00:0m2) 1.

Further simplification of this inequality yields the following condition for a positive
(zz2 — w") [see Appendix 5] :

[1 /02)-u9K|8]1z:| > [1 /{O'm'zluﬂuﬂglz (1 —9|'||)(1_9r|2)_l}l (A34)

Finally, from equation (A2.14) (z' — w") < 0, if

oA Aol > G1Aubkd Aib + (1—6my)} i.e., if the inequality (A3.1) holds.

The inequalities (A3.1), (A3.3) and (A3.4) together with the fact that 6, < 1
prove the proposition,

Proofs of propositions 2 and 3 -trivially follow from proposition 1 under the as-
sumption that 6, = 0 in the former case, and 6, = fp; = 0 in the latter case,
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Appendix 4

Define partial elasticity of demand for labor in sector j as

n = L /(w=P)). (A4.1)
Since all variables other than L, w and P; are treated as constant,

o= —L /w" (A4.2)
From the price equations

fuw” = P{(1—0p) + €0 (A4.3)
Substituting the value of €] in equation (A4.3), I have

Pl = 6uw" /[Afn + (1—6n) ], (A4.4)
Now I substitute equations (A4.2) and (A4.4) in (A4.1) to obtain

n = —alAby + (1—6n) ] /[Aby + 6] (A4.5)
Appendix 5

Let N = ag6m2(1—62) ' (1—6r2) ', and a = (1—612) . Then from equation (A2.13)
(z3—w") /P* > 0, if

Nioyiu(1—=0m) + o2dbialbn: > (N+a)osdiebiibne, or if

[Nz / (N+a) Jo1du (1= 6m) > o2l /(N+a)], or if

NOo1Au(1—0m) > aozibkibn, or if

a0l 9[2{1—'9I11)(1—9l'12)h1 > Gbibe, or if the inequality (A3.4) holds.
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