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Chapter 1

Introduction

isa i process of imp: and dation of the exist-

ing technological knowledge and their This can be done in more than one way.

Countries can acquire superior knowledge through a risky process of self-financed indigenous
innovation. This may, however, been proved to be an expensive and time consuming process.!
Direct and indirect import of technologies are other ways of getting advanced knowledge. Tech-
nological change that has been taking place in most of the developing countries is partly the
result of import of technologies from the industrially advanced economies. Multinational com-
panies (MNCs) may potentially act as agents in transferring knowledge from the developed to
developing countries. Generally they transfer their superior technologies through ‘licensing’ con-
tracts, through ‘joint venture’s (JVs) with firms of developing countries or through fully owned

foreign subsidiaries.

There is a vast literature dealing with foreign direct investment and multinationals (see,
hier, 1986, Rugman, 1986, Horstmann and Markusen, 1987a, 1987b, Caves, 1996, etc.). While
+hese works are mainly concerned with the problems of informational asymmetry and/or the ex-
sszence of some firm-specific assets, some hers have ined the i ives for foreign di-
rect investment when there are transaction costs associated with arm’s length arrangements such
ensing. Rugman (1981, 1986) provides specific discussions on this issue while Williamson
13%1) gives a more general view. One can find a nice survey on this topic in Markusen (1995).
Though thm works focus on arm’s length arrangements such as licensing and on the fully owned
foregn the analytical li on foreign i surprisingly, pays relatively
Ss2ie attention to another important organizational form of foreign investment, known as inter-
sasional JV. International JV is a frequently observed form of foreign investment visible in the
@=veloping countries (see, Hladik, 1985, Beamish, 1988, Korbin, 1988, etc.). Often, due to local
seiatory laws, the MNCs cannot operate fully owned subsidiaries but have to form a JV with
dsemestic firms. Equity participation by both foreign and domestic firms in investment projects
s evident in empirical studies (eg., see Tomlinson, 1970 and Killing, 1983). These studies have

Dt S
r—ial (1981) has dealt with the problems and prospects of technology transfer to developing countries.
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focused on wide range of issues, viz., reasons for forming JVs, attitude towards JV control,
3V 25 means of technology transfer, effects of differnces in parental size, reasons for sclocting
specific associates, nature of business involved, etc. Analytical oni Vs
based on rigorous economic modeling is small but growing. Interesting applications of game
theoretic models and principal-agent framework are being made to clarify and analyze certain
stylized facts. Hence, we feel the need to have a fresh theoretical look at the issues related to
international JVs.

Unlike the literature on international JVs, there already exists a vast literature on technology

licensing. Under the technology licensing, ically superior firm sells its technology to the
technologically backward firm and charges an ate price for the d technol
The are mainly d with the feasibility of transfer, quality of
the licensed technology, optimal patent licensing contract, jon effects of technol
transfer, impact of the possibility of licensing on i jon, etc. (see, Gallini,

1984, Katz and Shapiro, 1985, Gallini and Winter, 1985, Rockett, 1990, Gallini and Wright,
1990, Marjit, 1990b, Kabiraj, 1993, 1994, Kabiraj and Marjit, 1992a, 1992b, 1993, Singh, 1992,
Eswaran, 1993, Lin, 1996, etc.). Some of these studies focus on situations where the licenser and
the licensee do not compete in the same market and others incorporate licensing in a market
characterized by competition between the licenser and licensee. While this literature has focused
on strategic aspects underlyi logy licensing it has mostly concentrated on
duopoly situation. However, the importance of number of firms in an industry may be also
important to shape the strategic interaction of the players (see Salant et al., 1983, Perry and
Porter, 1985, Kamien and Zang, 1990, etc.). Further, sometimes an action taken before the
choice of output or price may give a firm strategic advantage in the product market against
its competitor(s) (see Spence, 1977, Dixit, 1980, Fershtman and Judd, 1987, Basu, 1993, 1995,
Basu and Singh, 1985, 1990, etc.). These factors have important implications for the payoffs
of the competing firms. Their other activities, eg., the decision on technology licensing, too
may be affected with the presence of these factors. But, to the best of our knowledge, no one
has attempted to look at the effect of pre-commitment and the number of competitors in the
product. market while considering technology licensing in a market with strategic behavior. In
our analysis we highlight the importance of these factors in the context of technology licensing
and evaluate their implications. Though these problems may not have any special significance
for the i jes, the basic ion of logy is more likely to be
valid for ing firms of d and ing nations. Further, the particular licensing
arrangements considered here may be more relevant in case of licensing to afirm of a developing

country.

Rest of this chapter will be divided in two parts. First, we shall provide a brief literature
review on international JV and technology licensing. In the second part, we shall provide an
outline of the remaining chapters of this dissertation.



1.1 Literature Review

1.1.1 International Joint Venture’

Recently the importance of i 1 JVs has i d ically. Hladik (1985) demon-
strated that among U.S.-based multinationals, the percentage of JVs - as opposed to fully owned
subsidiaries - increased from 48% in 1951-55 to 75% in 1973. While Beamish (1988) observed
that international JVs grew by 59% between 1981 and 1983, Korbin (1988) showed that in some
Jess developed countries, nearly 80% of total foreign capital enter through JVs. Since its eco-
nomic reforms in July 1091, India too has experienced a sharp increase in financial collaboration

botween Indian and foreign firms (see, Gupta and Chawla, 1995).

Recently, researchers from different fields are taking more and more interest in analyzing
the issues on i jonal JVs. jonal JVs in i jes inevitably lead to the
discussions of technology transfer, patent protection, trade policies in the transition economies,
<+ade related investment measures, etc. Often the uncertainty in the government policy making
may be the driving force behind forming a JV between foreign and domestic firms. When the
government of a country cannot commit to a particular policy, which is a predominant character
phase of liberalization), a suitably made

ofa ing economy (parti ly in the
JV between foreign and domestic firms may reduce the risk of policy uncertainty. On the other
hand, the government policy itself, can be affected by formation of JVs. Papers by Marjit
(1990a), Abdalla (1992), Broll and Marjit (1995), Das (1995, 1996) and Al-Saadon and Das
(1996) fall in this area. These papers except Al-Saadon and Das (1996) focus on the JVs
<hat result from the threat of expropriation and tax uncertainty. The work by Al-Saadon and
Das (1996) show how the government policy uncertainty and transfer pricing of inputs by the
ultinational irm influence equity distribution in a JV and the welfare of a domestic country.
Marjit (19902) and Abdalla (1992) focus on the issue of expropriation threat faced by a
Soreign firm while investing in other countries. Employing an infinite period game, Marjit
19903) shows that a host government by forming a JV with a foreign firm can attract foreign
wise foreign investment will not come due to the threat of expropriation. A
to the local
where I°,T* and 6, are

iavestment, other
ssitably made public-private JV reduces the gain from
280 indusss the foreign firm to invest. More specifically, if I >

+he optimal ivestment of the project; lump sum tax payment and discount factor respectively,

<hen expropriation is profitable which in turn will deter i
discounted tax payment. But a suitably made public-private
above condition

nvestment. Here I° shows the gain from

expropriation which is greater than
JV with 0 as the investment and profit share of the foreign firm can change the
w el < 51155; this JV makes jation less profitable than di d tax receipts and
emcourages foreign firm to invest in the JV.

del with complementary inputs provided by both firms,

Ia 2 mo Abdalla (1992) shows that

T section is heavily based on Marjit, Mukherjee and Kbiraj (1997b).



threat of expropriation reduces the optimal input choice of the firm facing the threat. This in
turn affects the optimal input choice of the other party. Further, this threat of expropriation
increases lump sum payments to be made to the domestic firm (Who does not face that threat)
by the foreign firm (who faces that expropriation threat).

Works by Broll and Marjit (1995) and Das (1995, 1996) show the importance of JV to
eliminate the problem of tax policy uncertainty. The first paper shows that with or without
uncertainty in the government’s tax policy, a public-private JV is Pareto dominant to a 100%
owned foreign subsidiary. An interesting feature of the analysis is that investment share and
profit share are different. A lower share of profits of the government than its investment helps to
reduce the burden of the distortive taxes. In particular, consider 6, = 5, where 61,6, and t,
are foreign irm’s profit share, foreign firm’s investment share and tax rate (actual or expected).
Then the JV generates a zero tax raté equivalent investment which is greater than the level of
investment under 100% foreign subsidiary. While this JV makes foreign firm indifferent, between
JV and no JV, it increases government's payoff.

Das (1995) considers a situation where the project needs two inputs - one of them is specific
<o foreign firm (which cannot be contracted at arm’s length) but the other input can be produced
by the local firm more efficiently than the foreign firm. This paper considers a JV between two
private firms with equal investment and profit sharing. With policy hazard (ie., where the host
sovernment sets its (sales) tax rate after the entry decision of the foreign firm) the paper shows
hat JV reduces the tax rate charged by the government, which in turn generates more profit
‘or the project. Hence, in the presence of policy moral hazard, JV is the pre(erfecf option.
» related work, Das (1996) has analyzed the importance of JV when the foreign firm has also
Iicensing option along with JV and fully owned subsidiary. The paper assumes that the foreign
rse compared to the local firm. Greater risk averseness of the local firm
bargaining power of the local firm and no
Das (1996) shows that without any policy

&rm is less risk aves
draws compensation to the local firm. Assuming zero
moral hazard problem on the part of the foreign firm,
3azard licensing is always dominated by JV and also JV dominates the fully owned subsidiary
& the risk associated with the project is not jently high. For iently high risk jion,
she local firm needs high risk premium. This reduces the surplus for the foreign firm. But for
<he Jower degree of risk faced by the firm, the advantage of getting an input from the local firm

1 ighs the tion required by the local firm and makes the JV better
apeion than the fully owned subsidiary. But in case of policy hazard, licensing will dominate JV
& the riskiness is too low. When riskiness is too low, the local firm needs little risk premium but

icy hazard. This policy advantage effect malies licensing better option

more

2 will help to reduse pol

a the above mentioned papers dY formation comes as strategic response to_the policy
amcercainty. Singh and Bardhan (1991), Qiu and Tao (1995) and Al-Ssadon and Das (1996)
- m.me action of the parents in a JV affects or is affected by the government policy.




Singh and Bardhan (1991) paper has studied the effects of multinational rivalry on host country
policies under the situations when the local-foreign JV produces an intermediate goods or when
it produces a final goods. In case of JV in intermediate goods, the foreign partner of the JV
uses the intermediate goods to produce its final output and in the final goods market the foreign
partner of the JV competes with another forelgn firm with differentiated products. In this

situation, the host prefers ‘compl jon’ (i.e., 100% local ownership)

when JV sets price of the i diate goods as an subsidiary’ or local firm sets

this price; but if the price of the intermediate goods are set by the foreign parent, the JV profit

will be zero as the foreign firm sets marginal cost price for the intermediate goods. So, it does
not matter what the foreign firm’s share is. If the JV acts as an ‘autonomous subsidiary’ then
the controlling firm will be interested with the JV's profit only rather than foreign firm’s global
profit. This induces the host government to set highest possible share of the JV for the local
firm when JV acts as an ‘autonomous subsidiary’. But if foreign partner sets the price for
intermediate goods the foreign partner will be interested to maximize its global profit which in
turn implies that it will set marginal cost price for the intermediate goods where this marginal
cost of production (price of labor in the paper) set by the domestic government will be less
as competition between foreign firms in the final goods increases. This implies that when JV
&rm is controlled by the foreign firm, the local government will set wage rate less under price
competition than under quantity ition. With price ition, if the costs of foreign
JV) partner go up, both the firms in the final goods market increase price. On the other hand,
xith quantity competition, if the costs of the foreign (JV) partner increase, its output in the
2nal goods market is reduced and the output of its competitor is increased. It turns out that
smaller in

for quantity ition than

-his indirect negative effect is
price competition. This induces the host government to choose a lower wage rate in case

< price competition between the two foreign firms in the final goods market than in quantity
-ompetition. In contrast to JV in intermediate goods, they have showed that if the JV produces
“nal goods and the foreign partner competes (in prices) with another foreign firm in supplying
input in the JV, the host government may not prefer ‘complete indegenization’ when JV is

-oncerned with its profit only, but the government will prefer (almost) ‘complete indegenization’
e JV maximizes global profit of the foreign firm. Thus they focus on the importance of the
mltinational rivalry as well as on the nature of production (intermediate or final goods) of JV

e= the host government’s policy.

Qiu and Tao (1995) show the effect of international JV in the R&D stage on the govern-
ment’s subsidy/tax policy. They employ a duopoly model with two-firms of different countries
csempeting in the final goods market, and show how the cooperation in the R&D stage which
seecedes the output stage of these firms affects government’s policy of each country. They show
s even with no spillover of R&D outcome the optimal R&D subsidy rate and the equilibrium
RED investment are higher under ive R&D than ive R&D but welfare is




higher under ive R&D than ive R&D. Under cooperative R&D, strategic
benefit from subsidization weakens, but at the same time cooperative R&D makes the incen-

tives of the government and firm di since the is d with its country’s
welfare, whereas firms care their competitor’s profit also. This type of cooperation increases the
incentive of the firms to allocate their R&D investments in favor of more cost efficient firm. This
induces the government to raise its subsidy. In equilibrium, the second motive, called ‘asym-
metric motive’, dominates the first one, called strateglc motive’. So, the equilibrium subsidy
rate and R&D i increase. This i ization reduces welfare. Further, con-
sumers of the host country are not benefited as Lhe firms, by assumption, compete in the third

market. However, cooperation at the government level may change the optimal government
policy from subsidization to taxation or laissez faire. When governments’ of the two countries
Coopernte fully, the ‘asymmetric motive’ is to tax R&D. This dominates the ‘strategic motive’
of i But for full ion in both levels both these motives disappear and ]a)ssez

faire comes as an optimal policy.

Al-Saadon and Das (1996) address the issue of equity distribution between the firms in a JV
when there is a commitment problem on the government’s part (for setting production or excise
tax) or on the foreign firm’s part (for setting transfer pricing). The main point of this paper is
that the participating firms and the government of the host country would prefer no-commitment
strategy to commitment strategy with respect to transfer pricing and tax policy respectively.
No-commitment helps to attract more profit to the concerned partner and increases its utility.

Sometimes JVs are formed to eliminate the informational problem. Chan and Hoy (1991) and
Choi and Maldoom (1992) fall in this group. The papers show the importance of buyback con-
tracts when each firm provides complementary inputs whose quality levels are non-contractible.
Chan and Hoy (1991) show that a buyback contract in conjunction with minimum standard
requirements which can be verified at the beginning of production period reduces the moral
hazard problem. Choi and Maldoom (1991) address the question of why buybacks occur at all.
They have ined the domi of buyback over ‘market allocated’ contract. The

market allocated’ contract imposes more constraint on the problem as under this contract any
shirking in quality levels will be adjusted through output allocation after the production takes
slace. But in case of the buyback contract the output allocation is fixed ex ante. Any shirking

from the optimal quality level is more costly which in turn reduces the problem of shirking and
makes the buyback a more useful arrangement.

In their paper, Marjit, Broll and Mallick (1995) show that a JV between a foreign firm and
+he domestic goveriment can improve the situation when the foreign firm becomes skeptical
about the project’s return. Recently, Marjit and Broll (1997) have argued that when forward
exchange markets are not well developed, JV may be preferred by the foreign investor to mitigate
risks due to fluctuations in the exchange rate. This is important when the foreign investors serve

+he local market. In the absence of proper risk-sharing institutions, foreign firms may use JV



as the second best alternative.

One important issue in the literature of JV is transfer pricing. Using a Nash bargaining
approach Svejnar and Smith (1984) have addressed the issue of transfer pricing and distribution
of JV profit between the parents in detail. They also examine the passive and active role of
the domestic government. If the government acts as a passive agent, the parents can minimize
the burden of taxes on foreign firm’s share of profit by making the foreign firm’s declared share
zero, or, more likely, by adjusting the transfer prices so that the declared profit is zero. But
the parents use the actual cost of inputs, rather than transfer prices, in their criterion for factor
allocation. However, the introduction of a tax on the input supplied by the foreign parent affects
the input allocation in the JV. In contrast, when government acts as an active agent, parents
allocate resources in such a way that even for input(s) on which the government collects the tax,
the value of marginal product is equated to the actual cost of input. Here the JV maximizes the
(weighted) product of the utilities of all three parents. So the JV takes care of the interest of
an income-maximizing government and acts in such a way that it generates the largest possible
total profit. However, each agent gets its profit share according to their bargaining power rather
than the specified equity share. As long as the agent’s objective function includes share of profit,
JV’s criterion for resource allocation will be i dent of the ining power of the agents.
But as an active agent if the government cares only for resource allocation of the JV and gives no

weightage on its share of profit, the government’s bargaining power will affect JV's criterion for
esource allocation. Falvey and Fried (1986) examine the interaction between national ownership

hi is shown as

requirements and transfer pricing. Indigenization or national
4 policy to combat transfer pricing. When indigenization implies ial control by d
owners, this indigenization will change the input combination in favor of indigenous inputs and
‘ncrease the government’s revenue and domestic partner’s profit. Later Gangopadhyay and Gang
1993) have extended the literature on transfer pricing. Using a principle-agent framework they
wave shown that transfer price will be less under foreign control than under domestic control
of the JV. If the domestic firm controls the JV, the input choice will be distorted as it takes
cransfer price as cost pet Uit of input. When the foreign firm has control over the JV firm,
<uch distortion disappears because input choice will be based on the actual cost of input. This
acreases consumer surplus while providing the domestic firm its reservation payoff which is the
narket, arrangement” profit of the domestic firm. Thus, higher output and lower transfer price
_ader foreign firm control makes the domestic government interested in choosing a policy with

ti

soreign controlled JV.

Tang and Yu (1990) paper addresses to the question of optimal mode of entry in a foreign
market. It considers five possible entry strategies, viz., foreign direct investment (FDI), exclusive
Scensing (EL), multiple licensing (ML), JV and joint venture and licensing (JVL). Using a linear
sstput royalty (which may be thought of as a transfer price on output) they have showed that

1



from the foreign firm’s point of view the ranking is as follows:
Mppr =Mz > pve > gy > HeL.

In case of ML, the foreign firm chooses the number of local firms and unit royalty rate in such a

way that with Cournot ition, industry output to ly output. Since JVL
consists of both income from equity share and royalty payment, it helps to reduce the incentive
for distortionary unit royalty rate which in turn generates more surplus than JV and EL. With
a possibility of two-part tariff under licensing, EL and JVL generate same profit that of FDI and
ML. In this situation it is optimal for the firm to charge a zero royalty rate and positive fixed
fee under two-part tariff. However, the interest of the firm and that of the domestic government
may not match. With linear output royalty under licensing they have shown that social welfare
(sum of consumer surplus and domestic firm’s profit) ranking is given by

Wiv > Wepr = War > Wave > WeL.

Profits from various entry strategies may be equal without other costs like entry cost, governance
cost, the possibility of imitation by the local firm, etc. However, presence of these factors may
create difference in profits between different entry strategies. .

In a model with firm specific Purkayastha (1993) has ined the host country
<ariff policy. With a constant elasticity demand function the paper shows that an increase in
foreign ownership increases total profit of the JV. This result stems from the fact that higher
“oreign ownership leads to lower transfer price and this increases profit of the JV firm. Thus the
ower transfer price with higher foreign ownership has a similar flavor to that of Gangopadhyay
4 Gang (1993). However, unlike Gangopadhyay and Gang (1993), Purkayastha (1993) has
ot addressed the issue of control. The paper assumes that the local firm takes decision on the

Ltput level of the JV whereas the foreign firm in the first stage decides the JV ownership and
-ransfer price of its input. Further, it shows that an increase in unit tax differential between
ports of final goods and intermediate goods increases multinational’s ownership in the JV. So,
result reflects the idea similar to that of tariff jumping as a reason for foreign investment.
Marjit and Beladi (1996) take a fresh look at the issue of tariff jumping as a reason for
“reign investment. In a world with two firms competing in quantities they have argued that
 tariff does not necessarily induce a firm to open a fully owned subsidiary when setting up

new subsidiary involves sunk investments. Foreign investment in the form of JV will take

e between competing firms. However, as JV also needs to incur a sunk investment, for a

+ high tariff rate, a non-cooperative situation (where foreign firm exports its goods to the

ic country and competes with the local firm) domi v For
nk i ive situation domi for low tariff also. If the firms have

metric cost then the range of tariffs that implement JV, expands relative to symmetric cost
-2ation. To show the results, this paper considers that if the firms make JV then neither of the

12



partners would compete with the JV firm through their independent production. In absence of
this assumption the likelihood of JV will, however, be reduced. Hence the JV makes the market
less competitive and this may lead to difference in incentives for JV between firms and domestic
government (like Tang and Yu, 1990). Marjit and Beladi (1996) exploit a result available in the
literature on technology transfer from Marjit (1990b).

There is not much work in the literature on thé formation of JVs for the production of in-
termediate goods (input). The earlier literature mostly considers formation of output JV where
inputs are supplied by either of firms at an appropriate price. This we have already discussed in
the context of transfer pricing. However, with the possibility of input JV, given that the parents
compete independently in the downstream product market3, some conventional results might
undergo a drastic change. Recently, Kabmlj and Chaudhuri (1996) have constructed a model of
input JV between two firms with in input jon. The paper con-
siders a situation where downstream firms form an input JV for upstream input production, but
the input JV is allowed to work independently without any direct influence by the parents. The
input JV decides its pricing and input supply decision on the basis of the profit maximization
principles for the JV firm. Given that the control issue is difficult to settle, it is often sug-
gested that the venture firm should be controlled and operated by an independent professional
management (see Tomlinson, 1970 and Killing, 1983, for study showing the attitudes towards
control of a JV firm). Under this situation a profitable input JV to occur requires restrictions
on the equity shareholding of the parents, fixed costs and on the degree of asymmetry in input
d and pricing

production technologies. Since input JV acts i regarding its
decision, industry output, input and output prices become independent of the individual firm’s
equity share in the venture. Hence there is no incentive for claiming a larger equity share. The
market determined payoff (from two sources - JV profit share and product market profit) of
wach firm becomes inversely related to its equity share. While larger equity share means larger
orofit share of the venture firm, the firm suffers a net loss in the product market. The paper
410 shows that such JV contract must be associated with a fixed fee (which can be thought of
25 a lump sum transfer price) contract. So the technologically superior firm can settle at any

wquity share within the restrictions on equity holding, and then can extract profits according to
is bargaining power by means of fixed fee.

On input JV there is another interesting paper provided by Spencer and Raubitcschek (1996).
shows that in an oligopolistic set up with both domestic and foreign firms competing in the

oduct market, when imports of inputs are available at price at lower than the domestic cost
¢ input production, a formation of an input JV by the domestic firms which produce inputs
“omestically at a higher cost may be sometimes profitable to them. This happens because the
tuent firms commit to purchase inputs, at least a portion, from the JV at a higher price

“When parents control the (input) JV firm fully, either it falls in the area of vertical integration or there is no

—ch point of input JV because it is reduced to output JV.



(given that the remaining portion is imported). This reduces aggregate (derived) demand for
imported inputs. Under some elasticity conditions the resulting fall in imported input price may
lead to higher profits to the domestic competitors.

1.1.2 Technology Licensing

Now we look at the literature on technology licensing which is another topic addressed in this

dissertation. The issues of technology licensing has been i i d by the
working on industrial ization and international ics. One can find a nice survey of
this literature in Kabiraj (1993) and Markusen (1995).% In this subsection, however, we shall
devote our attention only to those works relevant for this dissertation.®

Rockett (1990), Kabiraj and Marjit (1992a, 1993) have addressed the issue of quality of the
transferred technology. Rockett (1990) has shown the importance of imitation cost in designing
patent licensing contract as well as on the quality of the licensed technology. It has considered

licensing under different degrees of imitation (or, patent ion). D ding on the degree
of patent protection and cost of imitation, it might be profitable for the licensee to license an

inferior quality technology as it reduced the incentive for imitation to the licensee. Further, it
has been shown that for any particular technology to be licensed, fixed fee and per unit output
rovalty rate are sensitive to the cost of imitation. Kabiraj and Marjit (1992a, 1993) discuss the
sroblem of technology transfer from a foreign MNC to a domestic firm when the domestic market
has been protected from foreign competition but the licenser faces the threat of competition from
+he licensee in its other market. This induces the MNC to internalize the entry threat by the
“omestic licensee and this in turn may result in the transfer of an inferior technology. Further,
Kabiraj and Marjit (1992a, 1993) reveal the importance of the nature of competition on such
quality choice. Kabiraj (1990) has also addressed the possi
<cchnology. It focuses on the role of adoption cost needed for the licensed technology and the size

¢ the final goods market. In a paper Kabiraj and Marjit (1992b) have explained the possibility

¢ welfare loss due to technology transfer. They have considered technology licensing to one firm

ty of transfer of inferior quality

a duopoly market. However, after technology transfer, it may be a monopoly of the licensee.
other reason like fixed cost of production is mainly responsible for this change in market
ucture rather than the cost efficiency of the licensee, this type of technology licensing may
- welfare reducing. In infinitely repeated duopoly game, Eswaran (1993) and Lin (1996) have
21 addressed the role of licensing and licensing, respectively, to facilitate the collusive
-<come. Therefore, these papers also focus on the welfare reducing role of technology licensing.

In their paper Gallini and Winter (1985) and Katz arid Shapiro (1985) deal with technology
nsing in a duopoly game of R&D rivalry. While in Gallini and Winter (1985) licensing always

One can find discussions on technology transfer in Reinganum (1989), Kamien (1992) and Pack and Saggi (1997).
While some of the works mentioned in this subsection have relevance to the international context, others do not
= <pecial significance to international economics. However, due to the important findings and/or the similar type

scensing contract used in this dissertation, we pay attention to those contributions also.
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occurs in equilibrium, Katz and Shapiro (1985) have shown that under fixed-fee licensing of
the innovation, licensing may not occur in equilibrium at all. In a different context, Marjit
(1990b) too has shown that licensing may not occur in equilibrium when the licenser and licensee
compete in the same market like Cournot duopolists with homogeneous goods; in particular,
licensing will occur iff the firms are close enough in terms of their initial technologies. In a paper
Gallini (1984) has shown the incentive of a firm to license its technology in order to forestall
innovation by the licensee. Thus, sharing the market through technology licensing makes further
innovation less attractive to the licensee.

The above mentioned papers, except Kabiraj (1990) and Kabiraj and Marjit (1992b), assume
that the licenser and licensee compete in the same market. Gallini and Wright (1990) and Singh
(1992) have addressed the issue of technology licensing when the licenser and licensee do not
compete in the same market. Gallini and Wright (1990) examine the case where the quality
of the technology is private information to the licenser and the licenser faces imitation threat
from the licensee. The paper considers licensing for both the cases of drastic and non-drastic
innovations. It explains reasons for having fixed fee and linear or non-linear royalty provision
in the patent licensing contract. Further, this paper has focused on both exclusive and multiple
licensing. Singh (1992) also has considered the problem of technology licensing both under
complete and asymmetric information. It studies how the regulatory laws on the provision of
royalty or fixed fee affect the patent licensing contract.

1.2 Outline of the Dissertation

This dissertation will consist of seven more chapters. On chapters 2, 3, 4 and 5 we identify some

ly advanced foreign firms

additional grounds for forming i ional JVs between
and technologically backward domestic firms. Chapters 6 and 7 devote attention to some aspects
of technology licensing when the licenser and licensee compete in the same market. Chapter 8
will provide some future research agenda after summarizing the results of this dissertation.
Chapter 2. Empirical findings show rising trend of international JVs (see, Hladik, 1983,
Korbin, 1988, Beamish, 1988, etc.). This chapter shows that difference in perception about
the project’s return and/or difference in opportunity cost of investment makes the JV a better

aption than technology licensing. This work also the possibility of of

eomplete buy out over JV.

Chapter 3. In this chapter we show that if there is an asymmetric information problem
mepled with the threat of imitation by the licensee, then a JV agreement may help a foreign
$rm to extract more surplus generated from its technology. Further, this JV formation helps to
s-ract relatively better quality technology than ‘technology licensing’ deal. This again supports
1z empirical finding which shows that in an economy with relatively weak patent protection,
reeign firms prefer JV than licensing and better technology comes under JV than licensing (see
Massfeld, 1994 and Saqib, 1995).



Chapter 4. We find in the empirical study that often domestic firms are more concerned
about the future technological upgradation as a reason for forming a JV with a foreign firm (see
Saqib, 1995). In a two period game we provide a theoretical justification of the above finding. We
show that in an economy with weak patent protection, government policy uncertainty coupled
with the threat of entry may be the reason for this type of behavior.

Chapter 5. Here we consider a model of foreign investmient and show that the government
policy uncertainty may be a reason for technology licensing or formation of JV by a foreign
firm even if it is allowed to operate a fully owned'subsidiary. Thus, it focuses on the role of
government policy uncertainty on the entry decision of a forexgn firm. We examine whether

domestic welfare is greater under itted or policy and focus on
the importance of bargaining power and technology choice.
Chapter 6. This chapter contributes to the li on logy licensing and

the problem of technology licensing in a market with Cournot duopolists. In a model of pre-
commitment by the firm(s), we examine the profitability of technology licensing and focus on
the nature of the i - @) i by capacity i jon and (ii)
by incentive delegation. We consider the possibility of commitment by one firm as well as by
both the firms. This work shows that who commits and also the form of commitment have an
important implication on the ility of licensing.
Chapter 7. In this chapter we on a bilateral
oligopoly market where the firms compete in Cournot fashion. We have compared the result
with the bilateral horizontal merger. This work focuses on the role of the number of firms in the
industry and degree of cost 'y on the ility of licensing and h 1
between a technologically advanced and a technologically backward firms.
Chapter 8. This chapter summarizes the findings of this dissertation and suggests a possible

hnology licensing deal in an

merger

future research agenda.



Chapter 2

Joint Venture for Difference in

Perception!

2.1 Introduction

The purpose of this chapter is to show theoretically how foreign equity participation facilitates
technology collaboration between a foreign firm and a local firm. The term "technology collabo-
ration" is used to imply an arrangement where the MNC supplies its technology without getting
involved in i Pure ) llaboration (defined later) and ex post pure technol-

ogy collaboration (defined later) explain technology supply under a fixed fee contract. Under
equity participati hnol llaboration (defined later) the MNC supplies its technology
without any fee and gets a share of the project’s profit according to its share in investment.
"Technology collaboration" as a term has been used extensively in the discussions on the
Indian economy. The theoretical construct to be developed is based on the current Indian

experience. India, like many other less developed countries, followed protectionary policies with

strict regulations on foreign equity participation in domestic i In early eighties
doors were opened to the rest of the world for seeking new technologies through technology
collaborations. The number of such collaborations grew since then. But foreign equity control
continued to be under strict watch and most of the collat ions were pure technology sharing
arr with the entire i cost borne by the local partners. A detailed description

of the contemporary Indian scenario can be found in EPW (1985), Bagchi (1987), Marjit and
Singh (1995) and Gupta and Chawla (1995).
Since 1991 the situation has changed a3 India has liberalized forelgn investment laws and

regulations. Right after these changes joint-ventures are i ized by foreign
Srms’ participation with equity stake. There are many studies which show the rising trend of
international JVs in the world economy (see, Hladik, 1085, Beamish, 1988, Korbin, 1988, etc.).

“This chapter is based on Marjit and Mukherjee (1998).



We build up our analytical model based on the following scenario. Consider a local firm
which to buy a new blue print, plant or machineries, etc., from a MNC.

Since the technology is new, the local firm may be apprehensive about the actual outcome of
the technology transferred. In a way the MNC, the hitherto user of the technology, may not
convince the new purchaser about all the nice things the technology would yield and the local
firm may worry about local conditions which may influence the return from the new technology.?

We consider following four arrangements.

1. Pure technology collaboration (PTC) - Under this arrangement MNC transfers its tech-
ology to the local firm at a negouated price to be paid ex ante technology transfer.

2. Equity participati jon (EPTC) - Under this arrangement both

sarties share the project’s profit according to their share in investment, and the MNC supplies
technology without any charge.
3. Ex post pure technology collaboration (EPPTC) - Under this arrangement. the MNC
<upplies its technology to the local firm and makes an enforceable contract that specifies a
negotiated price to be paid ex post the realization of the profit.

1. Complete buy out (CBO) - This arrangement considers a situation where the MNC cannot

et the license of this project from the domestic government but can buy it from the local firm.
From this four possibilities we determine the dominant contract. In other words, we find that
angement which is preferred at least by one party while the other getting at least its Nash-
sargained profit share of the project’s profit generated by the foreign technology. Alternatively,
e can think of a situation where the MNC gives an offer to the local firm while the MNC has
 choose one offer from the four possibilities - PTC, EPTC, EPPTC and CBO. However, while
ziving the offer, the MNC has to ensure that the local partner gets at least Nash-bargained

eofit share of the project’s profit.

In this work we have assumed away the possibility of setting up a subsidiary by the MNC.
nce, at this stage, it is worthwhile to spend some time on the contractual arrangements
,ecified above. One can think this as an analysis of the second stage of a two-stage game. The
stage involves the decision of the domestic government regarding whether to give permission
- setting up the project. We can then show that the local firm will win the the license.
O-herwise, local firm’s profit will be zero and it will imply less welfare to the domestic country.
ase the local firm gets the license for this project, it will give the local firm some bargaining
cer, which will help it to retain some surplus.® Assume that the local firm and domestic

s-vernment have the same perception about the outcome of the project.t

Another problem may emerge when there are technologies of varying qualities which are private information to
5= MNC but not to the local firm and a signaling equilibrium might be used to eliminate the adverse selection
se-tlem. Next chapter will discuss this issue. .

> Another possibility may be to think of sufficiently higher costs (may not be physical) of getting the license by

e MNC relative to local firm that makes it unattractive to the MNC.
One can think of an alternative interpretation of the scenario. Suppose that 100% foreign ownership is not
fmed in the domestic country but the domestic government allows either JV or technology collaboration. This
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If the local firm is not allowed to raise capital from a cheaper source in the international
capital market due to government regulation, which has been very much the case in India, just
financial participation by a foreign firm without any technology involvement may be the optimal
choice for the venture partners. This will be the case when firms face different opportunity costs
of raising funds.

This chapter is divided into three sections. The second section describes the analytical model

and derives the main results. The last section provides a conclusion.

2.2 Model and Results

Let us begin by assuming that a local firm is trying to buy a new technology from a MNC. Also
assume that the investment requirement of the project is one unit. The MNC suggests that
he new technology would yield II as the net payoff (net of investment costs) to the local firm
which is skeptical about the true outcome and believes that the payoff would be some II < IT.
The perception about the outcome of the project differs due to some country specific factors.

e assume that the perception about the profit levels, i.e., IT and 11, are independent of the
swnership status of the parties engaged in the contract. The local firm’s opportunity cost of
-aising one unit of investible fund is r and the reservation price of such a technology to the
MNC is II* < IL. It is assumed that I1*, IT and 7 all are common knowledge. Patent protection
implies that only the MNC has the right to sell its technology. The price of the technology is

Zetermined by Nash bargaining, from
max(1l - 7 = v)(v —II') (2.1)
where v is the price of the technology and (1) yields & as the equilibrium price,

o (—r+I)

3 (2:2)

The following Proposition is immediate.
Proposition 2.2.1 A PTC contract is feasible provided I1 —r > TI".

Proof: Note that the net payoff to the local firm and the MNC under a PTC are respectively,

C(or+I) _ (M-r—I)

m—r 0] 0]

@=7+0) L (=r -1

2 2
y <
= = fact, a feature of many developing countries. In this structure, one can think CBO as an arrangement where
e local firm acts as a local agent of the MNC and the MNC becomes the residual claimant over the specified
wmcunt payable to the local firm. Hence, of course, the MNC’s share cannot exceed that stipulated by the domestic

eeerament. In our stylized framework we, however, follow the interpretation as given in the text.

19



Therefore, PTC is feasible iff IT — r > IT*.

Assume that PTC is feasible. However, note that if the MNC could somehow convince the
Jocal firm about IT > II, both of them would have earned more. This precisely can be achieved
through equity participation by the MNC.

Under EPTC the MNC makes an alternative offer to the local firm saying that it would like
0 hold ‘a’ fraction of the one unit investment as equity in the venture and share the resultant
orofits accordingly. An enforceable contract would be written specifying the arrangement and
i it yields greater payoff to at least one while making other indifferent, such an EPTC would
e adopted instead of a PTC.

The participation constraint for the local firm is

(14a)n+m—r2(n-r)—(—n—“*2+—n') © @3
and for the MNC is
all+(1—ay - @@ 45y > T2 e gy (2.4)

Left hand side of (2.3) denotes the net payoff to the local firm which now holds a share
1 — a) of the equities, investing « in the alternative asset. The right hand side represents the
~eturn from PTC. Condition (2.4) now involves investment by the MNC with an opportunity
¢ of r*. Since the MNC values the ex post payoff from the project as II, the left hand side
of (2.4) has a term like ofl. In case the EPTC does not mature, the MNC gets back II* and
earn r* on the investment. If PTC does not mature, it gets back II* only because under PTC
=0 investment by the MNC was called for and it gets r* any way. That is why r* cancels in
he right hand side. Again the right hand side in (2.4) represents net payoff to the MNC under
PTC. Hence (2.3) and (2.4) leads to

(n—_r2+r['_) >o(ll-7) (25
and
afl—r%) > (11—’1;'—“‘) (2.6)

Casual empiricism suggests that with a highly protected capital market 7 > r*. One can assume
it at least in the context of India where real interest rate tends to outsmart the prevailing ones
in the rest of the world. Another point to note about (2.6) is that the foreign firm uses IT as
<he resultant payoff from the project because once it matures, the venture partners would gain
zom the premium (I — IT). An EPTC is adopted if there exists a set of a € [0,1] such that
2.5) and (2.6) are satisfied with strict inequality. It is easy to prove the following:

Proposition 2.2.2 There exists a € [0,1] such that an EPTC is adopted.
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Proof:

Define @er et
maz - ¥
i @n
and (=7 +1)
o™it = 2(;"_ == (28)

& is the maximum that the local firm can afford to give to the MNC and & is the minimum
desired by the MNC. Note that & > a. Therefore, there exists @ € (a,&) such that EPTC
would be adopted.

Figure 1

Figure 1 captures the set of ‘a’s for which an EPTC would dominate PTC.

A corollary of the above result is straightforward. Suppose II =1IT, even then EPTC would
dominate PTC as long as v > r*. Only the range of ‘a’s would shrink as (2.6) would be flatter
sow. However, if (r — 7*) just captures the risk premium then such a motivation behind the
equity participation is absent and the deal is struck only when perceived payoff between the
agents are different. It is intuitive to see why a = 0 cannot be a solution to the problem simply
because EPTC allows the parties to share the risk. A reallocation of investment from the local
&rm to the MNC opens the avenue for gains from trade. While the marginal loss to the local
§irm is ([T — r), the gain becomes (I - r*) and, therefore, trade takes place. However, on the
sarface it is not clear why a = 1 cannot feature as a solution. After all the MNC can reap the
entire profit (l—r*). In that case the local firm earns r which is less than its payoff from PTC.
I= fact, the local firm would not go beyond & at which it is indifferent between PTC and EPTC.

We shall now look into other possible contracts that might improve upon EPTC. We would
see that EPTC, as a contractual arrangement is quite robust to the alterations of institutional
arangements increasing the set of feasible contracts. Consider EPPTC arrangement. Here the
MNC in anticipation of a gain asks the local firm to postpone the payment for technology and
simce the outcome is observable, charges ex post =51 as the price for the technology. Once
e profits are realized, the local firm does not mind paying the fee because it is the Nash
Bargained outcome when the actual payoff is II. As usual we are assuming that this contract is
s enforceable. The question is whether the MNC is going to make such an offer. Note that
s increases the reservation payoff to the MNC as represented in (2.4). To the local firm it
émes not make any difference ex ante. This implies that & does not change but o increases upto

Z5), call this o

Proposition 2.2.3 For a € («/,&), EPTC dominates EPPTC.

Proof:
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Mm—r+

= men
and (l'I )
, —r+
= -
Therefore, .
(r—1r*%) Jisg I

>0 (2.9)

G-e= @) T2
as(I—7) < ({I—7*)and r > 7"

One way of explaining the dominance of EPTC over EPPTC is to note that under EPTC,
the opportunity cost of the project is partially reduced from r to 7* to the extent it is financed
by the foreign firm. Under EPPTC the cost-sharing is absent. But there is a more fundamental
point. We see that even if =7, then also EPTC dominates EPPTC provided II* > 0. In this

case, we get (with  =1* =0)

2(

oo
o= I
a—d=on—of > (2.10)
The reason is as follows. Suppose that the reservation price for its technol is O rather

than II' > 0. In that case under EPPTC, the MNC gets I but ex ante the local firm believes
that it will get J. So under EPTC, the local firm allows the MNC to invest in the pmject,
antil a = }. And this is the amount the MNC also wants, since it gives the MNC I under
EPTC. Now consider a situation where the reservation price for the technology is II" > 0. In
<his situation, under EPPTC, the MNC gets {410 but ex ante the local firm believes that it
=ill get ©5M which is less than J. Therefore, the existence of a positive reservation price
Sor the MNC's technology gives the MNC a bargaining power over the local firm. Due to this
reduced payoff from the EPPTC, the local firm allows the MNC to invest more and due to the
sigher reservation payoff (in gross terms) to the MNC, the MNC also needs to increase its share
= the project under EPTC. However, since the marginal loss to the local firm due to a higher o
< I and the marginal gain to the MNC due to a higher a is I, the local firm allows the MNC
<o invest much more than the amount is needed for the MNC to be indifferent between these
w0 contracts. Thus we get a range of  over which both firms are better off under EPTC and,
<zerefore, EPTC dominates EPPTC.

We now introduce the possibility of CBO. Here we assume that the MNC cannot get t.he
Scense for setting up this project from the domestic government directly. The local firm gets the
scense which is transferable and under CBO, the MNC pays for the license. From the previous
—atracts - PTC, EPTC and EPPTC - we see that EPTC dominates other contracts. We assume
—sat under CBO, the MNC agrees to pay (1 — a)(Il - r), where & € (a/,&), i.e., the MNC
azees to pay the amount that the local firm gets under EPTC. So, the local firm is indifferent
secween EPTC and CBO. We check whether the MNC is better off under CBO. The MNC does
ame sell its technology to the local firm, since it wants to avoid competition from the local firm.
Therefore, the net payoff to the MNC under CBO is given by, (I —r*) — (1 —a)(Il —r) - II".
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F ition 2.2.4 CBO i EPTC for MNC.

Proof: We have for MNC, EPTC - CBO =—(1 — a)[(fl - #*) — (1 - )] < 0, since a < 1.

So for all a € (a/, &), CBO dominates EPTC for MNC. | ]

The intuition is as follows. Under EPTC, the two firms share the actual profit and, therefore,
under this contract the MNC gets, a(fl — r*) which implies the MNC gives the local firm
(1= a)(fl—r*). But under CBO, the MNC gives the local firm (1 — @)(II—7) which is less than
(1 — @)(fl — r*). This is because the payment under CBO is made before the realization of the
profit and, besides that, the difference between r and * gives an advantage to the MNC.

The institutional arrangement of CBO implies that whatever the local firm achieves is at-
tainable by the MNC also. If the technology needs some local inputs which the local firm can
provide more efficiently than the MNG, the payoff under CBO reduces for the MNC. In that -
situation the case for offering EPTC would be stronger. Suppose that if the local firm does not
participate in the venture, 1T drops to I1. Then the following Proposition is immediate.

F ition 2.2.5 EPTC domi CBO for MNC provided profit under CBO, 11, is
less than II' where
I =ofl + (1 — a)(T — 7 +1*), for a € (, &).

Proof: Let the profit under CBO is given by I rather than . So, for EPTC - CBO > 0,
we need

M<afl+(1—-a)(II—r+71%). [ ]

Proposition 2.2.5 shows that the case for the dominance of EPTC over CBO increases as IT
<ends to I1, ceteris paribus. Given, 7 =r*, we see that if the perception of both firms about the
orofit level is same then any decrease in profit from Il means EPTC dominates CBO. Also, given
-he values of 11, TI, r and r*, we see that as a increases the case for EPTC becomes stronger.
~his implies that if under EPTC the MNC has a higher proportion in the total investment then
-2 payoff from both EPTC and CBO increases but the former dominates the latter and as a
—.ult the case for EPTC becomes stronger. From this we can say that the necessary condition
:.- EPTC to dominate CBO for some a € [/, &) requires IT < IT" when II" is evaluated at &.

Proposition 2.2.5 assumes that under CBO, the MNC is managing the production and so it
= lasing the critical input that can be provided by the local firm only. However, one possible
wzernative is to make an with the local firm so that the local firm acts
2 Jocal agent of the MNC and the MNC becomes the residual claimant over the amount. payable
= the local firm. In this situation, with no other problems, this leads to a similar conclusion to
Proposition 2.2.4. But with the possibility of imperfect monitoring by the MNC, opportunism
am the part of the local firm (see next chapter on this issue) or government regulation on the
sswalty payment under ion may act as int on the profit
3% the MNC under CBO with local firm's participation. On the other hand, with the allowed
swweign ownership, EPTC gives the MNC an ownership benefit in the project that may help to
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eliminate or at least reduce the level of opportunism on the part of the local firm and makes
the monitoring more perfect. This may make the choice biased towards EPTC relative to CBO
with the local firm’s participation and may lead to the conclusion similar to Proposition 2.2.5.
Coming back to the issue of investment cost differential as reflected in the difference between
 and r* and its effect on EPTC, one may refer to a recent paper by Harvey (1995). Harvey
(1995) discusses the negauve correlation between r and r* as a-major factor behind the equity
in P tries. This correlation has been esti d to be declini I

r — r* reflects the risk adjusted premium , then ponfoho diversification would explain equ)ty

d. Due to severe

investment across borders provided r and r* are
on capital market in India the entire differential in r and r* may not have reflected only risk
premium. To the extent there were some " pure profits" to be made, EPTC can be designed
suitably. Naturally this avenue would be closed once thé local firms are allowed to raise capital

in the international market.

2.3 Conclusion

This chapter has been an attempt to relate the issue of technology collaboration to the financial
sarticipation of the MNC which provides technology to a joint venture. We have tried to argue
that when the MNC believes that the new technology transferred to a local firm would yield
» higher payoff than what is perceived by the local firm, equity participation by the MNC
Leads to a better contractual form than PTC. Propositions 2.2.3 and 2.2.5 show that this equity
sarticipating technology collzboration is also better than EPPTC and CBO. Only in Proposition
2.4 we see that CBO dominates other arrangements. Therefore, in most of the cases EPTC
« preferred than other contractual arrangements. It is shown that if the MNC perceives higher
eturn from its technology and/or the MNC has lower opportunity cost of investment, an equity
sarticipation may be needed. Our analysis also explains why the equity participation rule must

Bave an interior solution.

24



Chapter 3

Technology Transfer and Joint
Venture under Asymmetric

Information!

3.1 Introduction

In this chapter we have idered both technology transfer as well as JV

znder ic i ion. The technology supplier, the foreign firm, has private informa-
-ion regarding the quality of its technologies. We have shown that the foreign firm will supply
~elatively better technology under JV than under technology licensing

A recent report published by the Indian Council of Research in International Economic
Relations (see, Gupta and Chawla, 1995), shows that Indian business partners generally believe
<hat by offering shares to their foreign counterpart, they possibly invite updated technologies.
Saqib (1995) has conducted detailed inter iews with the local busi about their possible
< ategic alliance with the U.S. firms. Often technology suppliers with valuable technology will
upply their valuable technology to a joint venture in which they won 50% and/or have a
cnificant voice in its management (see, Killing, 1983). A somewhat close empirical support of
hypothesis also comes from Bhandari (1996) who has studied a sample of 3,000 affiliates of
multinationals firms and found that there is a positive relationship between the importance

ible technical k how as d by the (Product Patents/Total Employees),

of
ar (Skilled Employees/Total Employees) and U.S. equity share.? In this chapter we relate the
auality issue to the equity participation by the foreign firm. Mansfield (1994) also discusses
some of the related issues. He has conducted a survey based on U.S. firms and showed how the

transfer

perceived strength or weakness of i 1 property

. S
This chapter is based on Marjit and Mukherjee (1995).
“Ia this chapter we have a stylized framework dealing with process technologies. However, it would be evident
- most of our analysis remains unaltered if one denotes ‘better technology’ as a ‘better or new product’.
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s foreign investment decision. This survey shows that in most cases foreign firms (in
wccentage) prefer to transfer their advanced technologies to joint ventures than to license to

wseefated firms. Similar results can also be found In the survey report conducted by Miller et
= (1996).

Gallini and Wright (1990) and Marin and Schnitzer (1995) have addressed the problem of

in case of a technology transfer. Gallini and Wright (1990) have ana-

=< 30w the patent licensing contract helps the licenser to extract maximum surplus generated

echnology when the licenser has private information about the quality of its technology

rm

==t “echnology transfer facilitates imitation. We have showed that for sufficiently small imita-
swa cost equity joint venture will be better than licensing as by
“xmi and Wright (1990). But a combination of equity sharing and royalty payment is likely
minate the technology licensing agreemem. always. Recently, Marin and Schnitzer (1995)
zw= also addressed the problem of jon in a transfer deal when
2= Scenser has multiple technologies to offer and showed that countertrade agreement may be

+ solution to this problem. Our result, however, implies that in a world where countertrade
= 2ot effective, equity participation by both the licenser and the licensee can be an answer to
e problem. We consider the problem under following two situations - (1) when licenser has
mmdtivle technologies and (2) when licenser has one technology. These cases are analyzed in
e second and third section respectively. In each case we have shown that equity participation
sesween the licenser and licensee may be a better arrangement than technology licensing deal.3

Under Technology Licensing Arrangement (TLA), the foreign firm sales its technology and
—arges a price for its technology. This licensing agreement may consist of up-front fixed fee and
payment. In the EPA or JV arrangement the foreign firm brings its technology in the
Srm without any charge and the two firms share the profits of the JV firm according to their

saare in investment, while investment takes place before the technology transfer and investment
= sunk. We also discuss the case when under EPA, foreign firm can charge an output based
smaity and/or up-front fixed fee with the profit sharing arrangement, i.e., a contract like joint
wmszre and licensing (see Tang and Yu, 1990). The main point of this chapter is that when
<2 sechnology buyer is not certain about the quality of the technology to be transferred, equity
sac<icipation may be an effective means of striking a deal with the best available technology.
The plan of this chapter is as follows. The second section describes the asymmetric in-

Trmation problem in case of technology transfer when the technology seller has two different
«=amologies and the transfer of the technology facilitates imitation. The third section describes

= asymmetric information problem while the technology seller has only one technology, rather
cam two, like that of Gallini and Wright (1990), and this technology sale facilitates imitation.
Zsarth section concludes the chapter.

“me related contribution is by Lee and Shy (1992). But they have not considered the double-sided problem as
it bere. Also they have ignored the possibility of licensing arrangement.
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3.2 Problem with two technologies

We consider a local monopolist insulated from external competition by a prohibitive tariff and
has a relatively outmoded technology to which can yield a profit Ilp and assume that the domestic
monopolist has the option of purchasing a superior technology from abroad. There is only one
potential technology supplier, we call him MNC, in the rest of the world with two types of
technologies t; and t; and these technologies, if put to use, yield II; and II; respectively and we
assume that 0 < IIp < I < Il,. These profits are net of investment costs, i.e., I; = R; — F,
i = 0,1,2, where R; is the operating profit from ith technology and F is the fixed investment
cost. We assume that there is a resource cost of technology transfer (viz., to codify information)
<hat is borne by the MNC and different for two technologies (may be due to different complexities
of these technologies).! We assume that v; and vz are costs for t1 and ¢ respectively and
5 > .5 Consider that these costs are same in two arrangements - TLA and EPA.® Also

assume that these costs are known to both firms but buyer cannot observe and these costs are
+ verifiable.” Further we assume that 100% foreign ownership in the domestic market is not
Lllowed. Though many developing countries are now liberalizing their rules in the sphere of
“oreign investment, still they are very much interested in the collaborative ventures rather than

#4ll foreign ownership.

logy transfer facili imitation or ‘i ing around’.® But only

We assume that
satent, disclosure is not enough for imitation. For imitation, the technology buyer
requires a license to use the technology. However, for successful imitation the local firm needs
w0 incur a cost I and assume same for both technologies. .

So far we have not considered the information problem. Now we introduce the problem that
arises from private information of the MNC. We consider that at the beginning of the game, the
MNC has the private information about ¢; and t; but the local firm cannot distinguish between
2; and t; from the available information (eg., information gained from the patent disclosure).
ko the MNC cannot convince the local firm about the quality of the technology. One way
2 do this is through direct inspection. But for the imitation cost less than (z — Tp), it is
=0t in the interest of the MNC to allow the local firm to make a direct inspection.? Further,
the involvement of third-party expert may not resolve this information problem since in this
stuation there is a possibility of collusion between the outsider expert and the MNC (see Tirole,

“See Teece (1977, 1981) for resource cost of technology transfer.
s Alternatively, one can think these as costs to produce different qu:

of technologies (see Marin and Schnitzer,

“In the EPA arrangement these costs may differ dise to the presence of the MNC in the JV firm and this may
affuence (increases incentive) the EPA decision. However, we are not considering this aspect, here.

*This may be that the third party enforcer has an imperfect ability to assess cost information.

*Here imitation or ‘inventing around’ with a non-infringing technology is permissible.

*If imitation costs are at least as large as (Ilz—Ilo), full monopoly rents from the good technology can be extracted
ez with direct inspection by the local firm before the purchase of technology.



1986 and Marjit, 1994).

We assume that the foreign technology supplier is itself a monopolist with respect to the
domestic firm. The licenser maximizes its net income when designing a contract and gives a
zke-it-or-leave-it offer to the local firm. First the MNC calculates its net profit from TLA and
EPA and then it offers that arrangement which gives it more net profit. Then the local firm
her accepts or rejects the offer. If the local firm rejects the offer then the MNC makes no
her offer. We assume that if the local firm gets the same net profit from either of the bad and

£ood technology it asks for the good one.!® Further we assume that if acceptance or rejection
of an offer gives the local firm same net payoff then it accepts the offer. If the offer is accepted

i2en the technology will be transferred and the local firm decides whether to imitate or not. If
2e local firm does not imitate, then the two parties get according to the terms of the contract.

We assume that the local firm’s outputs and profits are verifiable, while (constant) marginal
seoduction costs!! observable ex post by both the MNC and the local firm but cannot be
w=rifiable by a third-party enforcer.12 :

Another assumption is that (Ilz — IT;) > (v2 — v;). It implies that if it is a complete
=formation game then the net payoff to the MNC from good technology, (Il — ITg — v2) > 0, is
z-eater than the bad technology, (IT; — ITp — v1) > 0, and the MNC always has an incentive to

~-ansfer good technology and gets a payment (IT2 — ITp) from the local firm while the local firm
wcepts this offer.

In the following analysis we assume that the majority shareholder controls the JV firm (see,
Lee and Shy, 1992, Gangopadhyay and Gang, 1993, etc.) and takes the decision in the product
narket.! Further, assume that IT; > 2TIp. This implies that there is a large difference between
2= technologies of local firm and MNC’s superior technology. Later we shall see the implication
condition. We prove the Propositions of this section with the assumption that I, > 2ITp.

Then we discuss for Ty < 2ITp.
Now we see how this ic i i izes the equilibri First we start

a zero imitation cost.

Proposition 3.2.1 If imitation cost is zero then EPA dominates TLA iff a(Il; — II;) >
= — v). where ‘a’ is the MNC’s ownership in the JV firm and & is the mazimum that

e local firm can afford and is given by & = {718 Under EPA the MNC gets the full
~=t from the ty technology and t; will be transferred.

“Iz may be that for the good technology the MNC gives the local firm a positive but very small amount and still
~=ams a larger surplus than what it could get from transferring bad technology.
Here and in the following chapters, technology level is given by marginal cost of production and better technology
mpiies lower margi
=Again this may be due to third party enforcer’s imperfect ability to assess cost information.
“Majority shareholder not necessarily controls the JV always (see, Nye, 1992). In that case, depending on the
sasagerial control one has to follow our analysis for control by MNC or by the local firm for any distribution of

I cost.

Sm=aoiding.
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Proof : Since imitation cost is zero, the MNC cannot get anything once the technology is
sferred. So, the MNC can get only a fixed up-front fee. Also, the quality of the technology
=aanot be verified by the local firm and ,therefore, the MNC can gain by misreporting 1 as t;

=
-y >z—v
where z is any up-front fee.

So, the local firm will accept a licensing contract with an up-front fee z = (II; — II). With
<25 payment it is better for the MNC to give ¢; rather than t;. Therefore, under TLA, t; will
3e transferred and the MNC will get a fixed up-front fee (IT; — Io).

Next, we see what happens if the MNC opts for EPA.

First, we suppose that the local firm believes that the MNC will give t, under EPA. We
siall show the credibility of this belief later. Now with this belief the local firm’s participation
asestraint is given by :

(1 -z > 1o 3.1)
Thss gives an upper bound on ‘@, i.e., @22l < 1. Also with TI; > 2Ty we get & > i

Suppose the MNC announces this &, i.e., it gives an offer which gives the local firm its
s=servation payoff Ilo. We need to see whether & satisfies the MNC’s participation constraint,
-2 whether it is better for the MNC to give an EPA offer rather than a TLA offer. For this we
2==d o satisfy,

ally — vz > (I; —Thp) — vy 32)
= (M2 —TI1) 2 (v2 — v1) and this is satisfied with strict inequality. So this & satisfies the two

sacticipation constraints.
Further, we need to show that the belief of the focal firm that MNC will give t, under EPA

= credible. For this we need to satisfy the truth telling constraint for the MNC. So we need

ally — vy > &Il — v

= &(ll; — ) > (v2 —v1) (3.3)
If (3.3) does not hold then there does not exist any ‘e’ less than ‘@’ that induces the local
1o believe that the MNC will give t; under EPA and EPA cannot dominate TLA. Again, it is
possible to offer any ‘a’ greater than ‘@’ since it will not satisfy the participation constraint,

e local firm. So, this condition is a necessary condition.
(3.3) holds then it is a credible belief for the local firm that the MNC will give t2 under
4 when it announces ‘@’ and ‘@’ satisfies other two participation constraints. Hence this is

ient also. n
Now see the implications of Iy > 2Il. With I, > 2TIp we get that & > 1. This implies
22z the MNC has the control over the joint venture firm. If in the EPA arrangement the MNC

=azot prevent the local partner from imitating the technology anyway then it may be possible
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for the local firm to imitate the technology and opens a new local subsidiary. However, as the
MNC has the control over the JV firm then this new subsidiary has to compete with the JV
Srm and ing price ition with good both firms’ operating profit will

be zero and so by doing this the local firm’s net payoff, with sunk investment cost, F, will be
zegative. Otherwise, it can get Tlp > 0. So, it is not in the interest of the local firm to do this.!4

The above game is shown in Figure 2 where payoffs are the payoffs from the concerned
project.

Figure 2

This Figure 2 assumes that &(II — IT;) > (vz — v1) is being satisfied. Solving this game
through backward induction and with the assumptions made for the local firm’s behavior we
£=+ the equilibrium as (EPA, Accept). .

Next we consider the situations where imitation costs are positive and the next Proposition

s:llows immediately.
Proposition 3.2.2 For imitation costs I < (v2 —~v1), Proposition 3.2.1 holds.

Proof : If imitation cost I < (vz — v1), then it is in the MNC’s interest to give t; under
TTA. Because for t; it can get only upto (z + I)**where the MNC gets z up-front and I as an
= post fixed fee, but looses v, while for t; it can get only z for z > (I — 1) but looses v;.
ce I < (v2—1), 5+ —v; < & —v;. Therefore, here the MNC prefers to give t; under TLA.
wing this the local firm is willing to give z at most (T — Ilo). Therefore, here also t; will
e transferred and the MNC will get an up-front fee (IT; — Ilo)-

But with the satisfaction of (3.3), the MNC can get (IIz — Ilo) for the technology t2 and t2
= be transferred, as shown in Proposition 3.2.1. ]

Next we consider the value of I such that I > (vz — v1)-

Proposition 3.2.3 If we have I > (v2 — v1), then under TLA it is better for the MNC to
o= t; and the MNC is indifferent between EPA and TLA provided (3.3) holds.

Proof : If I > (v2 — 1), then the MNC'’s benefit from cheating is less than the amount it
o= get ex post. So for any up-front fee greater than or equal to (ITy — Ilop) the MNC cannot
== anything more if ¢, is transferred but can get I ex post (while the total payment for t; must
sue exceed (ITz — Ilp) ), which is greater than its cost saving from giving t rather than t, if
& sves t;, under TLA. Since it is better for the MNC to give tz in TLA, the local firm accepts

= == assume quantity competition then we need some other conditions also to prevent the local firm from doing

-
*For chis solution concept one may see Gallini and Wright (1990).
= scually there is no reason for z to be less than (IT; — ILo) since the local firm always wants to give for ¢, at most

- ).
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an up-front fee equal to (IIz — Il — I) because now it is better for the MNC to give t; and get
another I rather than to give t; and get nothing more since

M-To—I-vn<Mp-Mo—I+I-v;

So under TLA the MNC gets (IIz — Io) for t2 and gives t.
Now consider EPA. With the satisfaction of (3.3), the MNC can get (IIz — Ilo) while gives
2. So, in this case these two offer are same for the MNC. u
From the above three Propositions we see that if (3.3) holds then EPA is always preferable
arrangement for the MNC except for the Proposition 3.2.3 where the MNC is indifferent between
TLA and EPA. We see that JV agreement helps to prevent imitation by the local firm while at
the same time satisfying the incentive ibili int of the MNC. )
Now consider that v; = vz = 0. With this change, incentive for the MNC to cheat under the
TLA disappears. So the local firm may want to give (IIz — Ilo) up-front and the MNC gives t3.
So far we have considered only the possibility of profit sharing under EPA.17 Also we have
considered the case of & > 4. Now we see how the analysis will be affected for & <  and also
allow the provision of fixed fee or output based royalty payment along with profit sharing under
EPA.
We have seen that if &(> ) is allowed and (3.3) is satisfied then there is no need for any
front fixed fee/royalty payment in EPA. Assume that & is allowed but IT; < 2Ip, that in
rn. implies that & < 1. Also assume that (3.3) holds. So truth telling constraint of the MNC
i satisfied at & But now local firm has control over the JV and it gives the local firm the power
2o take the output decision of the JV. Imitating the foreign technology, the local firm may close
e JV firm and operate a 100% own new subsidiary, if it wants (i.e., none, eg., regulatory body,
-an prevent it from doing that). However, even in this situation the local firm will operate the
JV firm and will not open its 100% own new subsidiary iff

(1-&)F > -To—I (3.4)

Therefore, even if & < 3, the JV will continue its production iff the above condition (3.4) holds.
This condition shows that it is better for the local firm to operate the JV firm rather than to
+ate the MNC's technology, open a 100% own new subsidiary and produce zero output in
<3 JV firm. Therefore, Propositions 3.2.1 - 3.2.3 will hold even if IT; < 2ITp but (3.3) and (3.4)
are satisfied. Also see that in these situations only profit sharing under EPA is enough for the
WENC to make EPA at least as good as TLA.
So far we have concentrated only on profit sharing under EPA. Further, we have assumed
“ac government allows & to hold by the MNC. But government regulation may prevent the
“This may be the result of a government policy that prevents royalty provision in JV. Tang and Yu (1990), in a
mmmeed with complete information, also considered the optimal entry policy of a foreign firm in a developing country
ame— these type of policy restrictions.
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MNC from holding & proportion of share in the JV. Without the possibility of royalty payment
in EPA makes it is difficult to satisfy the truth telling constraint of the MNC. Further, in
tuation only profit sharing in EPA will leave some surplus to the local partner. But the

this
provision of royalty payment along with profit sharing under EPA may help to satisfy the truth
telling constraint and can lead to greater profit extraction by the MNC. More specifically, with
the provision of output based lump sum royalty L paid by the local partner to the MNC, up-
front fixed fee H paid by the local partner to the MNC and profit sharing under EPA, MNC

will have to satisfy the following constraints:!®

ally + L—v > ally — v (3.5)
H+ally+ L—vy > =TIy — vy (3.6)
(1-a)l,—H-L>Tl 3.7)
I>L (3.8)
(1—a)F>all+L—T (3.9)

Condition (3.5) is the truth telling constraint. We assume that MNC will give 5 if it cannot
gain by giving t;. Condition (3.6) says that it is better for the MNC to give an EPA offer and
to give t; rather than TLA and giving t;. This take-it-or-leave-it offer will be accepted by the
local firm provided (3.7) is satisfied with (3.5). Conditions (3.8) and (3.9) are the conditions
need to prevent imitation by the local firm in the JV.

In case MNC controls the JV, then (3.8) and (3.9) are not relevant since the local firm will
not imitate here.!” The reason is similar to the previous Propositions. If local firm controls the
JV (iie., taking all major decisions in the JV) then both (3.8) and (3.9) are relevant. Here the
constraint (3.8) shows that if the MNC charges L higher than I then it will be better for the
local partner (who is the controlling partner of the JV) to imitate the MNC’s technology and
to produce with this imitated technology in the JV, if it produces in the JV. While imitating
the MNC’s technology under EPA, local partner has another incentive to produce zero output
in the JV and operating its 100% own new subsidiary with this imitated technology. To prevent.
this, we need to satisfy the constraint (3.9). Therefore, in case of local partner controls the JV,
(3.8) and (3.9) are valid constraints.

However, with local partner control, MNC may have a say to the use of the technology in the
JV. In such a situation, MNC can prevent production in the JV with the imitated technology

1S Assuming I < vy = v.

“Like the royalty payment of Gallini and Wright (1990), L will be determined in a similar fashion. However,
one has to careful while considering output based royalty in EPA since MNC may have incentive to produce that
critical output with bad technology for getting the royalty payment and also saving cost when MNC controls the JV.
Then both output level and amount of royalty payment can be used to satisfy truth telling constraint or JV may be
operated by a management who does not look at the partner’s interest.



and (3.8) is not a valid constraint now. But (3.9) remains a constraint as the local partner takes
the output decision of the JV.
‘With a restriction on the royalty payments from the affiliates to the foreign partner due

to government regulation, such as in Colombia (see, Tang and Yu, 1990, p. 482), flexibility of
the MNC is reduced. Sometime there exists a minimum value of ownership share that gives a
partner to influence major decisions of the JV.2 With this possibility, it is more unlikely for
the MNC to reduce a from that critical level because this critical level will help the MNC to
influence major decisions in the JV, which in turn will help to relax some constraints. Further,
note that under EPA, it is better for the MNC to make output based royalty than up-frong
fixed fee. Even if this up-front fixed fee helps to satisfy (3.6), it makes difficult to satisfy truth
telling constraint as higher H implies lower & and/or L. But a lump sum output based royalty
payment helps to relax this constraint also as the truth telling constraint is independent of H.
To sum up, in a world where other possible arrangements like countertrade arrangement
and licensing agreement cannot solve the problem addressed here, a joint venture arrangement
(which may include royalty payments/up-front fixed fee) is likely to be a preferred instrument.

3.3 Problem with one technology

Now consider a problem very similar to that of Gallini and Wright (1990) and assume v, = vz =
0. Rather than having two foreign technologies we consider a case where the foreign technology
supplier has one technology, which may be good or bad. The domestic monopolist has the option
to purchase the foreign technology and the foreign technology supplier is itself a monopolist with
respect to the local firm and the MNC gives a take-it-or-leave-it offer to the local firm. Consider
that the agents are risk neutral.

Suppose the MNC has actually the good technology which can yield profit ITz, but the MNC's
problem is that it cannot convince the local firm about the type of the technology. Appealing
to Myerson (1979), we look for a set of contracts that induces truthful reports by the licenser
regarding the innovation type. We focus on separating equilibrium contracts. Further, to avoid
the problems due to the arbitrariness of off-equilibrium beliefs, we consider the set of equilibrium

by the dominated ones as proposed by Milgrom and Roberts (1986).2!

Again imitation cost plays a crucial role and for I € [0,1;—Ilo) it is not in the MNC'’s interest

to allow direct inspection of the technology by the local firm before its purchase. Therefore, the

“Bhandari (1997) has addressed related issues.

1A contract g is dominated for the type i licenser if, under the most optimistic belief of the licensee, it yields
lower payments to the licenser than does ', whatever the licensee’s belief. In a separating equilibrium a contract for
Jow-cost licenser must satisfy the incentive compatibility constraint. In particular, a contract with fixed fee I1(c;) will
not give the high-cost licenser less payoff than a situation where he or she accepts the contract for low-cost licenser.
So,  contract for low-cost licenser satisfying incentive compatibility is (weakly) dominated by the contract with fixed
fee T1(c;) for high-cost licenser; hence it is reasonable for licensee to presume that such contract for low-cost licenser

would not be accepted by a high-cost licenser.
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MNC wants to signal the technology and we want to see whether it is better for the MNC to opt
for TLA or EPA. Further we assume that IT) > 2[Tp.2 Like the previous section, we prove the
Propositions of this section under this assumption. Then we relax this assumption and discuss
for ITj < 2IIo.

First we consider the case where I = 0.

P ition 3.3.1 EPA domi TLA for the MNC holding a good type technology and
it gets (&— €)ll; under EPA, where & = 87 and ¢ > 0 but very small.

Proof : Since ex ante the local firm cannot know the type of the technology and since I =0,
the MNC charges an up-front fee from the local firm under TLA and the MNC can get at most
(II; — TIp) as an up-front fee. So, even if the MNC has good type technology, it can get only
(I, — Tlo) through TLA.®

Let us see what will happen if the MNC with a good technology opts for EPA. For EPA
to be a successful device, we need that the EPA offer of the MNC with good type technology
cannot be mimicked by the monopolist if it has a bad technology. That means if the monopolist
with bad technology mimic this EPA offer rather than giving a TLA offer, it will be worse off.

Consider the maximum share in the EPA the monopolist with the bad technology requires
to be indifferent between the TLA and EPA. We see that it gives a critical value of a since we
need for this

olly = (I — Ilo)

This gives & = Myl < 1

So we see that the MNC with bad technology will not mimic the EPA offer where the MNC
wants to hold (& — ¢) share in EPA. Therefore, if the MNC has a good technology then it can
announce that it wants to hold (& — ¢) fraction in' EPA and if this offer is accepted then the

22This condition plays the same role as that of I, > 2IT,.

2This (1, — Tlp) amount of fixed fee will be charged in the equilibrium as we are looking at the separating
equilibrium. However, the MNC of good type can charge an up-front fixed fee k = pll; + (1 — )T = Tlo, where p is
the prior probability that the technology is of type t;. This k is higher than (IT, — Ily). The licensee can pay k as
guarantees the licensce its expected payoff equal to Ilo. But this offer will lead to a pooling equilibrium because
it will be mimicked by the licenser of bad type as k > Iy — Ilo. Now assume that there is an arbitrator (say, a
regulatory body) and it approves the contract. While approving the contract, it wants socially desirable contract in
the sense that the contract will reveal the true type of the licenser, whenever it is possible. This role of arbitrator,
however, will lead to the equilibrium contract with fixed fee (ITy — ITo) rather than a contract that generates pooling
equilibrium. Strictly speaking, for I = 0, one cannot generate separating equilibrium as both will offer only up-front
fixed fee. But a positive imitation cost will justify the role of the arbitrator. Thus, except this borderline case, one
can justify the reason for looking at the separating equilibrium. However, to maintain the similarity throughout the

analysis, we focus on separating equilibrium even for zero imitation cost.

Since the JV gives an ownership benefit, it helps to reduce imitation threat more effectively and may help to extract
more surplus by the licenser. Further, it s easier to get separating equilibrium under JV. Thus, our qualitative results
will go through even if we consider pooling equilibrium. However, following Gallini and Wright (1990) and appealing
to Myerson (1979), in this chapter and in the following chapter, we focus on separating equilibrium contracts.
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MNC gets (& — €)II, which is greater than (II; — II). However, for the local firm to accept. this
offer we need to satisfy its participation constraint. And it can be shown easily that the local
firm’s participation constraint is satisfied. | ]

Figure 3 shows the Proposition 3.3.1.
Figure 3

From Figure 3 we see that if the MNC has good technology and offers EPA then it will get
AB. But if the MNC with bad technology wants to mimic this offer then it will get BD while
from TLA it gets CB > BD.

From figure 3 the following Proposition is immediate.

Proposition 3.3.2 If I € (0,4l — (I, — ITp))* then EPA dominates TLA.

Proof : For I € (0,4l — (I, — Ip)), the MNC with good technology can signal the type of
the technology through TLA and can get (IT; — ITp + I).25 But with EPA it can get (& — ¢)IT,
(where € > 0 can be chosen as small as one wishes), which is greater than (T — Iy + ). And
this EPA offer will not be mimicked by the MNC with bad technology. Because if the MNC
with bad technology wants to mimic this EPA offer then it will get less than TLA. ]

Now we see for the value of I € [alls — (I — ITo), Iz — IT;].

Proposition 3.3.3 For I € [all; — (II, — Ilo), Il — I}, TLA dominates EPA.

Proof : For I belonging to this range it is not possible for the EPA offer to satisfy both
objectives - to signal that the technology is a good type and to get at least that profit which TLA
gives to the MNC having good technology. This is clear from figure 3. For this two objectives
to be satisfied simultaneously the MNC with god technology needs to announce more than & in
EPA. But then this offer will be mimicked by the MNC with bad technology and so it violates
first objective and if good type announces (&—e) then it will get less than TLA and so it violates
second objective. u

From the above analysis we see that for I € [0,ally — (II; — Ilp)] EPA dominates TLA for
the MNC with good technology.

Propositions 3.3.1 - 3.3.3 are derived under the assumption of no provision of royalty pay-
ment. Assuming & > } and with the provision of royalty payment, MNC may offer a combination
of &@—e and L such that it gets Iz —ITo and this offer will not be mimicked by the seller with bad

Previous propsition captures the case of I = 0.
#See, Gallini and Wright (1990). As in footnote 23, the licenser of good type can offer a contract that will give

it more payoff than (IT, — Il + ); in particular, an up-front fixed fee, h = pIl; + (1 — p)II, — pI — [L,, and a
lump sum royalty, I, based on the output level. This will leave the expected payoff of the licensee equal to Il as
p(llz = h = 1) + (1 = p)(IT, = k) = T,. But this contract (k,I) will be mimicked by the licenser of bad type as
k> T, =Tl for p > 0. Hence like Gallini and Wright (1990) and appealing to Myerson (1979), (k. I) will not be the

equilibrium contract.



technology. Here the MNC can charge an output based lump sum royalty so that this royalty
payment will be obtained iff output exceeds certain amount. Therefore, this output level can be
chosen in such a way that it is not better for the seller with bad technology to follow this offer.

Thus we have the following proposition.

Proposition 3.3.4 If the MNC can charge output royalty along with equity share under
EPA then even for I € [Tl — (Il — Ilp), TTz — IL,], EPA will dominate TLA.

Proof: If allowed L > Il — Iy — &IT, then MNC with better technology can always make
an EPA offer that consists of & — € and L = IT — ITo — (& — €)Il2. This proves the result. | ]

In Proposition 3.3.4, we have assumed that there always exists a value of output, which is
less than the monopoly output with marginal cost of production ¢z, such that the MNC with bad
technology will have no incentive to mimic this contract and produce upto that critical output
level with bad technology to get royalty payment. Otherwise, the MNC with good technology
has to sacrifice some surplus by reducing the amount of royalty payment and/or by deviating
from its profit maximizing output level. In this situation, again we may get a critical value
of imitation cost, say I', so that for I € (I*,IIz — II1], TLA dominates EPA. Therefore, with
Proposition 3.3.4, one can say that the profit is distributed in proportion to the true bargaining
power of the partners. This is a similar finding of Svejnar and Smith (1984). But, in case
the MNC with good technology has to sacrifice some information rent to get the separating
equilibrium, then profit is not distributed in proportion to the true bargaining power.

Now assume that government regulation prevents the MNC to hold & fraction but it can

hold upto a level which is greater than % In this situation, an EPA arrangement with only
profit sharing makes TLA better option than EPA for a larger range of imitation cost than the
one mentioned in Proposition 3.3.3. But the introduction of royalty payment too may make

s situation one has to be cautious because now the MNC

EPA more attractive. However, in t]
with bad technology has an incentive to mimic the offer by a MNC with good technology to get
the royalty payment. Since the MNC now holds relatively less amount of equity share, its loss
from producing an output level different from its profit maximizing output is less but the gain
from royalty payment is more than where MNC can hold & fraction. It makes more difficult
to get separating equilibrium and as a result it is relatively more likely that MNC with good
technology has to sacrifice information rent than where it is allowed to hold &. Further, in the
EPA, MNC may charge up-front fixed fee too. But it creates more difficulty to get the separating
equilibrium than output based royalty payment. In general, the MNC with good technology
needs to satisfy the following constraints while offering an EPA offer:

H+ollh+ L2 —To+1 (3.10)
(1-a)lo—H-L>Tl (3.11)
H+all; <0, —Tlp and H+ally + L < T — Tl (3.12)
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First constraint shows that MNC with good technology prefers EPA to TLA and second con-
straint says that this EPA offer will be accepted by the local firm. Constraint (3.12) shows that
this EPA offer will not be mimicked by the MNC with bad technology and I1; shows the profit
of the JV firm when it is operated with t; technology and producing the critical output level
necessary to get the royalty payment.?®

So far we have assumed that a > } and MNC controls the JV. Now consider local firm
controls the JV. Assume that IT; < 2IIp and it implies that & < 1. First, assume that EPA
consists of only profit sharing arrangement.

Under the local firm control of the JV, there is always the possibility that local firm can
produce none in the JV and operate its 100% own subsidiary. We see whether this power of the
local firm helps the MNC with good technology to hold & € (& 4].%" Even with no fixed fee
and/or royalty payment, if the MNC with good technology wants to hold higher « than &, then
it may induce the MNC with bad technology to ‘mimic this offer. If the local partner accepts
this offer which actually comes from a MNC with bad technology, even then it will continue to
produce in the JV provided

(1= o)L + (1 —a')F > Mo, when o> Il — I (3.13)

(1— o)L + (1 —a/)F > T — I, when T — 1> Tl (3.14)

where, o € (G, 1. Hence, in this situation local firm will not accept an offer with a = o’ and the

analysis will be similar to the situation where the MNC with good technology holds & fraction

of equity shares provided

A-&)F +(1—a)l >, — T (3.15)

If & cannot satisfy (3.15) then a lower a than & can help to satisfy it but at the same time it

reduces profit extraction from EPA relative to TLA with the absence of any fixed fee and /or

royalty payment. On the other hand, if (1 — &/)F + (1 — &)II; < maz.{Ili — I,Tlo},a’ € (&3],

then the local firm will operate its 100% own subsidiary if it accepts the offer of o of a MNC

with bad technology. Hence, the MNC with bad technology will get none from this EPA offer
and this may help the MNC with good technology to offer o/ € (&, 3] provided®

(1= a)F+(1—a)lp > Ty — I (3.16)

If government regulation induces the MNC to hold a < & then the MNC will be able to hold
upto the government permitted level and it will prefer EPA provided it allows the MNC to get
more than TLA and satisfies (3.16) too with the offered a. Same will occur even if II; > 2[lo,
but MNC is allowed to hold upto a level which is less than .

% Assuming that the critical output level is different from that of the profit maximizing output level corresponding

to t, technology.
27 Assuming [1; > 211,.
Both (3.16) and (1 — a')F + (1 — a)ll; < maz.{II, — I, Tly} can be satisfied simultancously only if Ty > IT, — I
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Now consider that the MNC can charge up-front fixed fee, H, and output based royalty
payment, L, along with profit sharing arrangement. Here, the MNC with good technology needs
to satisfy the following conditions while offering EPA:

H+olla+ L2100 —To + 1 (3.17)
(1-a)-H-L>Ip (3.18)
L<I (3.19)
(1-a)F 2ol +L—1 (3.20)
Mync(H, o, Lity) < Th — o (3.21)

The constraints (3.18), (3.19) and (3.20) and their implications are similar to (3.7), (3.8) and
(3.9) respectively. Constraint (3.17) means that MNC with good technology prefers EPA than
TLA and (3.21) shows that this EPA offer will not be mimicked by the MNC with t; technology.

Therefore, from the above analysis we can say that for sufficiently low imitation cost EPA
is a preferred arrangement than pure technology licensing to the technology seller. However,
royalty payment and/or fixed fee along with profit sharing is likely to increase the preference
for joint venture even for relatively higher imitation cost.

If the JV is controlled by the local firm then the finding that the profit of the JV is distributed
according to the true bargaining power may be less likely to hold due to the threat of opening
up a 100% own subsidiary by the local firm and zero production in the JV.

3.4 Conclusion

This chapter deals with a problem related to technology transfer. We consider a situation where
the quality of the technology to be transferred is private information of the technology seller.
Countries looking for foreign technology may face this problem. While the developing countries
are liberalizing their economy towards foreign i they are d in the i

agreements rather than 100% foreign investment. We have shown that if the technology supplier
cannot, convince the technology buyer about the type of the technology, then for most of the
cases the MNC prefers EPA than TLA as an entry strategy. Only for Proposition 3.2.3 and for
Proposition 3.3.3 EPA will not dominate TLA. Hence, in general, for low imitation costs EPA
dominates TLA. We also argue that if the MNC has freedom to choose output based royalty
along with equity share under EPA, then it is more likely that EPA will not be dominated by

TLA and this alters Proposition 3.3.3.
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Chapter 4

Future Benefit: One Motive for

Joint Venture Formation!

4.1 Introduction

In this chapter we draw our attention to the formation of JV for sharing expected future benefits
as distinct from current benefits. This issue has been more or less ignored in the literature so
far. Based on interview, Saqib (1995) notes that Indian business houses often opt for financial
collaborations with the foreign firms with a view to get a regular flow of new technologies from
the parent, company. In fact, almost 60% of the respondents seem to attach a high importance
4o this factor. However, technologies transferred in future are not available as free lunch; it
requires additional payments. In this chapter we argue that even if there may be no immediate
benefit from the JV formed currently, the local firms think that there may be some long term
benefits particularly when the foreign partner, called MNC, brings a new technology.
Theoretically this is an intriguing problem because if the foreign partner does have a new
technology in the future, ceteris paribus, it may license the technology to any firm, not necessarily
to its own subsidiary in the host country. Usually the MNC is indifferent between selling the new
technology to an outsider o to the JV if it can extract the same surplus from these channels.
However, if for some reason the technology generates more payoff to the joint venture, the local
partner can always outbid any outside competitor by offering a higher price to the MNC. We
also argue that even if technology is given to the local joint venture, it may involve additional
payment on top of the additional dividend earned by the MNC from a more profitable venture.
This chapter shows how the absence of a credible government policy affects the anticipated
future benefits from joint venture. In particular, we argue that if firms believe that in future the
government may not continue a more liberal policy (i.c., i the government does not allow new

foreign-equity participation in the future), then it is optimal for the local firm and the MNC to

-
VThis chapter is based on Marjit, Mukherjee and Kabiraj (19972).
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make a JV at the current period.

A salient characteristic of developing countries is the relative instability of their policies. In
the initial stage of liberalization, an economy which is liberalizing its policy towards foreign
equity participation in the local market may face strong opposition from various quarters. One
can interpret that as the outcome of a struggle between pressure groups. Problem of this sort is
likely to be prevalent in countries where governments (and finance ministers) rotate rapidly, and
in developing countries in particular. This may create difficulty for the private sector to tell how
serious the government really is about the reform process or the private sector is just confused
with an alternative government whose objectives differ. Thus private sector may be skeptical
about the continuance of the government policy. This chapter focuses on this source of credibility
problem in the policy of the host government and tries to show how this policy uncertainty
plays a role to the formation of JV. Hence, this work falls in the class of literature where policy
uncertainty may give firms incentive for making JV (see, Marjit, 1990a, 1998 (forthcoming),
Marjit et al., 1995, Das, 1995, 1996, etc.).? .

We consider a different type of government policy uncertainty, viz., the policy uncertainty
regarding foreign ownership of domestic business in future. This policy uncertainty along with
the threat of entry provides the rationale for a local firm to go for a JV even if this JV does not
give any immediate benefit to the local firm. We consider a situation where the MNC invents a
superior technology in future and at present has a technology which is as good as the technology
of the incumbent local firm. With a new entrant in the domestic market in future, the MNC
finds two potential bidders for its new technology (if invented). Without any restriction on the
profit extraction, the MNC will be able to extract all the surplus generated from its superior
technology. But if it cannot extract full surplus for any reason, some of this surplus will be left
to the buyer. In case of policy reversal (i.e., not allowing new foreign equity participation in
future), the asymmetric information with the threat of imitation by the licensee may prevent the
MNC from extracting full surplus generated from its superior technology. Hence the remaining
surplus is left with the local firm. With the threat of entry, it is possible that the entrant wins
the technology bid and captures the surplus. Such a possibility in the future gives an incentive
to the local incumbent to go for a JV today even with no immediate gain. Such a JV formation
acts as a hedging to the local incumbent against the risk of not getting the surplus left to the
technology buyer in case of government. policy reversal. However, one has to be cautious while
focusing on the role of policy uncertainty, threat of entry, etc., for giving a reason for formation
of the JV in a situation where it is entirely motivated from future expected benefit, because the
decision of JV formation in the current period also depends on the degree of future technological
advancement.

We analyze for both drastic and non-drastic innovations. Also, we see how incentive for
IAISandon and Das (1996) show the optimal sharing in JV with the presence of uncertainty in government tax
policy. In different context, see Rodrik (1989), Aizenman (1992) and Buffie (1995) for works on the credibilicy of the

host country government policies.
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making a JV in period 0 is i d by the initial technol level of the entrant.

This chapter is divided into three sections. The second one analyses the model and the last

section concludes the chapter.

4.2 Model

We consider a two period model with the following scenario. Think of a transitional economy
which is so far protected by a prohibitive tariff and which does not allow any foreign equity
par jon into the d nomy. At t = 0, it has opened up to less than 100% equity

ownership of the foreign firm but there is an element of uncertainty in the continuation of the
policy in the future. Hence there is a positive probability that the economy may backtrack from
its liberalization policy and may not allow any new foreign equity ownership agreement.® Let
q > 0 be the probability that in future the host country government will not allow any new
foreign equity participation arrangement but only allow technology transfer, so (1 — q) is the
probability that in future the government will continue the present period policy (ie., will allow
both technology transfer (TT) and JV).* Further assume that all contracts (either JV or TT),
if any, are made at the beginning of any period.

At t = 0, there are two firms, one domestic and one foreign, each with the identical producuon

technology. We call these firms as i b and MNC respecti . The technol rrespond:
to a marginal cost of production ¢; which is constant and equal to the average cost of production.’
We suppose that initially there is no technological advantage that may result in a technology
deal between the firms through JV or TT.

Then we assume that, at t = 1, one entrant appears in the market with a technology
represented by the marginal cost c;, and the market is characterized by Bertrand competition.
In our analysis, given that the incumbent cannot do any R&D, it has ¢; technology at t = 1.
But we assume that the inational is capable of ing with a superior technology, at the
beginning of ¢ = 1, which corresponds to a marginal cost c3, ¢z < ¢1 and the decision on R&D

does not depend on the profit level of this market.” The domestic firms are, however, not sure
about the quality of the new technology and thinks that this new technology will yield either

3Recently, in India the controversy on the joint venture proposal of Tata-SIA is a classic example of this situation.
Though Indian government previously approved foreign equity participation in the Airline sector, recently it has
refused to sanction the Tata-SIA joint venture proposal.

In the text we have assumed that the government will either continue its policy on foreign equity participation or
backtrack by discontinuing its sanction to new JV in the future. One can, however, include the third possibility that
the government will allow 100% foreign equity participation in the future. This will not change the basic conclusion
as long as there is a positive probability of backtracking.

5We assume that production does not involve any fixed casts. If the project would involve a fixed cost, that is spent
once-for-all, the incumbent would have to incur it at ¢ = 0 whereas the entrant would incur it at ¢ = 1. Then the
existence of fixed cost would give the incumbent an additional advantage while bidding at ¢ = 1. Hence, there would
be no point of forming JV at ¢ = 0. However, if production involves a per-period fixed cost or foreign-technology

specific cost, then both firms will be symmetric at ¢ = 1 and our argument go through.
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(constant) marginal cost of production c; < ¢ with probability p or ch, 2 < ¢ < ep with
probability (1 — p). Further assume that there is an i in research More

specifically, following the literature on contractual incompleteness, we assume that the exact
nature of the innovation is ill defined ex ante, so that at the beginning of period 0 it is not
possible to make a contract for delivery of innovation but the magnitude of potential benefits
to the firms are known.® Consider that at the beginning of period 1 the MNC will invent the
technology with certainty.” We also assume that technology transfer through TT encourages
imitation by the licensee with an imitation cost I whereas in JV the MNC can credibly eliminate
the threat of imitation.® Hence the entrant cannot extract full rent under TT (see, Gallini
and Wright, 1990) but it can extract full rent under JV (see, previous chapter). However, our
qualitative results will go through as long as the possibility of imitation is lower with JV than
with technology transfer. Insofar as JV is stronger form of vertical integration than TT, it may
be reasonable to assume that the threat of imitation under JV is less compared to TT. Thus
the MNC can extract higher rent under JV compared to TT.? In fact, higher rent extraction
in JV compared to TT by the MNC is crucial for the result of this chapter. However, for
the simplicity of exposition, we take the extreme route where the threat of imitation is being
eliminated totally under JV.!0 Hence, we consider a situation where under JV agreement threat
of imitation is eliminated and through suitable combination of equity share, up-front fixed fee
and output based royalty the seller can extract full rent arising from its technology. Within this
scenario we are interested to see whether it is better for the MNC and the incumbent to make
the JV agreement at the beginning of period 0 when the incumbent has nothing to gain from
the JV at period 0. We assume that the agents are risk-neutral, all the parameter values are
common knowledge and both the incumbent and the entrant have identical beliefs about the
quality of the foreign technology. Further, like the previous chapter, assume that outputs are
verifiable, while marginal production costs observable ex post by both the MNC and local firms,
are not verifiable by a third-party enforcer.

Thus we consider the following game. At the beginning of period 0 the i bent and the
MNC decide whether to make a JV or not (since our model specification shows that initially

“See, for example, Grossman and Hart (1986), Aghion and Tirole (1994), Dasgupta and Tao (1995), etc.

"This is a simplifying assumption. As long as there is a positive probability of inventing new technology, our
results hold.

One can find similar type of assumption in Tang and Yu (1990).

9As mentioned ealier, for empirical evidence, one may refer to Mansfield (1994).

10 Another justification may be to consider that the JV firm is operated by the professional managers who are
interested in maximizing the JV profit rather than maximizing the interest of any venturing partner (see, eg.,
Bresnahan and Salop, 1986, Kwoka, 1992, Darrough and Stoughton, 1989, etc.). This particular structure of the JV
helps to climinate the conflict between partners. More specifically, here it helps to climinate the threat of imitation
and makes it easier to implement output based royalty under JV agreement. Further, the work of the previous
chapter explains when the MNC can extract more surplus relative to TT even when the threat of imitation is same

under JV and TT.



there is no possibility of TT). Conditional on JV or no collaboration at the beginning of period
1, the incumbent and the entrant, after the invention of the new foreign technology, bid for this
technology simultaneously and once for all. We assume that the government policy uncertainty
is resolved before this bidding takes place. We use the solution concept of Nash equilibrium for
the bids with the property that no firm wishes to unilaterally change its bid. The firm with the
largest bid gets the technology; if both firms give the same offer then the technology is given
to one firm randomly between the firms. Suppose z is the probability that incumbent gets the
technology and (1 — z) is the probability that entrant gets the technology. We assume that the
firms will bid for any price that will not make them worse off from not having the technology.
Each offer will specify the price for the technology and also the mode of transfer (i.e., JV or TT).
Appealing to Myerson (1979), we look for a set of contracts that induces truthful reports by
licenser regarding the innovation type. We focus on separating equilibrium contracts. Further,
to avoid the problem due to arbitrariness of off-equilibrium beliefs, we assume that the MNC will
not accept any (weakly) dominated offer (see Milgrom and Roberts, 1986).1! After the MNC
chooses the best offer, production of period 1 takes place. Figure 4 describes the sequence of

moves.
Figure 4

First look at the game of period 1. We first consider the game of period 1 conditional on no
collaboration in period 0. Throughout the analysis we assume that c; and ¢ are such that a
firm with ¢} technology will be a restricted monopolist under a price competition between the
firms. But we shall examine both restricted and unrestricted monopoly case for a firm with ¢z
technology. Firstly, consider that ¢; and ¢y are such that the firm with ¢z technology will be
We have the implied restriction I1(¢}) +1 < II(cz). For strict inequality

unrestricted monopolist.
imitation is a binding constraint. Then we have the following Lemma.'?

Lemma 4.2.1 Suppose there is no collaboration in period 0.

(a) If in period 1 the government does not allow any new JV formation, then both
the incumbent and the entrant each will offer two contracts - (i) consists of a fized fee
11(c}), (ii) consists of a fized fee TI(c}) and an output based royalty I when I will be paid
iff output exceeds some critical value.

(b) If in period 1 the government allows both new JV and TT then both the incumbent
and the entrant will offer two contracts - (i) the TT agreement consists of a fized fee
11(c)), (ii) the JV agreement consists of o share for the MNC, (1 = @) share for the
domestic firm and an output based royalty I1(cz) — all(ca) when this royalty will be paid
iff output exceeds some critical value (specifically, when output exceeds q(c1) where qler)
is the output level corresponding to price ci).

-

11Gee footnote 21 of previous chapter.
125ee footnotes 23 and 25 of the previous chapter.



Proof: (a) If in period 1 government allows only TT then for the MNC with ¢, technology,
it is optimal for both firms to make an offer price I(c}) since for any price offered lower than
this, the other firm will get the technology for a slight better offer and none will offer more than
this as maximum profit from this technology is given by II(c}).

But for the MNC with cy technology, both firms will offer an up-front fixed fee II(c}); any
up-front fixed fee more than this will attract a MNC with ¢} technology. Also for this MNC
with ¢, technology domestic firms will offer an output based royalty I when output exceeds a
critical value.!® Any royalty offer above I will not convince the MNC that the buyer will not
imitate. Similarly, if any firm offers a royalty less than I then the other firm can always outbid
this firm with a slightly higher bid.

So in Nash equilibrium both firms will offer - (i) one offer with up-front fee I(c}) and (ii) one
offer with up-front fixed fee T1(c;) and an output based royalty I. Since MNC will not accept
any (weakly) dominated offer it will accept only fixed fee offer if it has ¢} technology; MNC with
¢y technology will accept the other offer.

(b) Similarly, when the government allows both JV and TT, the domestic firms will offer an
up-front fixed fee I1(c¢}) for MNC with ¢} technology.

Since through a suitably formed JV agreement domestic firms can offer full profit I1(cz),"
both domestic firms will offer a JV agreement from which the MNC will get I1(cz). If one firm
offers a less attractive offer for the MNC, then the other firm can always make a better offer
than this and get the technology. So, in Nash equilibrium both will offer a suitably formed JV
from which the MNC with ¢, technology gets I(cz) and only the MNC with ¢y technology will
accept this offer. | |

Next consider the game of period 1 conditional on the JV between the MNC and the incum-
bent in period 0. Here we assume that the MNC can make a new JV (when the government
allows new JVs) with the entrant even if it has an existing JV.

Now we have the following Lemma.®
Lemma 4.2.2 Conditional on JV between the MNC and the incumbent in period 0, if
government allows only TT in period 1 then incumbent’s and the entrant’s offer, targeting
a MNC with ¢ technology, will yield same payoff to the MNC. But while targeting the
MNG with c3 technology, the incumbeni can always outbid the entrant and the MNC gets

more than T1(c;) + 1.

Proof: Like Lemma 4.2.1, the entrant will give two offers - (i) consists of an up-front fixed
foe TI(c,) (which targets a MNC with ¢} technology), and (i) consists of an up-front fixed fee

13Here the argument is similar to Gallini and Wright (1990).

MSee previous chapter for details.
151f government allows new JV in period 1, then like Lemma 2.1(b) both firms will offer in such a way that MNC

with ¢ technology will get T1(c). The difference is that in this situation incumbent will offer a fixed fee I1(c}) ~aTl(<])

for MNC with ¢ technology.



[1(¢;) and an output based royalty [ (which targets a MNC with ¢ technology). Any other
contract targeting the MNC with ¢; technology will not satisfy the condition for separating
equilibrium and no imitation by the entrant. Thus, it is not possible for the entrant to pay more
than I1(c}) + I to the MNC with c2 technology.

The incumbent too, targeting the MNC with & technology, will give an offer in such a way
that the MNC will derive exactly same payoff as it can derive from the entrant’s offer. For less
attractive offer of the incumbent, the entrant can give a slightly better offer and can outbid the
incumbent. But for more attractive offer than the entrant’s offer specifying an up-front fixed fee
TI(c}) will not satisfy the incumbent’s participation constraint when it beliefs that the MNC has
a ¢} technology. Hence, the incumbent’s offer will consist of an up-front fixed fee TI(c}) — aTl(ch),
where o is the share of the MNC in its existing JV and the MNC will choose the buyer randomly.

While targeting the MNC with c; technology, the incumbent will offer an output based royalty
payment TI(¢;) + [ + d — all(c2) (where 4> 0 and very small), for aTl(¢s) < TI(¢h) + I Since,
under JV the threat of imitation is being eliminated, incumbent can credibly commit to pay this
royalty payment and this helps the incumbent to outbid the entrant. For all(cz) > I(c)+1, the
incumbent does not need to offer any royalty payment and the incumbent outbids the entrant.

Therefore, the incumbent gets the technology and MNC gets more than T1(c}) + I ]

Following the above analysis we are now in a position to write the two period payoffs of the
incumbent and the MNC. Due to simplicity, we consider that discount factor is equal to 1. As

Jong as the discount factor is positive our results will hold. Therefore, the payoffs of the MNC

and the i b ditional on no fon in period 0 are given by, respectively
[ (NC) = gI(eh) + 1) + (1 = TI(ez) (4.1)
IL(VC) = Ti(er) +paa(ti(ez) — 11(eh) = 1) 4.2)
And the payoffs of the MNC and the incumbent conditional on JV in period 0 are given by,
respectively
L, (JV) = all(er) +q(II(&) + 1 +9) + (1 = @)l(e2) (1.3)
V) = (1 = )Ii(er) +pg(Ti(ez) — TI(Y) = T = 9) (4.4)

where, s = d > 0, for all(c2) € T1(6) + [ and s = all(es) — T1(c}) — I > 0, for aTl(e2) >
T1(c;) + I. So, we have the following Proposition.

Proposition 4.2.1 If 0D MAD) > 0 then there will always be a JV in period 0.

Proof: From (4.1) and (4.3) it is clear that (4.3) > (4.1). So, MNC has always an incentive
for JV. From (4.4) and (4 2) we see that (4.4) = (4.2) iff

pa(l = 5)(Il(es) =) = 1) __pas .
o= ey (e @s)



Let us define ag as a value of a so that (4.5) holds with equality. Since s > 0 and in a JV
a € (0,a], where, @ is the government regulated upper bound of the foreign equity participa-
:T:'fiﬁ? gfi:r (tdhe 'ex'mtence of ag > 0, we need HU=AOEITEID 1 he positive. Assuming

Ue) ME)=D) 5 , applying the property of continuity, one can always find a to be posi-
tive. This implies that in that situation 3a € (0,min.{ao,&}] for which the incumbent will go
for JV in period 0. [

Note that if imitation cost is non-binding, i.e., [I(cz) < TI(c})+I, then there will be no JV in
period 0. This shows that if the MNC can extract same rent from each of JV and TT agreements
then there will be no JV in period 0. Also this implies that if patent protection is sufficiently
weak then this gives the incumbent an incentive to-go for a JV in period 0. Since weak patent
protection prevents the MNC to extract full surplus generated from its technology under TT, it
leaves some profit to the licensee. This benefit induces the incumbent to go for a JV in period

0 50 that in period 1 it can get this surplus if the MINC is compefieq o (¢ vty « T cacdaace

period with the entrant. However, even if [I(c2) > T1(c;) + 1, the JV will not occur in period 0 if

there is no threat of entry in period 1 (i.e., if z = 1). The absence of the threat of entry removes
the fear of the incumbent of losing MNC’s technology in period 1 and gives no incentive to go
for JV in period 0. Further with no perception of government policy reversal (i.e., ¢ = 0) the
incumbent will not go for JV in period 0. If the government can credibly commit that it will
continue its liberalization policy, i.e., it will allow new JV in period 1, then the MNC will be
able to extract full surplus generated from its technology in period 1. So, there is no sense in
sacrificing present profit by the incumbent. Therefore, if all these things hold simultaneously
then the incumbent will go for JV in period 0 even if it does not get any benefit immediately.
Though we have considered a simple model to highlight the reason for making a JV by a local
firm entirely due to expected future benefit, this model can help us to give some insight regarding
social welfare of the domestic country and the sharing by the two partners in the JV. Assume that
the MNC holds a fraction 3 of this min.{ao, &} in the JV. This fraction may represent bargaining
power of the MNC. Therefore, the local incumbent holds (1~ Bymin.{ao, &} + (1 —min.{ao,&})
in the JV. Now we see that with the increase in the number of potential entrants in the future
period, the value of z is more likely to go down. This implies that other things remaining the
same a rise in the number of potential entrants will lead to a relatively higher value of ag and
 more sacrifice of the present profit by the local incumbent (assuming ao < &). Similarly,
ceteris paribus, higher belief of the local firms regarding low-cost technology of the MNC or
more uncertainty in the government policy continuation may be a reason for less share holding
by the local firm. If the government can credibly commit to the continuation of its present policy
then local firm will not have incentive for sacrificing its present profit here. Thus, even if the
government’s intention is to carry forward its liberalized policy, the problem of making credible
commitment will give the local firm incentive to sacrifice its present profit and will imply a loss in

the domestic producer surplus in the first period while in the future MNC extracts total surplus
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Let us define ag as a value of a so that (4.5) holds with equality. Since s > 0 and in a JV
a € (0,a], where, @ is the government regulated upper bound of the foreign equity participa-
:T:'fiﬁ? gfi:r (tdhe 'ex'mtence of ag > 0, we need HU=AOEITEID 1 he positive. Assuming

Ue) ME)=D) 5 , applying the property of continuity, one can always find a to be posi-
tive. This implies that in that situation 3a € (0,min.{ao,&}] for which the incumbent will go
for JV in period 0. [

Note that if imitation cost is non-binding, i.e., [I(cz) < TI(c})+I, then there will be no JV in
period 0. This shows that if the MNC can extract same rent from each of JV and TT agreements
then there will be no JV in period 0. Also this implies that if patent protection is sufficiently
weak then this gives the incumbent an incentive to-go for a JV in period 0. Since weak patent
protection prevents the MNC to extract full surplus generated from its technology under TT, it
leaves some profit to the licensee. This benefit induces the incumbent to go for a JV in period

0 50 that in period 1 it can get this surplus if the MINC is compefieq o (¢ vty « T cacdaace

period with the entrant. However, even if [I(c2) > T1(c;) + 1, the JV will not occur in period 0 if

there is no threat of entry in period 1 (i.e., if z = 1). The absence of the threat of entry removes
the fear of the incumbent of losing MNC’s technology in period 1 and gives no incentive to go
for JV in period 0. Further with no perception of government policy reversal (i.e., ¢ = 0) the
incumbent will not go for JV in period 0. If the government can credibly commit that it will
continue its liberalization policy, i.e., it will allow new JV in period 1, then the MNC will be
able to extract full surplus generated from its technology in period 1. So, there is no sense in
sacrificing present profit by the incumbent. Therefore, if all these things hold simultaneously
then the incumbent will go for JV in period 0 even if it does not get any benefit immediately.
Though we have considered a simple model to highlight the reason for making a JV by a local
firm entirely due to expected future benefit, this model can help us to give some insight regarding
social welfare of the domestic country and the sharing by the two partners in the JV. Assume that
the MNC holds a fraction 3 of this min.{ao, &} in the JV. This fraction may represent bargaining
power of the MNC. Therefore, the local incumbent holds (1~ Bymin.{ao, &} + (1 —min.{ao,&})
in the JV. Now we see that with the increase in the number of potential entrants in the future
period, the value of z is more likely to go down. This implies that other things remaining the
same a rise in the number of potential entrants will lead to a relatively higher value of ag and
 more sacrifice of the present profit by the local incumbent (assuming ao < &). Similarly,
ceteris paribus, higher belief of the local firms regarding low-cost technology of the MNC or
more uncertainty in the government policy continuation may be a reason for less share holding
by the local firm. If the government can credibly commit to the continuation of its present policy
then local firm will not have incentive for sacrificing its present profit here. Thus, even if the
government’s intention is to carry forward its liberalized policy, the problem of making credible
commitment will give the local firm incentive to sacrifice its present profit and will imply a loss in

the domestic producer surplus in the first period while in the future MNC extracts total surplus
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incumbent will offer [1(;) + d and gets the technology. Since II(c}) > TI(c}), 3d > 0 so that
the incumbent will outbid the entrant always. So, whether government allows TT and JV.
incumbent will outbid the entrant while targeting the MNC with ¢} technology. '
Now consider that the government allows only TT and local firms are making offer targeting

a MNC with ¢, technology. Here, due to asymmetric information, entrant will offer TI(c;) +
I because the entrant will not offer an up-front fixed fee more than I1(c}) to get separa‘ting
contract. But ing IHcz) > TU(c}) +7, here incumbent wil) outbid the entrant

3)2{11y§/13y offerigg a contract (I1(c}) + d) + I, where the value of d is same in both the offers

targeting MNC with ¢ technology and MNC with ¢z technology. But, if government allows JV
in period 1, incumbent cannot outbid the entrant while making an offer targeting the MNC with
¢, technology and in this situation the MNC extracts full surplus generated from its technology.
Thus, it is clear that here incumbent has no incentive to go for a JV in period 0.

Formally, the payoffs of the MNC and the incumbent are given by, respectively, conditional

on no collaboration in period 0
A (NC) = q(1(¢h) + I +d) + (1 = @)TI(e2) (4.6)
IL(NC) = Tl(er) + pa(ii(es) — T1(e)) = T = d) + (1= P)(AIR) =TIy =d) - (47)

where d > 0 and very small.

The payoffs, conditional on JV in period 0, of MNC and incumbent are given by, respectively
M, (JV) = all(er) + q(I(e) + T +d) + (1 — q)(c2) (4.8)
(V) = (1 — a)ll(er) + p(li(e) = T1(ch) = F = d) +(1 = PN — Tl —d)  (4.9)
From (4.6) - (4.9) we see that there is no incentive for the incumbent to make a JV in period

0.
drastic with respect to ci then the incumbent will always
allowed and there is no

If we assume that ¢y is also non-
outbid entrant for the new technology even if JV in future period is
collaboration in period 0. So, the incumbent has no incentive to go for a JV in period 0. Thus
the following proposition is immediate from our above analysis.
Proposition 4.2.3 (a) If entrant comes with ¢y technology, JV in period 0 between MNC
and incumbent will always occur even if ¢z is non-drastic relative to c1.

(b) If entrant comes with no technology, then (i) JV will not occur in period 0 provided
at least ¢| is non-drastic to c but (ii) JV will occur in period 0 provided ¢} is drastic

with respect to c1.

4.3 Conclusion
In this chapter we try to explain an empirical observation. A recent survey on Indian firms
shows that many of them give high importance on getting future technologies as a reason for
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making a JV. We show that with the possibility of government policy reversal and the threat of
entry, a JV can be formed even if the venturing partners get no immediate benefit but expected
future benefit may encourage the local firm to go for the JV. We have also shown the importance
of technological between the i by and the entrant in forming the JV. More
precisely, we have shown that if the technologies of the incumbent and the entrant yield equal
marginal costs of production, then JV will always occur in the present period whether the
invented technology of the MNC is drastic or non-drastic with respect to the technology of the
local firms. But if the entrant comes with an inferior technology relative to the incumbent’s
technology, then JV may or may not occur in the present period. In this situation, JV in the
present period will occur provided the worst possible technology of the MNC perceived by the
local firms is drastic with respect to the technology of the incumbent. Further, we have shown
that if the local government wants to continue its JV policy in future but cannot commit it,
then the welfare of the domestic country will be less relative to a situation where the domestic

government can credibly commit its policy.



Chapter 5

Host-Country Policy: Commitment

or No-Commitment!

5.1 Introduction

s towards the multinationals where the host-

This chapter evaluates the host-country polici
country government may or may not commit to its policies. It is usually believed that if a
government can credibly commit to continue its present policies in the future, by this it helps
where the government

to increase welfare of the domestic country dtoa
cannot commit to its policy (see, Marjit, 1990a, Abdalla, 1992, Broll and Marjit, 1994, Marjit
et al., 1994, etc.). Marjit (1990) and Abdalla (1992) have focused on the expropriation threat.
Nowadays the threat of expropriation seems rather remote; however, the possibility of less
5. For example, Broll

extreme policy intervention in the form of tax/tariff or subsidy still exis
and Marjit (1994) and Marjit et al. (1994) focus on the problems due to uncertain tax policy
of a host government. From these works one can argue that a committed government policy is
welfare improving. Contrary to that, Al-Saadon and Das (1996) show the possibility of greater
welfare under non-committed government tax policy.

We revisit to the question of whether social welfare is greater under committed or non-
committed government tax policy. Under committed government policy, government announces

its policy before the action taken by a firm and under non-committed policy, the firm moves

first and then the government announces its policy.? When there exists the possibility of future
government policy intervention, the MNC may strategically choose its mode of operation to
fight against the future policy intervention and it may not open its fully owned subsidiary (S),
rather it can go for technology transfer (TT). We find that if the bargaining power of the MNC

is sufficiently high then host-country welfare will be higher under the committed government

b)

VThis chapter is based on Mukherjee (1997
2In case of strategic trade policy, Brander and Spencer (1985), Spencer and Brander (1983), Lee (1990), etc.,

examine the implications of committed (trade) policy of the governments of different countries.
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policy; otherwise, like Al-Saadon and Das (1996), the welfare will be greater under the non-
However, sometimes the nature of technology may prevent a
Then only possibilities are S and JV. Further, it

committed government pol

s often

firm from licensing its
found that JV agreements consist of only equity sharing arrangements.® In this scenario, we
highlight on the role of technology choice by the MNC. While looking at the role played by
the technologies, we find that if the MNC has the technology level as a choice variable also
along with its shareholding in the JV, again unlike Al-Saadon and Das (1996), the host-country
welfare may be greater under the committed government policy.

Our analysis is related to the work of Al-Saadon and Das (1996) but differs significantly in
several directions. First, we end ine the mode of operation by the MNC when
the MNC has the option to go for S, JV or TT. Under S, the MNC owns 100% ownership share
of the firm. Under JV, both the MNC and the local firm own the share of the firm and under
T'T, the MNC sells its technology to a local firm and charges fee for its technology. Secondly, we
focus on the effect of bargaining power between the local firm and the MNC on the government’s
policy choice (i.e., either to commit or not commit) and social welfare. Thirdly, though for

simplicity, we shall concentrate only on a situation where the goods are sold entirely in the
foreign market, to show the importance of the nature of the market, we shall briefly consider
the implication for goods sold entirely in the domestic market.! Finally, we address the effect
of technology choice by the MNC on policy choice.

To highlight the role of bargaining power and technology choice by the MNC separately, we
divide the analysis into two parts. In the first part (section 5.2), we consider a situation where
the MNC has one technology to produce the good and choose its optimal mode of entry - S,
JV or TT. Here we assume that the MNC can charge a fee along with equity sharing in JV. In
this structure, we see the role of bargaining power on the choice of government policy. However,
sometimes it is not possible to make a T'T arrangement (may be due to the nature of technology)
as well as to charge a fee in a JV. Section 5.3 considers this aspect and focuses on the role of

technology choice by the MNC.

5.2 Bargaining power

Products for foreign market
In this section we assume that the MNC has a single technology to produce the good and it

wants to enter a country, called host country (H). This MNC can choose its entry strategy from
S, JV and TT.® We assume that the goods are sold entirely in the foreign market.®

This may be due to government restriction (see, Tang and Yu, 1990). Also, see Lee and Shy (1992), Al-Saadon
and Das (1996, section 3) for this type of JV agreement.

“One can easily extend this analysis to a situation where the goods are sold in both domestic and foreign markets.
Since our main focus is different, we are not doing it here.

5We assume, without loss of generality, that the MNC will choose S if it is indifferent between these options.

One can think that this type of plant set up and selling decision may be due to the reason that the host country
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Assume that inverse market demand is given by

a>0 (5.1)

p=

where the notations have usual meaning. The (constant) marginal cost of production is given
by ¢, ¢ < a, and there is no other cost of production.

Now consider the problem of host country government. The government of H imposes a
specific production or excise tax, ¢, on the output of the firm to maximize social welfare which is
the sum of local firm’s profit and tax revenue.” We consider two situations, called ‘commitment’
and ‘no-commitment’, like Al-Saadon and Das (1996). In case of ‘commitment’, first government
sets t, then the MNC takes its action, but under ‘no-commitment’, first the MNC takes its
decision and then the government takes its decision.

For both the commitment and no-commitment cases, output and profit of the firm, for a

given ¢, will be

(5.2)
(5.3)

Commitment
First, we consider the commitment situation. Solving by d induction, it is easy to

check that the MNC will choose S.* So, government maximizes®
(a—c—t)
Ve = —_— ¥
max W = maxte—s (5.4)
First order condition (foc) of maximization gives

=@ (5.5)

Second order condition (soc) is satisfied.
Therefore, payoff of the MNC and welfare of the host country will be respectively
(a—0)?
me =+ .6
™ 16 (5:6)
(a=c)?
A 5.7,
5 (5.7)

N
rovides some critical inputs to produce the good but domestic consumers have no desire for the good. Alternatively,
one can think that the MNC wants to set up its plant in a state which provides the critical inputs but demand for

W,

this product comes totally from the other state. In this situation government’s policy implies state government’s
policy of maximizing state’s welfare

7¢ can be alternatively interpreted as a specific tariff on imported inputs.

SHere MNC will be indifferent between S. JV and TT as it can choose a fixed fee, L, under JV and TT so that
its payoff is similar to that of S

“Throughout the analysis we assume that all profits of the MNC will be repatriated.
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In this situation government acts as a second mover and first the MNC decides whether to
go for S, JV or TT. So, here the government maximizes

(1-s)a=c—t)*  ta(la—c—tn)
4 + 2 -

(5.8)

max W,, = max
tn tn

where, s is ownership share of the MNC and L is the up-front fixed fee paid by the local partner
(in case of JV and TT) to the MNC.

foc gives
(a=c)s

(&) (5.9)

th =
soc is satisfied.
Knowing the optimal behavior of the government from (5.9) MNC chooses the option which
maximizes the firm’s profit and bargains with the local partner (if it is JV or TT) for its payoff.
Now we see that firm’s profit is given by (substituting (5.9)),

o
n= ——fé +‘S))z (5.10)

Therefore, firm’s profit will be maximum for s = 0. With s = 0, firm’s profit will be I = (aa?
whereas, the profit under a fully owned foreign subsidiary will be Tl (s = 1) = @ This
implies that here TT maximizes firm’s profit. So, the MNC prefers TT over JV and S. T hererore,

the following Proposition is immediate.

P ition 5.2.1 In the * > regime, TT mazimizes firm’s profit.

The intuition of the above result is simple. Under no-commitment regime, the rent secking
motive of the host government will be reduced if it has to take care of the local firm’s profit.
Further, the incentive for rent seeking by the host government will be less the more will be local
firm’s profit. This induces the MNC to charge an up-front fixed fee and transfer its technology
to the local firm. Since after the technology deal, all profits generated in the project will be
retained by the local firm, it eliminates the incentive for rent secking by the host government
and generates maximum possible profit in the project.

Now the MNC will charge an up-front fixed fee, L, which maximizes

a- ) (e .
- Ly .11
where, €2 i the reservation payoff of the MNC, ie., what the MNC can gt under S,
reservation payoff of the local partner is 0 as it cannot produce the good without the technology
of the MNC and @ shows the bargaining power of the MNC. Maximizing (5.11) with respect to
L gives i
L=(—%)—'(3a+1) (5.12)

Hence we can have the following Proposition.



Proposition 5.2.2 3a =a’ > 0 such that Ya <a' W, > W, and Ya > o, W, < We.

Proof: For a = 0, we see that L = &+ and the welfare (i.e., the payoff of the local partner)
is
3(a—c)? (a=c)?
P Clnll MENS TPARSS Clnd 5.
W(a=0) W 3 (5.13)
But for a =1, L = @& and
o
Wi(a=1)=0<W,= % (5.14)

Since L and welfare are continuous in a € [0,1], we can say that 3a = a* > 0 such that
Wyl =0") =W, So,Va <a', W, > W, and Ya > a', W, < We. This proves the result. W

The above Proposition shows that if the MNC has sufficiently higher bargaining power then
under non committed situation it can extract sufficiently larger amount of the surplus that is
generated due to reduction of the rent seeking motive of the host government. Thus larger
portion of the benefit of the less aggressive behavior of the host government goes to the MNC. In
contrast, under committed regime, host government can internalizes the behaviour of the MNC.

d regime. On the

Hence, welfare under committed regime domi that of the
other hand, for relatively less bargaining power of the MNC, most of the benefit due to the less
aggressive behavior of the host government is retained by the local firm. At the same time,
the reduction in rent seeking behavior of the host government eliminates the distortion due to
the imposition of excise tax. This makes higher welfare under non-committed regime vis-a-vis
committed regime.

Therefore, Proposition 5.2.2 shows that if the bargaining power of the local partner is suffi-
ciently high then non-committed regime is better for the host government. But, for sufficiently
higher bargaining power of the MNC, social welfare will be higher under committed policy com-
pared to non-committed policy. It is usually believed that under non-committed government
policy, foreign firms are reluctant to enter into the host country and as a result of it domestic
country suffers welfare loss. This gives the local government an incentive to commit its policy.
But Proposition 5.2.2 shows another reason for committed policy. Since the MNC can adjust its
mode of entry as a response to the ‘policy hazard’ and can extract sufficient amount (in case of
government, policy results more welfare relative

MNC’s higher ing power), a

to a non-committed government policy.

Products for domestic market

So far we have considered that the goods are sold entirely in the foreign market. Another
extreme situation is where the goods are sold entirely in the domestic market. With this mod-
ification there will be no qualitative change in Proposition 5.2.2, i.e., the effect of bargaining
similar in both situations. But conclusion regarding

power on the choice of government policy
the mode of operation may be changed when the goods are sold entirely in the domestic market.
Hence, we are only focusing on how the mode of operation by the MNC may be affected.
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Commitment
Under the committed regime, the MNC will chcose S option. So, the government’s problem

is to
2
(5.15)
foc gives
(5.16)
soc is satisfied.
Therefore, profit of the MNC and welfare of H are
(a—o?
i :
=5 G17)
— )2
w, = (2=9" (5.18)
No-commitment
Here the government’s problem is to
— 2 — — e — 2
max Wi, = max &= C =) tale ) [l kY (5.19)
tn n 2 4
foc implies
(2 — 1)
@ +29) (5.20)
Now we can have the following Proposition.
Proposition 5.2.3 (a) If there is no possibility of subsidization by the g , i,

ta > 0, then firm’s profit will be mazimized under TT and JV with s < L.

(b) If government goes for subsidization also then firm’s profit will be mazimized
under TT.

Proof: (a) With no subsidization, from (5.20), we get that t,, = 0, for s < § and TT implies

a situation with s = 0. Thus the result holds.

(b) With the possibility of s ituting the value of (5.20) in firm’s profit, we
get 1T = (& This implies that firm's profit will be maximized under TT, i.c., where s = 0.
]

This proves the result.

Notice that Proposition 5.2.3 is based on an assumption under non-committed regime, viz.,
whether government will subsidize or not. Though we are considering a no-commitment regime,
one can think this as a situation where the government can commit whether it will subsidize or
not.'® But if we consider no-commitment in a wider sense, i.e., where the firms have no idea
whether government will subsidize or not (eg., where government has ability to subsidize), then
MNC, under non-committed regime, always prefers TT and the government will provide subsidy

too.
19This may be the result of a resource crunch of the government or may be a result of some other government

policy unrelated to this work.
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5.3 Technology choice

Often TT may not be a feasible choice to the MNC and the collaborative option that is left is
only JV. Further, the JV agreement often consists of only equity sharing arrangement.!! This
section focuses on these aspects. Hence, the JV agreement is similar to the one considered by
Lee and Shy (1992) and Al-Saadon and Das (1996, section 3). To focus on these issues only, we
shall assume that the MNC has full bargaining power. However, whether the MNC has a single
technology or multiple technologies to produce the good has an important consequence on the
choice of the government policy. To make it more clear, we start with a situation where the
MNC has only one technology for producing the good. Then we shall consider the possibility of
multiple technologies.

5.3.1 Single technology

Products for foreign market

Commitment

We start with commitment regime. Here, first government sets t. Then MNC takes its action
regarding S or JV. The problem is solved backwards. Here we consider that MNC has a single
technology. It will help us to realize the role played by the quality choice of the technology.

Therefore, MNC’s problem is to

max 15, = max =5 (5.21)

Maximization of (5.21) implies that s = 1, i.c., MNC will opt for fully owned subsidiary. So,

the government’s problem is to

(5.22)

(5.23)

(5.24)

No-commitment
Now consider no-commitment regime. Here, first MNC takes its decision. Then government

chooses . So, government’s problem is to

G (5.25)

max W, = max (1~ s)

11See, footnote 3.



foc for maximization gives

(5.26)
So, MNC maximizes following expression:
(a—c)%s
I = A S ]
ma [T}, = max = (5.27)
foc gives
1 (5.28)

Therefore, even under no-commitment, MNC opts for S and government sets t, = 5,
which is same as that of under commitment. So, MNC’s profit and social welfare is same under

both regime - commitment and no-commitment and JVs are not the outcome.

Proposition 5.3.1 If goods are sold entirely in the foreign market then social welfare is
same under it and i Also in this situation foreign firm prefers

Jully owned subsidiary for committed and non-committed government policy.

Proof: See the above discussions. u
This above result considers a situation where technology transfer is not a feasible option and

JV agreement consists of only equity sharing agreement. Therefore, under JV the MNC gets
according to its share in the JV. While, under non-committed regime, the MNC can reduce the
rent seeking motive of the host government by giving some share to the local firm, it makes
less share for any given profit of the firm. For any share of the MNC less than one, the loss to
the MNC due to less share outweighs the gain due to reduced aggressive behavior of the host
government. This induces the MNC to go for fully owned subsidiary even under non-committed

regime and makes the both regime equal.

Products for domestic market

Now instead of assuming that the goods are sold entirely in a foreign market, let us assume
that all products are sold in the host-country. So, now consumer surplus enters in the social
welfare function. Like the previous section we assume that MNC has one technology to produce
the good.

Commitment

Here MNC’s problem is to

- — 2
masIT;, = mi\xs@'—:t—E) (5.29)

Maximization of (5.29) gives us s = 1. Government’s problem is to

2
—c—t.,
max W, = max to) +zc(-“;—) (5.30)



From (5.52) and (5.53) we get that t. % t,, iff (applying (5.43))

S > S 550
—2f"(en) < (J"(cc) = 3) :
Optimal welfare under no-commitment regime is given by
_(a=c)? -
W= (5.55)
Now compare W, and W,,. W, % W, iff
—f'(cc)
Se) 5.56
3o (5.56)

Denoting, =

sition.

Proposition 5.3.3 (a) If 2 >y, then We > W, and te > ta.
) Ify>z> /G, then We > W, and tc < t.
(c) If Jy >z, then W, < W, and tc < tn.

If the MNC has the quality of technology to be used in the project as a choice variable then

by the host governmen relatively inferior quality technology in the

project. This efficiency loss may not be outweighed by the gain from ‘policy hazard’. Hence,
committed regime may give more welfare relative to non-committed regime.

From Proposition 5.3.3 we see that depending on the cost function f(c), welfare under

commitment may be more than that of i Here itted or

government policy does not affect foreign firm’s entry decision but can affect technology choice
in such a way that commitment may be better than no-commitment for domestic welfare. So,

Proposition 5.3.3 modifies the result of Al-Saadon and Das (1996) where welfare under no-
13

is greater than

5.4 Conclusion

d ble from

This chapter shows whether a committed or policy is
the point of view of a host country. We develop a model where a foreign firm can choose its entry
decision strategically in the presence of future government policy intervention. It is obtained
that if the government does not commit its policy, it is better for the MNC to transfer its

technology against an up-front fixed fee. On the other hand, under the committed government

TSTn case of sale i domestic market only, the MNC will go for a JV under non-committed regime but welfare under

non-committed regime may or may not be greater than the welfare under committed regime.
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foc gives

(5.31)
So, optimal welfare is given by
(5.32)
Also
e = £ﬂ;_c)2 (5.33)
No-commitment

Here, first MNC takes its decision on the mode of entry. Then government takes its decision

on t. So, government’s problem is to

max W, = max (& e - )? (5.34)
foc gives
(5.35)
So, MNC’s problem is to
(5.36)
Maximization gives :
s=1 (5.37)
Therefore, optimal tax rate under no-commitment is zero, i.e., t, = 0. So, optimal welfare
is given by
w, = ez (5.38)
and,

(5.39)

From (5.32), (5.33), (5.38) and (5.39) we have the following Proposition.

Proposition 5.3.2 If goods are sold entirely in the domestic market then under no-
commitment situation both welfare and MNC’s profits are higher than that of under
In case of 2 MNC’s optimal entry strategy is to

Jorm a JV whereas under commitment it operates its fully owned subsidiary.

Since the host government cares for the domestic consumers also, for any larger profit share
of the local firm, the incentive for rent seeking by the host government reduces in a greater
extent relative to a situation where the goods are sold entirely in the foreign market. Thus,
unlike the previous Proposition, if the MNC does not go for fully owned subsidiary, the gain
to the MNC due to less aggressive behavior of the host government outweighs the loss due to
less share holding in the project. This induces the MNC to go for JV while taking decision
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on shareholding. This less shareholding of the MNC induces the host government to play less
which, in turn, i the distortion of the excise tax and creates more welfare

relative to committed situation

Proposition 5.3.2 shows that it is better for the MNC to form JV in response to ‘policy
hazard’. Therefore, in contrast to Proposition 5.3.1, here MNC favors JV to fight against ‘policy
hazard’. Also like Al-Saadon and Das (1996), here non-committed government policy gives more

welfare than committed government policy to the domestic country.

5.3.2 Multiple technologies

Here we assume that the MNC has to decide the quality of the technology too along with the
mode of entry. Further, consider that the MNC has to incur higher cost to get better technology
where the cost incurred by the MNC cannot be verified.

We assume that to operate the project with a better technology the MNC has to incur a cost
f(c) with f' < 0, f” > 0 and ¢ € [0,a] with f(a) = 0. Existence of f may have different reasons.
One simple interpretation is that MNC needs to incur f(c) as resource cost of technology transfer
(see, Teece, 1977, 1981).2 Alternatively, one can think it as costs to produce different qualities
of technologies (see, Marin and Schnitzer, 1995). So, here MNC chooses simultaneously s and
¢ to maximize its profit. Note that this f(c) has to be incurred by the MNC irrespective of its
mode of entry. So, welfare does not include this cost. For simplicity, here we concentrate only
on sale in the foreign market. However, one can easily extend it for domestic market also.

Commitment

Here MNC’s problem is to

max 15, = max @ (5.40)
focs of maximization give
s=1 (5.41)
sle—ce=td)
- = f(cc) =0 (5.42)

2
From (5.42) we get the optimum quality level of the technology. Assume that soc for max-
imization holds, i.e., 3 < f(cc). Differentiating (5.42) (with s = 1) totally with respect to cc

and t; we get

(5.43)

2(f"(ee.

Now government’s problem is to

max IV, = max lb(“_’fg‘_“) (5.44)

See, Lee and Shy (1992) for similar type of cost function. In a different context, Kabiraj (1990) also uses a cost

function which is related to technology level in a similar fashion.

39



foc gives
(5.45)

So, optimal welfare is given by
a—c)’(1+
We (o e+ ) (5.46)
2(2 + 52)?
No-commitment
Here government’s problem is same as that of section 5.3.1 where MNC has single technology.
So, government’s optimal tax is given by
(a—cn)s -
ty = 4T,
(T+s) @47

MNC's problem is to
—f(ea) (5.48)

" (a—cn)s
maxlly, = max Ay

From maximization we find that s = 1, i.e., MNC will opt for fully owned subsidiary. Regarding

technology choice foc gives
a-cu)s o,
_ éf(l +s))2 — f(ea) =0 (5.49)

With s = 1, (5.49) reduces to

= f'(ea) =0 (5.50)

8

Assume that soc for maximization holds, i.e., § < f”(ca)-
Therefore, optimal tax rate is given by t, = iTl, Now, from (5.42) and (5.45) with s = 1,

we get that

deg
TQ’T&%—)‘“).— fllec)=0 (5.51)
Also see that
(1+5=) 1 de.
202+ 4) dt,
This implies that under commitment regime MNC chooses better technology relative to no-
commitment regime, i.e., cc < cn. .

Now compare t; and t,. tc = t, iff

<
zesh

From (5.50) and (5.51), we get
(a—c) T2+ ) )

(@=ed ~ “afe)d+ %)
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From (5.52) and (5.53) we get that t. % t,, iff (applying (5.43))

S > S 550
—2f"(en) < (J"(cc) = 3) :
Optimal welfare under no-commitment regime is given by
_(a=c)? -
W= (5.55)
Now compare W, and W,,. W, % W, iff
—f'(cc)
Se) 5.56
3o (5.56)

Denoting, =

sition.

Proposition 5.3.3 (a) If 2 >y, then We > W, and te > ta.
) Ify>z> /G, then We > W, and tc < t.
(c) If Jy >z, then W, < W, and tc < tn.

If the MNC has the quality of technology to be used in the project as a choice variable then

by the host governmen relatively inferior quality technology in the

project. This efficiency loss may not be outweighed by the gain from ‘policy hazard’. Hence,
committed regime may give more welfare relative to non-committed regime.

From Proposition 5.3.3 we see that depending on the cost function f(c), welfare under

commitment may be more than that of i Here itted or

government policy does not affect foreign firm’s entry decision but can affect technology choice
in such a way that commitment may be better than no-commitment for domestic welfare. So,

Proposition 5.3.3 modifies the result of Al-Saadon and Das (1996) where welfare under no-
13

is greater than

5.4 Conclusion

d ble from

This chapter shows whether a committed or policy is
the point of view of a host country. We develop a model where a foreign firm can choose its entry
decision strategically in the presence of future government policy intervention. It is obtained
that if the government does not commit its policy, it is better for the MNC to transfer its

technology against an up-front fixed fee. On the other hand, under the committed government

TSTn case of sale i domestic market only, the MNC will go for a JV under non-committed regime but welfare under

non-committed regime may or may not be greater than the welfare under committed regime.
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policy, the MNC is indifferent between three options - S, JV and T'T - mentioned in this chapter.
But, whether the host country welfare is greater under committed or non-committed government
policy depends on the bargaining power of the MNC and the local firm.

When the nature of the technology is such that TT is not a feasible option and the JV
agreement consists of only equity sharing arrangement, we find that social welfare under non-
committed policy always (weakly) dominates that under committed policy when there is only
one technology to produce the good. This is similar to Al-Saadon and Das (1996) where welfare
under non-committed policy is strictly larger than that under committed policy. But, with the

logies welfare under itted policy may be greater relative to

presence of multiple
welfare under non-committed policy.
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Chapter 6

Pre-commitment and Technology
Transfer!

6.1 Introduction

This chapter deals with the problem of technology licensing when firms adopt strategies which
can be pre-committed. It is closely related to the paper by Marjit (1990b) who considers the
possibility of technology transfer in a duopoly where a technology seller and a technology buyer
compete in the product market like Cournot duopolists. Using a fixed fee licensing contract?,
Marjit (1990b) derives condition under which the technologically superior firm will sell its tech-
nology to the technologically inferior firm. The result of that paper is that technology will be
transferred provided the initial technologies of the firms are sufficiently close. In this chapter
we consider the possibility of technology transfer in a similar framework with an exception that
here firm(s) can take an action before its production that helps to pre-commit to a higher output
level.

In industries where strategic interactions play important role, firm(s) can get strategic advan-
tage through pre-commitment. Two well known forms of pre-commitment are given by capacity
installation and by incentive delegation. Entry-deterrence literature has showed how an incum-
bent firm can make a strategic capacity choice deterring entry of its competitor. The relevant
contributions are Spence (1977), Dixit (1980) and Basu and Singh (1990). While Spence (1977)
and Dixit (1980) focused only on the capacity choice, Basu and Singh (1990) allowed the firm to
commit to capacity level as well as to the unit cost of capacity. Fershtman and Judd (1987) and
Basu, (1995) focused on the possibility of pre-c i by incentive del ion rather than
capacity choice. They considered the role of incentive delegation through hiring a manager® for

- - -

\This chapter is based on Mukherjee (1997a)

The implicit assumption is that the provision of output royalty in the licensing contract is not possible. The
possibility of costless imitation by the techuology buyer after getting it or lack of information needed for a royalty
provision may be the reason for fixed fee licensing contract (see, Rockett, 1990 and Katz and Shapiro, 1985).

Those papers and also this work use the term ‘manager” to refer to an ‘agent’ who takes output or price decision
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getting such an advantage. While Fershtman and Judd (1987) focus only on the properties of
incentive equilibrium, Basu (1995) has endogenized the choice of hiring a manager.*

Although the topic of transfer has d fair amount of ion, until now
the literature on technology transfer have not paid much attention to the possibility of strategic
the problem of transfer

pre-commitment by the seller and/or buyer while
in an oligopoly. The ability to pre-commit changes optimal behavior of the firms and gives a
d against its itor. This in turn, influences the

firm (who its) strategic
decision of technology transfer. Also in this respect the nature of the firm (seller and/or buyer)
who commits, has important role to play. As the identity of the committing firm changes, it
changes market outcome and affects the likelihood of technology transfer. Hence, we think, it

is important to see the role played by pi while i transfer in
a market with strategic interactions. )
We consider two types of p i - by capacity i ion and by

incentive delegation. While the former shows the effect of a restriction on the ability to commit,
the latter highlights the role of commitment cost (defined later). In case of commitment by
capacity installation, we follow the path of Basu and Singh (1990) with the exception that
competition in the product market is characterized by Cournot-Nash game (like Dixit, 1980).
Here the firm(s) by capacity installation and unit cost of capacity. However, the

ability to pre-commit to unit cost of capacity is restricted by the marginal cost of production

(more details later). In our study we discuss how the restriction on pre-commitment can affect
the decision of technology transfer. .

Then we devote our attention to a different way of pre-commitment - commitment by incen-
tive delegation. Here commitment takes the form of hiring a manager and delegating decision-
making power to this manager. However, hiring a manager may be a costly device and may act
as commitment cost (defined later). Different commitment cost may give different equilibrium
configurations (see, Basu, 1995) and may affect the possibility of technology transfer. In our
by capacity i lati large market size®

analysis we shall see that in case of
relative to the level of technology will act as a restriction to pre-commitment to the unit cost

of capacity. In contrast to that, small market size relative to the level of technology and com-
mitment cost may act as restrictions on hiring a manager, which in turn, acts as a restriction to
7 - Pl

commitment through incentive delegation. Therefore, these two types of commitment focus on
two different restrictions on pre-commitment. Further, in case of commitment by both firms, we

shall again find the difference of these two types of i on the
zation. Hence it is interesting to see the effect of these two different forms of pre-commitment

on the likelihood of technology transfer.
The plan of this chapter is as follows. In section 6.2 we consider the possibility of technology

of a firm to maximize an objective function delegated to him or her by a profit-maximizing ‘owner’ or ‘principal’.
4See, Basu, Ghosh and Ray (1997) for the use of strategic incentive delegation within government and the firm.
*In the following analysis the intercept term of the demand curve will be treated as a proxy of market size.
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transfer when firm commits by capacity installation. First, we see the possibility of commitment
by only one firm in an incumbent-entrant situation. We find that whether the incumbent is

fiicient has important role to play in the technology

efficient or
transfer possibility. Then we look at the possibility where both firms move simultancously in
each stage. We compare the results with its no-commitment equivalence model (i.e., Marjit,
1990b). In section 6.3, we consider the possibility of pre-commitment by hiring a manager.

Conclusions are given in section 6.4.

6.2 Commitment by capacity installation

6.2.1 Commitment by one firm

We consider a game of an incumbent and an entrant. They produce homogeneous products and

face an inverse market demand function

—q.a>0 (6.1)

p=
where p is the price of the product and ¢ = ¢1+q2 is industry output. Suppose firm 1 can produce
its product g1 with a (constant) marginal cost of production ¢; > 0 and firm 2 produces g2 with
a (constant) marginal cost of production ¢z with 0 < ¢z < ¢; and ¢ € (c2, a42); otherwise, firm
1 will get zero profit even if firm 2 does not commit. Consider that there is no fixed cost of
production. Suppose production requires capacity installation. Like Basu and Singh (1990) we
assume that the incumbent can commit to a capacity level, ki, as well as to the unit cost of
capacity, r;. The per unit cost of output is given by ¢; and this is determined by the technology
level of firm i. So, when an incumbent commits to 7y it can commit upto ¢; so, i € [0,¢].
Therefore, while producing its output, g;, firm i is facing marginal cost as (¢; —7s) for i < ki and
¢; for g; > k; because the pre-committed cost act as a fixed cost at the production stage. Since
the entrant has no prior commitment, it will operate with its actual marginal cost of production
while choosing its output. We assume that firms choose their outputs simultaneously, if the
entrant enters, and compete in quantities. Therefore, like Dixit (1980) the post-entry game, if
entry occurs, is a Cournot-Nash game.

So far we have not introduced the ibility of technology transfer in this i
game. In other words, so far we have considered a game under the history of no technology
transfer. Now consider the full game. At the first stage firms take decision on technology transfer
where the technologically efficient firm sells its technology to its competitor. In stage two, the

* incumbent firm commits. In the third stage firms choose their outputs. Figure 5 describes the

moves.
Figure 5

We assume that technolog\, will be transferred whenever it is feasible and the patent licensing
of only up-front fixed fee. The justification is that this constraint in '.he

contract will con
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licensing contract exists due to the impossibility of monitoring the relevant actions necessary

to enforce a royalty provision in a patent licensing agreement. It may be that the licensee

can ‘imitate’ or ‘invent around’ the licensed technology costlessly after getting it (see, Rockett,
1990). Therefore, in case of technology transfer, the technology seller takes an up-front fixed fee
from the transteree as a price of the y ana gives 1ts o

6.2.2 Technologically efficient firm commits

transfer ing that the i bent firm

is technologically efficient firm. Therefore, in our framework we consider that firm 2 is an

This subsection addresses the problem of

incumbent and can commit. First consider the following Lemma.

Lemma 621 Suppose a < des. TRer ridler™ R Rty o ey destenlayy el e 2

will produce min{®=2*%, (a — c1)}.

Proof: See Appendix A.1.

Now consider the game under the history of technology transfer. Given that technology
transfer has occurred both firms will have identical marginal cost of production c2. Firm 2 will
choose T2 = %52 and this 2 < 2 iff @ < 5ca; otherwise, 72 = c2 always. Whatever is the
commitment by firm 2, both will produce positive output.

Let us divide the analysis of this subsection into three parts - (i) when market size is fairly
small relative to the marginal cost of production of the technologically efficient firm (a < 4e), (ii)
when market size is fairly large relative to the marginal cost of production of the technologically
efficient firm (a > 5c2), and (iii) the intermediate market size relative to the marginal cost of
production of the technologically efficient firm (4c2 < a < 5¢2). :

First, suppose @ < dcs. In this case under the history of no technology transfer industry

profit is

— 2 — 2 2
ng+ng=w@_+(“’iﬂ‘fmqsa_ﬂ2 6.2)
16 8 3

a+2c;
10+ 1 = (e1 — ex)a—en), forex 2 =g (6:3)

Industry profit under the history of technology transfer is given by

oy = Moo (6.4)
For technology transfer to be profitable, industry profit under the history of technology transfer
must be greater than the industry profit under thé history of no technology transfer. Only in
t] tuation licenser can charge an up-front fixed fee as a price of technology so that no one is
worse-off under technology transfer vis-a-vis no technology transfer.

If @ > dcz, then in the pre-transfer situation, ¥ey < 6cz—a, T2 < c3 but Ve 2 6c2—a. 72 = 2
(sce Appendix A.1). Hence we see that if a > 5¢, then 13 = ¢z, Ver 2 ¢2 (as long as both firms
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produce positive output). This condition is same to that of necessary for 72 to be equal to ¢ in
the post-transfer situation.

Therefore, for 4c; < a < 5cs, (6.4) remains same but (6.3) and (6.2) (for ¢; > 6c2 — a) will
be changed. This, in turn, will change the possibility of technology transfer. But for a > 5ca,
(6.4) will also change.

Assume that a > 5c,. Consider the situation under the history of no technology transfer.
Now g1 > 0iff ¢; < &. Therefore, following the same reason of Lemma 6.2.1, firm 2 will produce

246 Ve, € (cz, ) and will produce (a — ¢;) for ¢y > §. So,

—2c1)? 1) (a — 3c;
oy o2t CralosSare) g o8 )
9 9 2
M+ = (- a)a—a) fora>] (6.6)
Under the history of post-transfer situation ‘
—2¢,)% — — -
PRI G N (R (L R R ©7

Now we have the following Proposition.

Proposition 6.2.1 (a) When the market is fairly small relative to the marginal cost of

production of technologically efficient firm (a < dca), technology transfer will occur iff

1 € (e2,61) where ¢ = 252 < el

(b) When the market is fairly large compared to the cost of production of

technologically efficient firm (a > 5c3), technology will be transferred iff ¢ € (c2,61),
2,

where, ¢ = 2522,

(c) In case of intermediate market size relative to marginal cost of production of
technologically efficient firm (4cy < a < 5c3), technology transfer will occur for ¢; € (c2,¢1),
where, ¢ < #2 < 2eda,

Proof: See Appendix A.2.

Also we sce that, 2522 Z 2593 iff o 2 $e; but 6 < 2323

In Proposition 6.2.1, we consider a situation where the technologically efficient firm is an
incumbent and has ability to commit to capacity level as well as to the unit cost of capital before
production stage. This incumbency advantage helps the technologically efficient firm to play
more aggressively in the output market and to raise its profits. Hence, it reduces the incentive
for technology transfer relative to a situation where the technologically efficient firm cannot
pre-commit.

To sum up, we see that if the incumbent firm, who can commit, is technologically efficient
then the possibility of technology transfer is reduced relative to its no-commitment equivalence

model.
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6.2.3 Technologically inefficient firm commits

Now assume that the i firm is tech: ically i i and it can p; it. There-

fore, in our structure assume that firm 1 is an incumbent.® Here again we consider two situations
separately - (i) when market size is fairly small relative to marginal cost of production of tech-
nologically efficient firm (a < 5c2), and (i) when market size is fairly large relative to marginal
cost of production of technologically efficient firm (a > 5¢z).

First consider that a < 5cs. Under the history of no technology transfer firm 1 will choose
= &=2a%a. For a < e, we have 0 < 7 < ¢, Yoy € (e @t22). Therefore, in the post-entry
Cournot-Nash equilibrium firm 1 will produce 2=23+2 and firm 2 will produce azdgila Here,
it is always optimal for both firms to produce positive output and both firms get positive profit.
Therefore, in case of no technology transfer industry profit is given by

— 2 2¢1)?
410 = (a 2681+81) 4 (e=3e2+2e) ©9)

16
In case of technology transfer, firm 2 will sell its technology to firm 1. Therefore, both firm
has marginal cost of production ;. In this situation industry profit is given by (the assumption

that a < 5co satisfies the constraint that ry < c2)
3(a— 2
I+ 1 = _(“Rﬂ (6.9)

Now assume that a > 5c2. This implies that in the post-transfer situation 71 = c2 (since
now ¢; = ¢2) and in the pre-transfer situation 1 = ¢ for ¢; < %5Z but for ¢ > &2y < ep.
Therefore, like the previous subsection, industry profit in the post-transfer situation is given by
(6.7), i.e.,

R . ) 1
9
For ¢ > ©5%, industry profit will be given by (6.8). But for ¢ < ¢ < #§2, industry profit is

given by

2¢5)?

(a+c2)(a— 31 +c2) 5
9 9

g + 119 = (6.10)

Now we have the following Proposition.

Proposition 6.2.2 (a) When the market size is small relative to the marginal cost of
production of technologically efficient firm (a < Scz), then technology transfer will occur
iff 1 € (c2,¢1), where, &1 = edi .

(b) If the market is sufficiently large relative to marginal cost of production of tech-
nologically efficient ﬁrm>(a > 5¢). then technology transfer will occur iff c1 € (c2,8),

where, ¢§ > % and & £ 25

“Note that even if firm 1 is an incumbent it can commit upto ¢ under no technology transfer since its per unit

cost of production, ci, is given by its technology.



Proof: See Appendix A.3.
Proposition 6.2.2 considers a situation where the technologically inefficient firm is an in-
cumbent and the technologically efficient firm is an entrant. Here technology transfer will help
the entrant to reduce its loss of profit due to the aggressive behavior of the incumbent through
capacity installation. Further, comparing Propositions 6.2.1 and 6.2.2 one can say that if in-

cumbent is technologically efficient firm then the range of e; for which technology transfer will

bent is ineffici

be profitable is less relative to a situation where i
Table 1 is showing the critical values of ¢; upto which technology transfer is profitable.

Table 1

Thus, we can say that if the incumbent firm, who can commit, is technologically inefficient
then possibility of technology transfer may be increased relative to its no-commitment equiv-
alence model. However, for this to happen we need that the market size (given by a) to be
sufficiently higher relative to the cost of the technologically efficient firm (i.e., c2).

6.2.4 Commitment by both firms

In the previous subsections we consider a sequential entry game. Now in this subsection we
consider a two stage game where in each stage both firms move simultaneously. More specifically,
after the decision on technology transfer both firms commit to capacity level as well as to the

unit cost of capital and then they choose output si ly.” Figure 6 describes the moves.

Figure 6

Here the firms will choose (73, k;) in such a way that in the output stage both will produce
their Cournot output level corresponding to their actual marginal cost of production. Hence,
upto its Cournot output level corresponding to the actual marginal

each will commit in capacity
cost of production ¢; (logic is similar to Tirole, 1989, p. 231 - 32). Therefore, equilibrium profits
and technology transfer decision will be similar to its no-commitment equivalence model (Mariit,

1990b). Thus, we have the following Proposition.
Proposition 6.2.3 Technology transfer will occur iff c1 € (cz, 22522).8

Proposition 6.2.3 considers a situation where both firms simultaneously commit to the ca-
pacity level and then take output decision simultaneously. Since both have options to credibly
commit to an output level through the capacity choice before the production actually takes
place, both can elimi the strategic of its itor through capacity installation.

7Recently, Gabszewicz and Poddar (1997) consider the problem of simultancous capacity choice in a duopoly

market with demand uncertainty.
#As the profits and proof of this Proposition are similar to Marjit (1990b), we are omitting the proof here.
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Hence, it leads to the capacity choice at their Cournot output level corresponding to their actual
marginal cost of production. Thus, this possibility of capacity i by both firms simul-

taneously does not affect the incentive for technology transfer relative to its no-commitment

equivalence model. This feature finds another importance for looking at the different types of
commitment. Below we shall show that in case of commitment through incentive delegation,
even if both firms can commit, technology transfer possibility can be changed relative to its
no-commitment equivalence model.

Now we are in a position to summarize the results of this section. We see that whether the
possibility of commitment through capacity commitment will increase or decrease the possibility
of technology transfer relative to where pre-commitment is not possible (Marjit, 1990b) depends
on the market size relative to the marginal costs of production as well as who has the ability
to commit. In case of sequential entry game where the incumbent is technologically efficient,
it always reduces the possibility of technology transfer relative to its no-commitment equiva-
logically i jent firm, for

lence model; but in case of i by the
large market size relative to the marginal cost of production of the efficient firm, likelihood
of technology transfer increases relative to a situation where pre-commitment is not possible.
However, commitment by both firms do not change the technology transfer possibility relative

to its no-commitment equivalence model.

6.3 Commitment by incentive delegation

In this section we consider a different form of pi i other than p by
capacity installation. Here we assume that both the firms have option to hire a manager and to
delegate decision-making power to that manager. To be specific, we follow the structure of Basu
(1995) with the introduction of technology transfer possibility. So, we consider the following
ion on technology transfer. In stage 2, owner of each firm

game. In stage 1, firms take deci
decides whether to hire a manager or not. In particular, each owner i selects m; € {0, 1}, where
m; = 0 means owner i does not hire a manager and m; = 1 means owner i hires a manager.
Once a manager is chosen and manager’s objective function is specified, which happens in stage
3, the manager decides how much to produce, in stage 4. In the absence of manager, the decision
in stage 4 is taken by the owner. In stage 3, each owner, if hires a manager, picks an objective
function for the manager. Following Fershtman and Judd (1987) and Basu (1995) we consider

that manager i's objective function can only belong to the following class®

Ri=aulli + (1 - 05)Si (6.11)

“Following the literature on incentive delegation, we also assume that due to the output verification problem,

incentive scheme is indexed to profits and sales (assumed to be verifiable).
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where II; and S; are the profits and sales function of the ith firm respectively and the owner has
to ensure that the manager gets its reservation income E; > 0.1° Following Basu (1995), define

Zi=Ei-X; (6.12)
where X; be the amount that owner i can earn elsewhere in the time that gets released after
appointing a manager. Here X; < E; and it depends whether some supervision by the owner is
needed or not. Therefore, Z; may be called as cost of commitment.

To retain the similarity with the previous section we shall consider the cases of hiring a
manager by only one firm and by both the firms. However, note that there is a difference
between these two types of commitment. Previously we have seen that there is an upper bound
to pre-commitment given by the technology level (i.., marginal cost of production). In this
situation, the value of Z; may be so high that it is beneficial for a firm not to hire a manager
and, therefore, it acts as a restriction to hire a manager; but, once manager is hired, then the
owner can set any value of a; in (6.11). So, there is no restriction at the incentive delegation

stage.

6.3.1 Commitment by one firm

Here we consider a situation where only one firm hires a manager. This may be due to different
value of Z;. Since the firm which hires a manger can set an unrestricted a in (6.11), the results
will be similar to that of the previous sections (section 6.2.2 and 6.2.3) where the constraint on
the per unit cost of capacity is non-binding. Thus we just mention technology transfer possibility

without proving it in detail.

6.3.2 Only technologically efficient firm hires a manager

For simplicity, we are assuming that Z» = 0 and Z; > 0 and very high so that it is firm 2, only
who always hires a manager and delegates incentive.!! Here, only firm 2 hires a manager and
delegates incentive scheme to the manager. Since, after it, the manager of firm 2 will play with
the owner of firm 1, owner of firm 2 will choose @2 in such a way so that the outcome of the
game corresponds to the Stackelberg leader and follower output level of firm 2

ag
and firm 1 respectively. Therefore, technology transfer will be profitable provided
I+ 11 > 119 + 113

where, the values of (T3 +113) and (IT{ +I13) are given by equations (6.2), (6.3) and (6.4). Hence,
like Proposition 6.2.1(a) technology transfer will occur ¥e1 € (cz, ¢1), where, & = 2atda ¢ 2efda,

0Owner 1 and 2 selects a; and ay, respectively, in stage 3. Actually manager i gets A; + RiB; where 4; and B;
are constants. Since maximizing A; + R, B, and maximizing (6.11) is same if the choice variable is g;, we shall speak
as if the manager’s objective function is R.. A, and B; are chosen by owner i to simply ensure that the manager gets

its reservation income E; > 0.
NGiven the demand specification, firm 1 will not hire manager when firm 2 hires a manager provided 7, >

Hosseuaafl _ (e-teyring
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6.3.3 Only technologically inefficient firm hires a manager
Like the previous subsection, we may assume that this is the outcome of Z; = 0 and Z; > 0 and
very high so that only firm 1 always hires a manager. Following the similar reasoning of section
6.3.2, like Proposition 6.2.2(a) technology will be transferred always iff ¢; € (cz, 222

6.3.4 Both firms hire a manager

In this section we consider two cases. Firstly, we consider a situation where X; = E;, i.e., Z; = 0.
Then, we consider a case where E; > Xj, i.e., Z; > 0. However, in this case we consider that
2y =2, =2 > 0 and also focus only on the equilibrium where under no technology transfer
equilibrium outputs of the firms correspond to Stackelberg leader-follower output. Though here
many possible situations may arise we restrict ourself to a particular situation because the
analysis of this case only is enough to show the role of commitment cost (i.e., Z) to increase
the likelihood of technology transfer. To be specific, we examine whether the range of ¢; values
over which technology transfer is profitable increases relative to other cases of this section. Also
we examine whether the range of ¢; values over which technology transfer is profitable may be
larger than the ¢ values of its no-commitment equivalence model (Marjit, 1990b). In particular,
with Z; = Z, = Z > 0, we consider the case where firm 2 hires a manager and firm 1 does not
hire a manager , i.e., on the equilibrium (0,1), where first (second) term stands for firm 1 (firm

2).12

6.3.5 Zero cost of hiring a manager

Here we consider the case where cost of hiring a manager, Z;, is zero. First we consider the
equilibrium under the history of no technology transfer. From Basu (1995), it is clear that in this
situation if ¢; < %222, then both will hire a manager and get positive profit in (1,1) equilibrium;
but for ¢; > ©£22, firm 1 will not get positive profit irrespective of its choice of hiring a manager
and we assume that a firm will not hire a manager if it gets same profit from hiring and not

hiring a manager. So, for ¢; > “:22, only firm 2 will hire a manager and firm 2 will set as in

such a way that its manager produces g2 = (a — ¢1).
So, industry profit is given by

e e 3er 4 2
104119 = 2(a J‘C|-+ 2c 4 2(a — 3z + 2¢1) for a1 < a+2c (6.13)

25 25 3
and 2 .
9+ 18 = (¢~ e2)(a 1), for > 2222 (6.14)

Now consider the game under the history of technology transfer. Here we can say that the

12From Basu (1995) it is clear that (1,0) cannot be an equilibrium here.
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equilibrium will be (1,1) always and industry profit is given by

4(a—c)?

C LT —

I+ 11 = == (6.15)
Now we have the following Proposition.

P ition 6.3.1 Technology will be transferred iff 1 € (ca,c}), where ¢} = 22582 < & <

ate
=3

Proof: At ¢; = 2%, (6.13) and (6.14) are equal. Further, we have (II9 + I13) |¢,—c,=

(IT4 +1T4) and (119 +r1“) lo-22> (It +IT5). Also, (I19 +I13) is continuous and convex in ¢; on

the range ez, 2222] with 208 | __ < 0 and it is-positively sloped for ¢, € [2572, £52] (slope
¢) = ¢} such that (T +T19) |¢,=¢;= (IT§ +1II5) and it can be

is zero at #52). This xmplles that

shown that ¢} = 225112 < ¢ < @2 This proves the result. u
For ly large cost di only logically efficient firm (firm 2) hires a man-

ager. But, hiring a manager is optimal for both the firms as long as they produce positive output.
Here, unlike commitment through capacity installation, none can credibly show its intention to
produce its Cournot output corresponding to actual marginal cost of production. This induces
both firms to act more aggressively (when both firms produce positive outputs). Thus, either
the industry will become a (restrictive) monopoly or profits will be lower in such a way that it
reduces incentive for technology transfer relative to no-commitment equivalence model.

6.3.6 Positive cost of hiring a manager

Now we consider a situation where E; > X, i.e., Z; >0 and assume that Z) = Z = Z. When
Z > 0 then under the history of no technology transfer there are three possible equilibriums
(0,0), (0,1) and (1,1) but under the history of technology transfer only possible equilibriums are
(0,0) and (1,1) (see, Basu, 1995)

First we look at the equilibriums of the firms under the history of no technology transfer.

We get. that (0,0) will be equilibrium'® iff

(a—2c+c1)’
zZ> ) (6.16)
(0,1) will be equilibrium'* iff
7(a - 3e1 + 202)* (a— 2@ +ea)?
6.17
100 <Z< ( )
E Z,“di‘;h_\L>§"_T'L_JL Zyie, 2 > ecaal

13(0,0) will be equilibrium provided
and Z > @222 Both conditions hold for > ﬂ'—i
14(0,1) will beeq\ullbmnm provided @izl > i’—"n&ﬁ Zand el _ 7 5 otgrall o Teslal o

Z<§-;ﬂ_n)_



(1,1) will be equilibrium’® iff
(6.18)

From (6.17) it is clear that for (0,1) to be an equilibrium c; must be sufficiently high than
¢y; in particular, ¢; has to be greater than ¢; where ¢; < 2522, Further, from (6.18) we see that
for ¢ > ©22 (1,1) cannot be an equilibrium. Therefore, for o1 > 2222, firm 1 will never hire
a manager, given that firm 2 hires a manager and firm 2 will actua!ly hire a manager iff!®

— 2 2
(Cx‘fz)(ﬂ‘fl)‘—('“;.+cl)>z (6.19)
Since (c1 — ca)(a — 1) > @=2ral ve, ¢ (222, 242, 37 > 0 such that (6.19) holds.

Now we consider the possible equilibriums under the history of technology transfer. Here
both firms have marginal cost of production c;. Now (0,0) will occur iff

(a—c)?
> 2= (6.20)
and (1,1) will be equilibrium iff
;. Ta—c)? X
z< =5 (6.21)

But (0,1) and (1,0) cannot be equilibriums.

Lemma 6.3.1 (a) If the equilibrium is (0,0) under the history of both no technology
transfer and technology transfer then technology transfer will be profitable iff ¢ < 2522 17

(b) Consider that ¢; < “22. Suppose the equilibrium is (0,1) under the history of no
technology transfer and the equilibrium is (0,0) under the history of technology transfer.
Then technology transfer is always profitable.

(c) Suppose the equilibrium is (0,1) under the history of no technology transfer and
the equilibrium is (1,1) under the history of technology transfer. Then technology transfer
is never profitable.

Proof: See Appendix A.4.

Lemma 6.3.2 Suppose ¢, € (c2.¢;] and z > X420 then technology will be transferred.’®

(1,1) will be equilibrium provided Hoeial! _ g 5 Gopaal g Newem) g Godasal pogy the
conditions hold for Z < 1=

W6For, ¢, > 2%, i firm 2 hires a manager it will choose a in such a way that ¢, = (a = ). Therefore, net profit
of firm 2 will be (1 — e2)(@ — 1) — Z. Here firm 2 will take this action provided (i —ez)(a—a) = Z > (etgra)
> (a-a)a-a)- gl > 7

17This is precisely the condition necessary for technology transfer to be profitable in Marjit (1990b)

18Actually for these e, it can be shown that technology transfer will be feasible for all values of Z. To show

this one has to use some perfection concept as more than one Nash equilibrium arises for some values of Z. Since
our purpose is to show that there exists some values of Z > 0 such that technology transfer is profitable, we are

considering only some values of Z rather than all possible values of Z.
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Proof: Assume that ¢ € (c2.c) and 2 > Jogell 5 (e2apralt o (el Therefore,
from (6.16) and (6.20) we see that the equilibrium will be (0,0) in both no technology transfer
and technology transfer situations. Following Lemma 6.3.1(a) we can say that here technology

transfer will be profitable as ¢, < 3% ]

(mn.z(”’“d‘",;":’)z, n;;ﬂ)"}‘m,‘-"{ a72:7120<122. LS *))-Y

and z €

Lemma 6.3.3 If c; € [¢;, 5
then technology will be transferred.

Proof: See Appendix A.5.

Lemma 6.3.4 Suppose c; € | | and = € (522, (c1 - e2)(a—er) = €229 Then
technology will be transferred Yo, € [*524, ¢}], where, ¢} = (e — c2)(V2 = 1) + 2 < 252,

Proof: See Appendix A.6.
Combining Lemma 6.3.2, 6.3.3 and 6.3.4 we get the following Proposition.

Proposition 6.3.2 If Z > 0, then for all ¢y € (c2,¢}), where, 52 > ¢ = (a—c2)(VZ=1) +
2> a5 et¥a 37 such that technology transfer is profitable.

Proposition 6.3.2 shows that even if cost of hiring a manager is same for both the firms,
the marginal costs of production and cost of hiring a manager may be such that it increases
the possibility of technology transfer relative to other cases mentioned in this section. Here
technology is transferred even for higher values of c; relative to its no-commitment equivalence
model (Marjit, 1990b).

One can think Marjit’s (1990b) paper as a situation where cost of hiring a manager is so high
that none hires a manager. On the other hand, Proposition 6.3.2 shows a situation where in
case of no technology transfer, cost of hiring a manager restricts only one firm to hire a manager
but it restricts along with the choice of license fee!® both the firms to hire a manager in the post
transfer situation. Hence Proposition 6.3.2 shows that technology transfer possibility may be
more if cost of hiring a manager along with the choice of license fee acts as a restriction to hire a
manager to both firms in post transfer situation but it acts as a restriction to hire a manager to
only one firm in the pre-transfer situation relative to where cost of hiring a manager is such that
it restricts hiring of manager to both firms in both pre and post transfer situation. Therefore,
ceteris paribus, a less restrictive commitment cost may induce a higher likelihood of technology
transfer. But if commitment cost is sufficiently reduced (eg., see section 6.3.5), then technology
transfer possibility will be reduced relative to sufficiently higher commitment cost.

To show the importance of cost of hiring a manager now we mention an interesting possibility.
It can be shown that if Z > 0 then for same values of marginal cost of production of the

1 lly inefficient firm, i.e.. c1, y transfer will be profitable for some Z but

15Note that in this situation hiring of a manager by both firms may be a Nash equilibrium. But this equilibrium

will not figure out with signaling through license fee.




it will not profitable for some other values of Z. For example, one can consider the values of
(a-3c14+2c2)* (a-c2)? &, 4t & (a—3cy+2¢3, a-c)? -
7 e (LeSaital (k) and o) € (5, “F%2] where at &, Hadaza) — (@ 2 and & > ¢

Here technology transfer will not occur but in Lemma 6.3.3 we have shown the possibility of

technology transfer for this values of ¢ where the values of Z was different.

Now we summarize the findings of this section. The findings are as follow.

1. If only technologically efficient firm hires a manager then technology transfer will occur for
¢ < 29a(< 2552), where, 2233 s the critical value for profitable technology transfer
in its no-commitment equivalence model.

2. 1If only technologically inefficient firm hires a manager then technology transfer will occur
for ) < 522 (< 2482).

3. If cost of hiring a manager is zero then technology transfer is profitable for ¢; < 252 (<
2a+3cp’ )

4. If cost of hiring a manager is positive, then there always exists a cost of hiring a manager

so that technology will transfer for ¢; < ¢}, where, ¢ > 2432,

6.4 Conclusion

In this chapter we examine the possibility of technology transfer when firm(s) can pre-commit
to an action before output choice that gives a firm strategic advantage over its competitor. This
is shown in a duopoly where the licenser and licensee compete in a market and the licensee can
“imitate’ or ‘invent around’ the licensed technology costlessly after getting it.

Assuming that the firm(s) pre-commit by capacity installation like Basu and Singh (1990)
(section 6.2) we see that for relatively small market size, technology transfer possibility will be
minimum when only technologically efficient firm can commit to the capacity and the possibility

of technology transfer will be maxi when both firms simultaneously commit to capacity or
when capacity commitment is not possible; but, for sufficiently large market size, the possibility
of technology transfer will be i if only ically ineffici firm commits in the

first stage. In case of simultaneous capacity choice by both firms technology transfer possibility
remains unchanged relative to where pre-commitment is not possible.
Section 6.3 considers pre-commitment by incentive delegation. If we consider an incumbent-
entrant framework or a situation where both firms hire a manager in the pre and post transfer
ituation, then likelihood of logy transfer is less relative to where pre-commitment is not

possible. Further, in this situation. technology transfer possi ility will be lowest when both
firms hire a manager. But with positive commitment cost, technology transfer may occur for a
cost parameter but it does not occur in the model of no-commitment. °

Therefore, the possibility of technology transfer depends on relative market size, form of
commitment, commitment cost and on whether one or both firms commit. Whether relatively
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large or small market size will increase or reduce the possibility of technology transfer too
depends on the form of i and also on the i cost.




Chapter 7

Bilateral Agreements in Oligopoly!

7.1 Introduction

This chapter talks about bilateral technology transfer and horizontal merger in a multi-firm
industry. In a technology transfer agreement a technologically advanced firm transfers its supe-
rior production knowledge to a technologically backward firm and charges an appropriate price
for the transferred technology. Under merger the constituent firms lose their identities and the
merged firm is concerned with the joint profit. Technology transfer directly generates efficiency
in production and sometimes it increases concentration. Merger, on the other hand, directly
increases concentration; it increases efficiency if it is associated with cost reduction.

In the literature of technology licensing, researchers have focused on situations where licenser
and licensee compete in the same market. Papers in this area have been referred to the earlier
chapter(s). These works, however, mainly focus on duopolistic industrial structure. Often,
the immediate incentive for a technologically efficient firm to sell out the technology to its less
efficient competitor is that it can leave the market after sale and both the firms can share larger

collusive profits. But this may not be subgame perfect as the seller may enter the market after
ble, will there be a technology transfer agreement?

the deal. If monopoly outcome is not
This question is addressed in Marjit (1990b). Assuming Cournot competition Marjit (1990b)
shows that a tecfinofogy transfer deal between tfiese ¢wu asytraetcic ferms is profitable if the

logical } ledge and the technology transfer

firms are close in terms of their initial
is not likely to occur if this knowledge gap is too large.” One purpose of this chapter is to
hnology licensing is i d with the presence of

study how the profitability of a bilateral t
other firm(s) competing in the product market. In other words, we want to examine how the
qualitative results of Marjit (1990b) are influenced when there are other firms in the industry
competing with the licenser and licensee in the product market. Hence, we consider the effect
of competitiveness of an industry (measured by the number of firms competing in the product

VThis chapter is based on Marjit, Kabiraj and Mukherjee (1996)
*This result is also in Katz and Shapiro (198).



market) on the profitability of a technology transfer deal. Here, however, we are abstaining from
the discussions on multilateral or more than one bilateral technology licensing deal. Following the
literature of ‘exogenous merger’ (see Salant et al., 1983), one can call it as ‘exogenous technology
transfer’. There may be another reason for looking at the bilateral technology transfer deal. This
technological asymmetry is more likely to occur between firms of different countries; in particular,
between the firms of industrially developed and industrially backward countries. Thus, one
may think of these technologically advanced and back d firms are firms of a developed and

developing countries and the bilateral technology transfer may be the outcome of the government
policy of the developing country. In fact, often the clause of ‘exclusive licensing’ prevents the
advanced firm from transferring the same technology to many firms simultaneously.

Let us consider the possibility of merger’ in an oligopolistic industry. (eg., see,
Salant et al., 1983, Perry and Porter, 1985, Deneckere and Davidson, 1985, Long and Vousden,

1995, etc.). In particular, we consider a bilateral (exogenous) merger between a technologically
efficient firm and a technologically inefficient firm and see how the merger would affect the
private profitability of the merging firms. We compare the result with technology licensing and
see which arrangement generates more profit. We focus on the role of number of firms in the
The analysis shows that a bilateral technology transfer will always

industry and cost asymmetry.
be privately profitable provided the number of technologically advanced firm be at least two
and here technology transfer is more profitable than bilateral merger. But, if there exists only
one technologically advanced firm then a bilateral technology transfer will occur provided the
difference in initial technology level of the licenser and licensee are not sufficiently large; further,
for some cost parameters technology licensing is more profitable and for other cost parameters
the opposite holds.* .

The plan of this chapter is as follows. In the second section we describe the model and

results. Concluding remarks are given in section three.

7.2 Model

We consider a (n + m) firm oligopoly industry with n number of (technologically) advanced
firms and m number of (technologically) backward firms with n,m > 1 and n+m > 2. The
firms compete like Cournot oligopolists in a homogeneous product market.® The market demand
function is assumed to be linear and the inverse market demand function is given by

a3 g, a>0 (7.1)

35ee Mookherjee (1995) on related issue.
“Like Salant et al., 1983, here we are looking at the profitability conditions but we are not claiming whether these

arrangements will occur or not.
Think of a situation where initially all firms have identical technologies but now for some reasons or other only

a subset of these comes up with (non-drastic) cost-reducing technologies.
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where, p is the price of the product and g; is ith firm’s output.
The ducti is d by a constant marginal cost and there is no other

cost of production. The margma} cost of production of each advanced firm is ¢; and that of each
backward firm is ¢; ¢ < ¢ < a.

We discuss the possibility of bilateral technology transfer agreement as well as bllatera]
horizontal merger between one advanced and one backward firm. Let us denote a; as the ith
advanced firm and b; as the jth backward firm, i = 1,..,n,j7 = 1,...,m. Without loss of gener-
such bilateral arrangement between a; and b;. Under technology transfer

ality we consider an
agreement we consider only the fixed fee contract when a; transfers its superior technology ¢
to by and charges a fixed fee, and after technology transfer the technology seller continues to
compete.® But under bilateral merger the merging firms form a merged firm, M, giving up their
identities for ever. It is obvious that the merged firm will possess the superior technology, ci.
Let IIf denotes the rth firm’s payoff under state s where s = 0 (initial), t (post technology
\n,j =1,...,m. The sum of payoffs of firms a; and b

transfer), M (merger); ¥ = a;, by, i
under s state will be denoted by I1, i.e., Il = I, +1II3 ,s = 0,t, M. Let us assume

a<ec<e (7.2)
where ¢ = ). Given the demand function (7.1), the above assumption ensures an initial
oligopoly structure consisting of those (n +m) firms. Hence

(a— (m+1)e; +me)? o _ (a=(n+1)c+na)?

o _ -
o= —(frmenz  omd My mimT1)?
5o that (a = (m+ Ve me)? + (a = (n+ e+ ner)?
e (a—(m+ D+ me? (e (n4 et ne)? .,
Mo =2, +11), = T I7 (7.3)

Technology Transfer
First consider the possibility of a bilateral technology transfer deal. A technology transfer
agreement between a; and b; is profitable under the fixed fee contract iff the sum of their post

transfer payoffs is larger than that of pre-transfer situation, i.e.,
0 0
I, + 115, > T1g, + 115,

or,
11, > Ilp.
Then given (7.1), we must have

- { B e .

Ee Ve e [c*,q)

©This diverts attention to the situation where technology is costlessly imitable so that a royalty deal is not optimal

(see Rockett, 1990).



where ( ( Ya)
._(a+(@n+l)a)

iy <° (7.5)
II; is convex and non-decreasing in ¢ with Il is strictly increasing over ¢ € [c;, ¢*) and constant
for ¢ € [¢*,&. The results underlying (7.4) follow” from the fact that relative to the advanced
technology, the backward technology is such that if it is above a critical level (i.e., if ¢ > c*), in

cf

h cease to operate,

the post transfer situation all the firms ing with
and hence the last row of II; gives collaborating firms’ joint profits under this situation. However,
if the backward technology is not so much backward, all firms will survive and under that
situation the expression in the first row of (7.4) is the joint profit of the collaborating firms. It is
to be noted that ¢* is independent of the number of backward firms. This means that the firms
possessing backward technology above the critical level cease to operate together. This is so
because given the aggregate output chosen by the firms possessing advanced technologies in the
post transfer situation, each of the firms possessing backward technology faces a residual demand
passing below their marginal cost of production. In other words, given that the backward firms
have identical technologies, naturally when one such firm finds its operation unprofitable, to all
other backward firms operation becomes unprofitable. Comparing (7.3) and (7.4) we have the

following result.

Proposition 7.2.1 (a) Iff n = 1, then 3ci,¢" < ¢ < & such that Ve € (ci,¢;) a technology
transfer deal is profitable.
(b) For n > 2,Yc € (c1,€) a technology transfer deal is always profitable.

An outline of the proof is left in the appendix (see Appendix B.1). We provide here an
intuition of the result. Part (a) of Proposition 7.2.1 is the Marjit’s (1990b) result extended to
any number of backward firms. It tells that iff the asymmetry in costs between the advanced
and the backward firm is low, a profitable technology transfer deal exists. With very high degree
ly, and, therefor y transfer will

of cost asymmetry the low cost firm is a
create competitive pressures large enough to lead to a reduction of joint profits. When n =1, ¢,
always exists because for ¢ close to &, pre-transfer sum of payoffs of the firms a; and b; is almost
monopoly payoff whereas in the post-transfer situation for ¢ close to & only collaborating firms
operate and all other firms cease to operate. Hence for ¢ close to &, Ilp will be above IT,. When
n > 2, at ¢ close to ¢, the backward firms taken together have near-zero profits. Therefore, Iy
is, in fact, the payoff of one firm in the symmetric n-firm (with marginal cost of production c;)
industry. Under this situation transfer of ¢; to any one of the backward firms mean that now in
the industry there are (n + 1) firms each with ¢; technology. Then II, denotes the sum of two

"Define, * = &40 Then we have,

(@) Ve € ), Ty, = 11}, = Coparlnld’ and [ = Ccletieslonal

(b) Vee [ el Ty, =T, = &5, T =0,j#1
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such firms’ payoff in the (n + 1)-firm industry. Following Salant et al. (1983)%, we must have
I, > Tlo, and hence Iy will be always below II; for all ¢ > ¢;. Thus it is important to note that
the infeasible zone of technology transfer will just vanish if there is more than one advanced firm.
The result is shown in Figure 7. It may be observed that breaking of the oligopoly structure
into duopoly (of the collaborating firms) is necessary for not having a profitable technology deal

in our model.

Figure 7

Merger

Let us now consider the possibility of merger between a1 and by. We define a merger between
ay and b, profitable iff Iy > Ilo, where ITy is the merged firm’s payoff. Note that we are not
concerned about the distribution of payoffs between them. Assuming n and m as the number

of advanced and backward firms respectively, and merger ing between a; and by, we have
_ (a=mei+(m = 1)o)?
My = (n+m)? (7.6)

Iy = &% at c = ¢ and [y = %T‘;, at ¢ = & It is convex and increasing in c if m > 2 but

constant at 11y () if m =

Proposition 7.2.2 Suppose, n,m > 1 and (n+m) > 2. Then 3cm such that Ve € (em, &)

merger between firms a1 and by is profitable.®

Proof is again left in the Appendix (see Appendix B.2). It states that if the asymmetry in
costs between the advanced and the backward firm is not high, merger is not profitable but for
high cost asymmetry, bilateral merger is profitable.

In our framework merger increases concentration by dropping one inefficient firm. In a two
firm framework (whether firms are symmetric or not) with homogeneous goods, merger is always
profitable as merger results in monopoly. But with more than two symmetric firms in the indus-
try, bilateral merger is not profitable (see Salant et al., 1983), because any effort to concentrate
market power through merger by reducing output of the merged firm is frustrated by the induced
expansion of the rivals outside the merger. So for near-symmetry (between advanced and back-
ward firms) merger will create strong induced expansion of output for the firms outside merger.
This negative effect dominates the concentration effect and merger becomes unprofitable. Only
if cost reduction is sufficiently high, merger becomes profitable for the constituent firms (see

Perry and Porter, 1985 and Long and Vousden, 1995).

Salant et al. (1983) show that with linear demand and constant average cost of production one firm’s payoff in
an (n + 1)-firm industry is larger than the sum of two firms’ payoff in a n-firm industry.

*For (n +m) = 2 merger is always profitable.



We are now in a position to study the relative profitability of the two bilateral agreements,
viz., technology transfer and merger. If initially there is only one advanced firm and one
backward firm, merger trivially dominates technology transfer, because the former results in
monopoly whereas the latter gives symmetric duopoly. Against this, if the number of advanced
firms is at least two, technology transfer strictly dominates merger in terms of profitability
whatever be the number of backward firms. This is in fact the case when technology transfer
is always profitable and merger, although profitable only for a high cost asymmetry between
the negotiating firms, generates strictly less profit than technology transfer to them. The most
interesting is the case where the number of advanced firm is exactly one. Figure 8 shows the

case forn=1,m > 2.
Figure 8

Given Proposition 7.2.1 (a), Proposition 7.2.2 and ¢m < %, we can deduce the following

result:

Corollary 7.2.1 (a) Yc € (ci.cn), only technology transfer is profitable.
(b) Yc € (cm,ct), both technology transfer and merger are profitable.
(¢) Ve € (i, @), only merger is profitable.

It is also evident that which arrangement generates larger profits to the negotiating partners
depends on the initial level of c. For relatively low cost -y technol transfer

merger in profitability and for a relatively high cost /, merger

é.0n < & < ¢ such that T, 2 IT,, according as c Sa

transfer.To be more precise,
From Corollary 7.2.1 we see that for n = 1 and m > 2 sometime technology transfer domi-
nates merger and ime merger hnol transfer. In the context of this analysis

one might be interested to see the effects on merger and technology transfer of an increase in
the number of backward firms. The change of m will affect both the initial and post-merger
and/or post-transfer payoffs of firms. This will ultimately affect the crucial parameters like ¢,

and ¢. Thus for this case we can have the following proposition.

Proposition 7.2.3 Consider n = 1. As the number of inefficient firms (m) goes up, the
region of ¢ over which technology transfer is feasible increases but the feasible region of

merger gets reduced.

Proof is given in Appendix B.3. Starting with n = 1 and m > 2 if, however, we increase n,
then the result is that technology transfer will strictly dominate merger for any cost asymmetry.
To explain the result in Proposition 7.2.3, we note that the critical value of c after which the
market will be duopoly in post-transfer situation is independent of m. But with an increase in

19This is because My Joer > Mo fewer = € < ¢ < €4
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m, the sum of pre-transfer payoffs of two collaborating firms gets reduced. So, it increases the
incentive for technology transfer. In case of merger, as the number of inefficient firms increase,
it increases the external effect on the outputs of the ‘outside’ merged firm more than that of

concentration effect. This reduces the incentive for merger.

7.3 Conclusion

In this chapter we have discussed the profitability of technology transfer and merger between
two asymmetric firms in a multi-firm oligopoly industry. In particular, we have shown that if
initially there are more than one advanced firm, a profitable technology transfer deal between
one advanced firm and one backward firm always exists. However, if there is only one advanced
firm, a bilateral technology transfer deal exists iff the degree of technological asymmetry is
below certain critical level. Profitable bilateral merger, on the other hand,'requiru that the
technological gap between the firms must be above some critical level. We have also compared
the profitability of these two arrangements. Technology transfer generates larger profits than
merger if the number of advanced firm is at least two. ‘When we have initially one advanced
firm but more than one backward firm, technology transfer will dominate merger only for low
cost asymmetry; otherwise merger will dominate technology transfer. If, however, there is
just one advanced firm and one backward firm, then merger necessarily dominates technology
transfer. Our results show that initial industry structure (that defines number of advanced and
backward firms) and the technological difference among the firms are key factors determining

the bility of bilateral
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Chapter 8

Summary and Future Extension

This dissertation has focused on some aspects related to international joint ventures and tech-
nology transfer. We summarize the results below.

Chapter 2 considers a situation where the MNC perceives higher return from its technology
relative to the local firm and/or the MNC has lower opportunity cost of investment. We find
that the JV may be a better option than other modes of entry when there exists project specific
local inputs and difficulty in getting payments ex post.

In chapter 3 we consider a situation where the technology seller has private information about
the quality of its technology and it faces imitation threats whenever it licenses its technology.
We have shown that in this situation JV may be a better entry strategy relative to technology
licensing and, in fact, JV invites relatively better technology in the project.

Government policy uncertainty and threat of entry from a domestic firm coupled with the
private information and imitation threat mentioned above may encourage a local firm to go for
a JV even if this JV does not give any immediate benefit. The possibility of future expected
gain may induce the local firm to go for a JV. Chapter 4 theorizes this issue.

Chapter 5 explains whether a committed or non-committed government (tax) policy is wel-
fare improving. In this respect, it shows that higher bargaining power of the MNC and the
flexibility of technology choice in the project by the MNC is likely to create higher domestic
welfare under committed government policy compared to non-committed government policy.

Chapters 6 and 7 are devoted explicitly to the problems on technology licensing. In chapter
6, we consider the profitability of technology licensing in a Cournot duopoly where licenser and
licensee compete in the same market. In this framework, we see the effect of pre-commitment
by one or both the firms on the profitability of technology licensing. We prove that the identity
of the player who commits and the form of commitment have significance in this respect.

Chapter 7 focuses on the profitability of bilateral technology transfer and horizontal merger.
In a Cournot oligopoly. we explain how the profitability of bilateral technology transfer and
horizontal merger will be affected due to the presence of other competitors in the output market.

We find that whether technology licensing or horizontal merger will be more profitable depend
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on the number of firms existing in the product market as well as on the technology differences
between these firms.
The above works of this dissertation may be extended in several directions. In a JV agree-

ment, b ining power is an important issue. The ining power not only affects the present
profitability of the film but may affect the future course of the project. Researchers should
devote more attention on this issue and explain how the performance of a JV is affected by the
different strengths of the parents. Again, the relations of the parents and/or the structure of
industry change over time. So, we need to devote more attention to the dynamic aspects of
JVs. In the recent years, while JV activities have been encouraged, it is observed that most of
the JVs are operating only for few years after which break-down occurs. Hence, formation and
breakdown of JVs point to an important dynamic phenomenon which is yet to receive sufficient
attention from the researchers.

Secondly, while considering JV in a developing economy, one has.to understand the role and
importance of financial institutions in the formation of JV, which in turn, may have important
consequences on the capital structure and also on the domestic welfare. The researchers may also

look at the importance of control, scale ies, parental size, availability of local
technology desirability in different markets, etc., while taking about JVs.

Joint ventures in the intermediate goods is another important feature in today’s world. The
literature, however, is yet to grow. It is likely that researchers will tempt to fill up the gap.

Sometimes the choice of capital structure gives a firm strategic advantage in the product
market (see Brander and Lewis, 1986). So, one can do a similar analysis like chapter 6 to
see the effects of licensing possibility on the strategic choice of capital structure of the firm(s).
Often firms face uncertainty in the market demand while taking their costly investment decision
but this uncertainty may be resolved before their output decision (eg., provision of facilities in
restaurants). In this uncertain world, one can see the profitability and implications of licensing
on the capacity choice. Another possible extension is to look at the technology licensing when
the firms have asymmetric information about their rival(s).

In Chapter 7 we have discussed the profitability of bilateral merger and technology transfer
in an oligopoly industry. It is possible to extend the work and provide a comparative welfare
analysis. It is also worth to study the possibility of multilateral deal or more than one bilateral
deals.

These issues and the related aspects will feature in our future research.



Appendix A

A.1 Proof of Lemma 6.2.1

Given ¢; and ¢y, firm 2 will choose

(.1
From (A.1) we see 72 > 0. But 15 < ¢z iff
¢ <6ca—a (A.2)
Otherwise, 75 = ¢;. With r, given by (A.1) and assuming less than cy, we have
— 3 2 -2
P c) + 2cy and gy =% co + 1 .3
4 2
From (A.3), we see that g > 0 iff
2
e ) (A 4)

3
Therefore, if firm 2 can choose 5 as given by (A.1) then firm 1 will not produce for ¢; > %22,
Now, Vey € (¢, “522], optimal 75 given by (A.1) will satisfy the constraint vy < ¢; provided (if
equality, only at ¢ = £522)

Lt BRI (A.5)

6c,—a>

So, with the satisfaction of (A.5), only firm 2 produces positive output Ve, > €22 and becomes
a (restricted) monopoly.

From the reaction function of firm 1, we get that for g2 = (a — ¢1), firm 1’s optimal output

is zero. While firm 1 producing zero output, firm 2 has no incentive to increase its output from

(a—c1) as here this amount is greater than its unrestricted monopoly output and an increase in

output here implies a fall in the industry profit, i.e., the profit of firm 2. Thus the result holds.
| ]

A. 2 Proof of Proposition 6.2.1

(a) From (6.2), (6.3) and (6.4) we see that (I1§ + I13) |e,=e,= (IT{ + IT5), (119 + I13) [
(11 +T13) |, _es2y > (T + 1) Further, (IT} +113) is convex in ¢y, continuous on [c3, #45%) and
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A | _,< 0. This implies that 3¢; = & so that (I +113) | 4= (IT{ +11%). This means that
for &1 % G, (I +113) % (IT§ + T15). This proves the result.

(b) From (6.6) and (6.7) we see that (I} + I13) |—g> (IT} + II3). Further, from (6.6) it
is clear that 2021 5 0 ve, € [g,252). Therefore, ey € [§, %5%2), technology will never be
transferred.

From (6.5) we find that (II} + II9) is continuous and convex in ¢; on the range [c2, §]. Also,
(119 +119) |y~ = (IT§ + IT4). Further, (6.5) and (6.7) shows that

M emy) 2 g+ iy 222 2

(c) Assume that 4c; < a < 5cy. Therefore, (6.4) remains same; but pre-transfer industry
profit will be changed Ve, > 6¢; — a. If the relation between a and marginal costs of production
are such that ¢; > 6¢, —a for ¢; > ¢}, then also Proposition 6.2.1(a) holds. But for ¢; > 6c; —a
and ¢, < ¢, then one has to compare (6.5) and (6.6) with (6.4). However, even in this situation
technology will be transferred provided c; is less than a critical value, say, ¢, which is less than

A. 3 Proof of Proposition 6.2.2

(a) From (6.8) and (6.9) we see that (I1)+I13) is convex and continuous in ¢; € [c2, #5%]. Also we
have (I9+119) |¢,—,= (I +113), (T+11) |, _secx > (TT{+T13) and (I§+118) |, _eszy = (IT§ +115).
Further, 205418 | __ < 0. This means that Ve; € (c3, 242%), technology transfer is profitable.

(b) From (6.10) we see that (I} + I19) is negatively sloped with respect to ¢, Ve; € [cz, %52
with (113 +119) |e,-c,= (IT} + I13) and (119 +113) |, _sxa < (IT} +14). Further, for ¢; > 42, we
have (13 + I19) is convex and continuous Vey € [*52, ¢52] with (I + I19) loyez > (TT§ +115).
This implies 3¢; = &§ € (c2, %52) 50 that Ve; € (c2,}) technology will be transferred. Also, we
see that (119 + I13) [REPEEPS (IT§ + IT5) and

(M +T) |, 2 % (I, +T1) as (compare (6.7) and (6.8))

0 % 530 + 53c3.— 506acy (A 6)
RHS of (A.6) is increasing in a for @ > 5¢2. At a — 5ca, we get RHS < 0. This implies that
o < 22t32_ Byt 3a such that RHS > 0 which in turn implies that ¢} > 22£32. For example, at
@ = 6cy, RHS < 0 but for a = 10, RHS > 0. | ]

A. 4 Proof of Lemma 6.3.1

(a) Suppose the equilibrium is (0,0) under both the history of no technology transfer and tech-
nology transfer. Now technology transfer will be profitable iff the technology transfer industry

1Since the procedure s similar to cases () and (b) of this Proposition, we are not doing it again.
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profit is higher than no technology transfer industry profit, i.c., IT(c2, cz; 0, 0) +Iz(c2, ¢2; 0,0) >
Iy (e1,¢230,0) + ITa(cr,c230,0). This implies that for technology transfer to be profitable we
need, :

Aa—ef | (e=20+af | (a-2o+a)?
9 9 9

2a + 3
:pl<¥>

Assume that pre-transfer equilibrium is (0,1) and post-transfer

(b) Suppose, ¢; < &
is (0,0). Now technology transfer will be profitable provided

2(a —cp)?
) >k—-2Z

T (e2,€2;0,0) + TIa(e2,€2;0,0) > My (1, €230, 1) + Ip(en, €250, 1), dee.,
where, k = (=il | @22920F Note that k |q-q= L5520 < 2232 and k | _uzm=
ez’ Purther, we get that k is continuous and convex in ¢; on the cost range [cz, ££22] and
2% |e,=c;< 0. This implies that ¥e; € (cz, %2), technology transfer is profitable.

(c) Suppose pre-transfer equilibrium is (0,1) and post-transfer equilibrium is (1,1). In the
pre-transfer situation industry profit is given by
(a—3c; +2c)*  (a—2c2+c1)? a+2c
(a=3ci+2¢)°  (e-20+c) Lot
6 + B , for e < 3
2
(1 —e)a—cr) = 2, for ey > 2F wre

The post-transfer industry profit is given by

4(a—ca)?
Ll L YA
25
First assume, ¢; < S22, Denoleg = (agata) 4 (2ara) whic s conti and convex

on the range [cz, £52] wuh % Jumei< 0. Further, g |q-q= X8 > fegal g | =
aza) 5 daza) ang g 1,"%:.%.;3> Haze)® Therefore, Ve € ey, 222],g > Hezel _ 7,
Now assume ¢; > 2. Here denote h = (¢; — c2)(a — e1) which is positively sloped on the
range (222, &£2) and h\ > oo,
‘This proves the result that in this situation technolugy transfer is never profitable. [ ]

A.5 Proof of Lemma 6.3.3

Assume that ¢ € (c;, ©22] and Z € (masz{e=Sai2all (eal} mp(la-tata) Taa)y)
Therefore, under the history of no technology transfer the equilibrium will be (0,1) (see (6.17)
in the text) but there are two Nash equilibriums (0,0) and (1,1) under the history of technology
transfer as Z > @32 and Z < 18520 Now from Lemma 6.3.1(b) we can say that technology
transfer will be iff the post transfer equilibrium is (0,0). So, if one can get
(0,0) as the Nash equilibrium after perfection and can eliminate (1,1) as the post technology
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transfer then technology transfer will take place. Here we use the concept of ‘forward induction’
(see, Van Damme, 1989) to get the perfect equilibrium. The reason is as follows. Suppose
firm 2 charges an up-front fixed fee, f. as the price of technology so that its payoff between no
technology transfer and technology transfer with a (0,1) equilibrium is same?, i.e.,

(a=2c+0)° _(a—c)?
s fi=Tg i/
_(@-20+a) (a-c)
= f= 2 -2 0 (A7)

a signal to firm 1 that firm 2 does not want to hire a

Therefore, this amount of f giv
manager in the technology transfer situation as this will not give firm 2 more payoff relative to its
no technology transfer payoff. 3 So, firm 2 will not hire a manager, if it transfers its technology
and seeing this firm 1 will not hire a manager also as Z > @522, However, firm 2 will actually
transfer its technology with this f given in (A.7) and it will be accepted by firm 1 iff this gives
both parties at least their payoff from no technology transfer. First consider the participation
constraint of firm 2, i.e., firm 2 will be better off under technology transfer equilibrium iff

(

5 2
2ota)l
B

7-+/>

or Z> % (A. 8‘)

and this holds. Again it is easy to show that here firm 2 choose f in such a way that it will be
accepted by firm 1 because firm 2 can always choose f less than the amount specified in (A.7) so
far it satisfies its participation constraint with equality. As industry profit increases here relative
to no technology transfer, this process will satisfy both parties participation constraints. n

A. 6 Proof of Lemma 6.3.4

Consider the values of ¢; € [#522, £5%] and assume that Z € (@52L, (c;—cy)(a—c;) - (@=2gta)’).
However, for Z belongs to this range we need this to be non-empty, i.e, (c1 — cz)(a — ¢1) —
(2gva) _ (ol _ p (say) > 0. We see that P oozt > 0 but P |, e < 0 and P is
continuous in ¢, on [#5 5 = faglla 5 el guch that Ve € [#522, Satlie) e

have non-empty interval.

Now we see that for these values of ¢; and Z, the equilibrium will be (0,1) under no technology
transfer but the equilibrium will be (0.0) and/or (1,1) under technology transfer. However, like
Lemma 6.3.3, we can eliminate (1,1) as an equilibrium when we have two Nash equilibriumé

(0,0) and (1,1) in the technology transfer situation.

ZActually firm 2 charges £ — &, 5> 0 and very small
SIf the equilibrium is (1,1) after technology transfer then this amount of f will make firm 2 worse-off relative to

no technology transfer.
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Now consider the profitability of technology transfer for ¢1 € (ex2a, fatlle). For technology
transfer to be profitable we need to increase industry profit under technology transfer vis-a-vis
that of no technology transfer, i.e..

e — en)?
'—(ug—ﬁ)—>(<‘|fl‘z)(a*m)»2 (a.9)
If (A.9) is satisfied at maximum Z = (e1 = c2)(a = e1) = (ez2eral? for all o) € (252, S5gia,
then 3 some Z for any ¢, in this range that will make technology transfer profitable. So M >0

is the sufficient condition where,

_2e-c)? _(@-2a+a)
- - 9

M (A. 10)

We have M |, _sss> 0, M|, _meng < Oand 94 < 0. Therefore, 3 some Z such that technology
transfer will be profitable for c) € (232,¢;), where at ¢}, Hoenl® _ (azteprel, which implies
that

G =(@-a)(VZ-1+eo-

This proves the result. ]
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Appendix B

B.1 Proof of Proposition 7.2.1

From (7.3) and (7.4), for ¢ € [c,c’] we get that (IT, — I10) is quadratic in ¢ with (IT — Ilo) |e¢ =
0, (T~ TIp) |eeer> 0 and 20=08) | > 0. Therefore, we can say that Ve € [er, '}, (Tle=Tlo) > 0.
For ¢ € [c*,d), I, is constant. Just we have seen that (Il = Ilp) > 0 at ¢ = ¢". Further
from (7.3) and (7.4), we see that (Il = Tlp) e=c> 0 iff n > L but forn =1, T < T at ¢ = &.
Also, o is quadratic, convex and continuous in ¢. Thus, we can conclude that iff n = 1, then
3e,,¢* < ¢, < &such that TI; > Tl for ¢ € (a1, ¢.). This proves part (a).
But for n > 2, TT; > Il for all admissible values of c. This proves part (b). | ]

B.2 Proof of Proposition 7.2.2

Consider n,m > 1 and (n+m) > 2. From (7.3) and (7.6) we get that (I —Ilo) is quadratic in
¢ with (TTy = TTo) Je=c,< 0. (Ilyy = Tlo) |e=g= 0. Therefore, we have  as one root of the quadratic
equation Ty — Tl = 0. Then it can be easily shown (from the property of quadratic equation)

that another root of the equation IT; — Il = 0 is at ¢n = GBI+ and
n

| < ¢m < & This proves the result.

B.3 Proof of Proposition 7.2.3

Directly from the expression of c,, (with n = 1) we can see that %a > 0, i.e., with an increase
in m, the feasible region of merger shrinks.

Now to see the effect of an increase in m on ¢, we note the following. As m increases, I,
shifts downward (i.e., 2% < 0) for ¢ € [c,c*) and remains unaffected for ¢ € [¢',d. But Ilp
also shifts downward for all ¢ < 2, and at & Ilg is independent of m. Hence as m increases, Ilp
curve gradually intersects the horizontal portion of Il; to the right. Hence 2% > 0 and proves
| ]

the result.
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