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A B S T R A C T

We construct a duopolistic trade model with technology transfer and consider two-part tariff licensing contracts.
We show that a tariff on foreign products can influence the licensing strategy of the foreign firm. There is a
trade-off between a tariff and a royalty license in affecting the product price. We show in particular that a tariff
can be chosen so as to induce fee licensing and maximize both consumers’ surplus and domestic welfare. This
resolves the so-called conflict between these two objectives in respect of the choice of a tariff. The paper provides
a number of testable hypothesis.

1. Introduction

Many countries, particularly the developing ones, after following a
policy of protectionism for a long time, have switched to the policy of
liberalization and opening up. The basic thrust of this liberalization
policy is to reduce trade restrictions and promote free competition. The
World Trade Organization (WTO), the key international organization
in world trade, has been entrusted with the task of framing rules and
regulations and implementing a free and smooth movement of goods
and services between countries. The WTO is insisting throughout the
period on lowering the tariff rates to the minimum. Still many
countries, both WTO members and non-members, are observed to
continue with high tariffs,1 and this is happening in spite of an internal
pressure to lower tariffs to favor the consumers who were the worst
sufferers in the regime of protection and trade restriction. Therefore, it
calls for a more careful analysis. Perhaps tariff as an instrument cannot
be ignored in the process of development even in a period of liberal-
ization.

Under liberalization as tariffs on foreign products are lowered, the
foreign firms find it easy to enter the domestic market. This generally
increases competition in the domestic market and benefits the con-
sumers. One may then tend to believe that consumers’ welfare would be
maximum if tariffs are reduced to zero. A positive tariff, on the other
hand, benefits the local firms; the domestic government also collects
tariff revenue on foreign products. To the extent consumers suffer

under tariff protection, the local government may perhaps justify
positive tariffs stating that it seeks to maximize domestic welfare.
The existing literature generally accepts this conflict to exist between
welfare maximization and loss of consumers’ surplus. Hence one
purpose of the present paper is to examine whether it is possible to
design a tariff policy that will target to maximize both social and
consumers’ welfare. The related question is: Does a tariff benefit the
consumers? A government pursuing a tariff protection generally raises
its domestic welfare, but that is often at the cost of a higher product
price. So the consumers as a class become adversely affected. To a
political party in power seeking to win an election, such a policy may
not be desirable. After all, consumers form the largest electorate group;
so consumers’ welfare cannot be ignored.

One important feature of the present paper is that while analyzing
tariff protection, we introduce technology licensing. When a country
follows a policy of prohibitive tariff, the foreign firm cannot directly
enter the domestic market with goods. Under this situation it transfers
its superior technology to a domestic firm and extracts rent from the
domestic market by charging an appropriate price for the transferred
technology.2 Under non-prohibitive tariffs, on the other hand, not only
can the foreign firm enter the domestic market directly, but at the same
time it has the option to transfer its superior technology to its product
market competitor. Technology transfer from an advanced foreign firm
to a technologically backward domestic firm is common and well-
documented. A recent survey conducted by the OECD in collaboration
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1 This is evident from the statistics and information published in the World Tariff Profiles 2015 (see the website www.wto.org/statistics).
2 This was actually the experience in India before liberalization (see, for instance, Alam (1985)).
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with the European Patent Office and the University of Tokyo shows that
at least one out of four firms in Europe and more than one in every four
firms in Japan do license patents to non-affiliated partners (Zuniga and
Guellec, 2009). In an empirical study Anand and Khanna (2000) find
that licensing of patents is quite high in the industries like chemicals
and pharmaceuticals, electrics and electronics, and computer and
telecommunications. In fact, licensing is more frequent in the indus-
tries where patent protection is more effective (Arora, 1995;
Gambardella et al., 2007). Therefore, it is natural to assume that
whenever technology transfer is profitable, the firms across borders will
get involved in a technology licensing deal.3

The basic motivation behind this paper is to examine the relation-
ship between tariffs and licensing contracts. Our question is: How does
a tariff affect the licensing strategy of the technology supplier? Kabiraj
and Marjit (2003) have constructed a duopolistic trade model showing
that a well-directed tariff can induce the foreign firm transfer its
superior technology to its rival (and under some situations such a tariff
raises consumers’ surplus relative to the free trade situation). But they
have restricted to the assumption of technology licensing under a fixed
fee contract only; hence their paper does not allow the foreign firm
choose the licensing contract optimally. In a duopoly setup, with
patentee as an insider, a fixed fee contract can occur only if the
licensor's technology is close to that of the licensee in terms of the unit
cost of production (e.g., Marjit, 1990). This means Kabiraj and Marjit
(2003) have considered the possibility of transfer for only a subset of
cost-reducing technologies. Moreover, as Wang (1998) has shown, in a
duopoly with insider (or producing) patentee, not only transfer of any
non-drastic innovation is profitable under the royalty contract to the
licensor, but more importantly, the optimal royalty contract strictly
dominates the fee contract from the perspective of the patentee.4 In the
present paper we reconcile the ideas underlying Wang (1998) and
Kabiraj and Marjit (2003) by allowing the patentee behave optimally.
Hence we claim to have proposed a more consistent and enriched
model than theirs. It is then interesting to study whether even under
this situation a tariff policy be designed so as to induce the foreign firm
transfer its superior technology under a fee contract. We construct a
similar duopolistic trade model as in Kabiraj and Marjit (2003)
(equivalently, it is the Wang (1998) model with one foreign firm and
one local firm) with the possibility of technology transfer from the
foreign firm to the domestic firm, and study how the licensing strategy
can be influenced by the choice of tariff rates. That a tariff can influence
the licensing strategy of the foreign patentee is never recognized in the
literature.

The empirical literature shows that a licensing contract consists of a
fee only or a royalty only, or both upfront fee and royalty. For instance,
in a survey of firms Rostoker (1984) has shown that 39 per cent of
cases have royalty licensing alone, 13 per cent have fee licensing alone
and 46 per cent of cases have both fee and royalty contracts. Kamien
(1992) shows the cases where fixed fee licensing could generate more
profits to the licensor. However, royalty contracts are generally more
visible in industries where IPR protection is stronger (Nagaoka, 2005).5

So to make the analysis more general, in the present paper we assume
two-part tariff licensing contracts which consist of both fee and output-
based royalty. However, under the optimal licensing contract it is
possible to have one component zero; thus only fee or only royalty in
equilibrium is possible. We show that if tariff rate is high, the optimal
two-part tariff licensing contract will consist of only fee and zero
royalty (hence it is fee licensing). On the other hand, if it is zero, the

optimal licensing contract will have only royalty and no fixed fee (so
this is royalty licensing). In the intermediate range both fee and royalty
will figure in the optimal licensing contracts. When tariffs are prohi-
bitive, the domestic firm will have monopoly under both licensing and
no licensing situations.

Then the question is: Which licensing strategy should the local
government induce? It depends on the choice of government objective.
We consider two alternative objectives, viz., consumers’ welfare max-
imization and domestic (that is, overall) welfare maximization.
Accordingly, the government will choose a tariff rate. It also depends
on the extent of cost saving due to use of the transferred technology.
Therefore, our paper seeks to determine the optimal tariff rate as a
function of cost saving (that is, the size of the innovation) under each of
these two objectives. The licensing strategy, that is, whether fee
licensing, royalty licensing, or fee plus royalty licensing will occur, is
endogenously determined.

As far as consumers’ welfare maximization is concerned,6 there is a
trade-off between a positive royalty and a positive tariff rate, because
both are distortionary in effect. A positive royalty increases the effective
cost of the host firm, and a positive tariff raises the effective cost of the
foreign firm. In either Case, it has distortionary effect on the industry
output; so the product price will be higher compared to zero tariff and
zero royalty rate. The problem is that if the tariff rate is zero, royalty
licensing will occur (e.g., Wang, 1998), and if fee licensing is to occur,
the tariff rate has to be above a critical level. We show that a tariff rate
can be strategically chosen so that it induces fee licensing and
consumers’ welfare is maximum. If the size of the innovation is too
small, only in that case it is optimal to set a zero tariff that will induce
royalty licensing and consumers’ welfare is maximized.

We then consider welfare maximization objective of the govern-
ment. This is standard in the literature to consider this objective
because it recognizes the importance of different broad groups in the
society. We derive domestic welfare maximizing tariff and characterize
it. We find that fee licensing is always induced at the optimal tariff rate.
We also find that the welfare maximizing tariff is higher than the
consumers’ welfare maximizing tariff if and only if the cost saving
under the transferred technology is small.

Finally, we review the commonly held belief that there exists a
conflict between the objectives of overall welfare maximization and
consumers’ welfare maximization. Which policy will the government
look for? Equivalently, which group of the society, consumers or
producers, be given priority in the development process? This is a
debatable issue which is hardly settled in the existing literature. In our
paper, however, we show that the so-called conflict will go away if the
cost saving due to transferred technology is high enough. The reason is
that an appropriate choice of a tariff rate will induce the foreign firm
transfer its superior technology to the local firm under a fixed fee
contract, hence the distortion that arises due to a positive royalty in the
contract will disappear. Therefore, the same tariff that maximizes the
overall welfare will also maximize consumers’ surplus. However, when
the cost saving due to transferred technology is small, the conflict is
prominent. Thus, as far as the policy choice is concerned, the
government should make sure that the transferred technology is
sufficiently cost saving for the local firm.

Note that ours is a theoretical paper, but it contains a number of
testable hypothesis. For instance, we establish a relation between the
level of tariff and the type of licensing contract. Is there any statistical
evidence to prove that low (high) tariffs are closely related to the

3 Also see the survey on international technology licensing by Wilson (1977) and Saggi
(2002). Vishwasrao (2007) has analysed the licensing agreements signed between Indian
and foreign firms.

4 See also Wang (2002), Mukherjee and Balasubramanian (2001), and Fauli-Oller and
Sandonis (2002) in this context.

5 For a detailed discussion on the determinants of patent prices in a licensing contract,
see Sakakibara (2010).

6 To say a few words about the local government's objective of consumers’ welfare
maximization, note that simple welfare maximization does not mean that consumers will
benefit. In particular, in the absence of an effective and meaningful income transfer
mechanism, consumers can be the worst suffers. The government in power generally
cares the interest of the consumers who, after all, form the largest electorate group. So
taking a policy that hurts the consumers, particularly in an election period, is unlikely to
be pursued.
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