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Financial constraints, technology transfers andergimp

In developing countries, transfer and assimilatioh technologies developed in
industrialized economies constitute a major soofgaoductivity growth. Empirical evidence
has stressed the role of firm specific relationship shaping this process of technological
transmission. In particular, “local suppliers” oflaveloping country may learn from “global
buyers” using advanced technologies and desiringotorce specific inputs at lower cost.
Technology spillovers may also be observed withim boundaries of firms, when the local
supplier is integrated by the foreign corporatiés. some knowledge may flow naturally,
technology transfers are often the result of va@umndecisions of global buyers in order to
boost the productivity of their respective sup@idndeed, Teece (1977) shows that transfer
costs are sizeable and range from 2% to 59% df ¢costs when a downstream firm transfers
the capacity to manufacture a good to a local fiutnich can be a subsidiary, a joint venture,
or a licensee.

The literature has emphasized the role of intali@gbatent protection, property rights and
the risk of expropriation as institutional deteramits of technology transfers, as well as
human capital and investment in R&D at the firmelev

In this paper we focus on the impact of credit t@msts affecting the local supplier. We
develop a simple model to show that credit constsamay have a strong impact on the
degree of technological knowledge that is transférfrom the global buyer to the local
supplier. A main assumption is that contracts am®mplete, following Grossman and Hart
(1986) - more precisely we suppose that the qualitihe traded input and specific efforts
from the supplier are not contractible.

If financial constraints are not binding, technolomansfers may be potentially large.
Since we emphasize the role of specific effortenftbe supplier, outsourcing is preferred to
vertical integration in order to create more inogd and maximize the gains from
technology transfers. However, if the supplier hasted wealth or access to credit, the
model predicts that the degree of technology teanisf lower. As credit constraints further
increase, vertical integration is eventually preddr to outsourcing, and technological
transfers under vertical integration might thenhigher than under outsourcing with credit
constraints.

The model

The central mechanisms of the baseline model maleberibed in the following terms.

The role of technology transfers is summarizedHrgd main assumptions. Technology
transfers increase the productivity of the suppliéowever, the transfer of technology is
costly for the global buyer and also requires cam@ntary efforts from the supplier (if the
supplier does not provide these efforts, technolognsfers have no impact on the
productivity of the supplier). These assumptioress@msistent with Teece (1977).

In outsourcing, credit constraints affect the sigsph several ways because the supplier
needs to finance both the licensing cost to theébajldouyer and the fixed investment
corresponding to the specific efforts. When comstsaare not tightening, the global buyer
can extract the total surplus through initial papmehooses the level of technology transfer
that maximizes the total surplus and let the sepgrovide high specific efforts. However,
when financial constraints are stronger, the gldlwgler does not maximize the total surplus



because the supplier cannot pay for all costsa@nbBing and specific investments. Three
effects of credit constraints on technology trarssfand specific investment may be
distinguished:

- First, technology transfers are lower because tbkatybuyer does not receive all

gains from the supplier cost reduction

- Efforts are lower because the global buyer prefereiving a higher licensing

upfront payment than financing supplier’'s effortsthe optimal effort from the
supplier’s point of view is higher than the efftrat maximizegx postrofits of the
global buyer.

- In turn, productivity gains from technology transfere lower because the level of

efforts is lower.
Clearly, lower degree of technology transfers wik associated with more tightening
financial constraints in outsourcing.

Vertical integration may provide a simple way tmili the negative effects of financial
constraints and increase ex post profits for thebal buyer. Although integration is not
optimal when there is no liquidity constraint besait does not give enough incentives to the
supplier and reduces its efforts, it may becomeangéeresting form of organization when
constraints are stronger. Vertical integration tvas virtues. First, the global buyer (now a
multinational company) can extract a larger shégrafits ex postthus reducing the up front
licensing cost. Second, internal financing can bsagplier’'s efforts in terms of investments
in fixed capital. Although specific efforts fromdlsupplier are lower under integration than
under outsourcing without constraints, these efforaly be larger than under outsourcing with
credit constraints. The negative impact of credihstraints on technology transfers is
tempered under vertical integration: first, becatlimeglobal buyer receives a larger fraction
of the gains from supplier’s productivity growtlec®nd, because the specific complementary
efforts from the suppliers and not too low, allogvjpositive effects of technology transfers on
productivity.

A conclusion of our model is that both the degréeeohnology transfer and the optimal
ownership structure evolve with access to finaMgaen credit constraints are not binding,
outsourcing is preferred — efforts and technolagydfers are the highest. When constraints
increase, technology transfers and efforts are loWéhen financial constraints are very
strong, vertical integration is preferred and tleerdase in efforts and technology transfers is
limited. As a result, credit constraints globalbve a negative impact on technology transfers
but the relation may be non monotonic.

Moreover, the model provides rich predictions abdifferential impact of financial
development across industries. Specifically, kesapeters characterizing industries in the
model are the complexity of tasks, the degree dirtelogical compatibility between firms,
and the relative importance of investment in huroapital compared to investment in fixed
capital.

We also consider an extension of the model witleaigd interactions between the global
buyer and the local supplier. We show that creditstraints may endogenously create a
dynamic of technology transfers (if the suppliecamstrained, technology transfers are lower
at the beginning of the relation) as well as owhigrstructure (the supplier is first integrated
and then become independent).

Empirics

Empirical implications of the baseline model may tested. In particular we want to
check whether financial constraints have a negatmgact on technology transfers.



A first source or data is the Worldbank Enterpi&avey that covers 50,000 firms in
hundred countries. We restrict our sample to fithed export, sell to multinational firms or
have a positive fraction of foreign capital (whiglelds a sample of 8000 firms for which we
have information on technology transfers). The ddpat variable, technology transfers, is
equal to one if the “leading way in which the e&tftment acquired technological
innovations” is either: transferred from the pareaimpany, developed in cooperation with
client firms, or from licensing — several alternatidependent variables can be used as
robustness checks, such as innovation in producgviation in process, which may provide
indirect measures of technology transfers.

In order to assess the impact of credit constramespropose two identification strategies.
First, we can exploit the cross-country dimensibrthe dataset (at least 20 countries in our
sample of firms) and run a Probit regression ofreasure of technology transfer on indices
of financial development (private credit or stockriret capitalization over GDP). Results are
statistically significant with robust standard esr@lustered by country, including into the
regressions usual controls from the literature oonemic growth (GDP per capita, human
capital, government expenditures, investments).dtcthe future, more precise results may
be obtained by testing whether the level of finahdevelopment has a stronger impact on
technology transfers in sectors that depend moawilyeon external finance (following the
method pioneered by Rajan and Zingales, “Finarigeggendence and Growth”, AER 1998).
The later estimation would permit to include se@od country fixed effects to control more
precisely for the endogeneity of financial develeorn

Second, we can exploit the firm-level dimensiomstincluding country fixed effects that
allow to controlling for any institutional factoin order to identify firms that are credit
constrained, several methods may be possible, Fisstlataset provides a subjective question
on whether financial constraints constitute an irtgod obstacle for the firm. We find that a
positive answer predicts significantly lower teclogy transfers, controlling for productivity,
firm size, or other firm-level variables. Other gtiens that ask more precisely whether the
firm has access to bank credit yield similar resufinally, the data provides balanced sheets
of firms with detailed information on liabilitie®gain, we find that technology transfers are
positively correlated with debt or cash flows otaal assets.

In addition, we would like to test whether finari@anstraints also have an impact on the
ownership structure, according to the technologateracteristics of the parent company.
Thus, further empirical work will analyze to whaktent financial development of the
supplying country affects (vertical) intra-firm weis arm’s length trade according to the level
of technology and the characteristics of the secitve source of data may include the
“Survey on International Intra-group Exchanges” oRrench firms ‘[Enquete
Mondialisation”, year 1999) which permits to differentiate betweawshetype of flows and
which could be matched with the French ManufactuSurvey (EAE) and Innovation survey
(CIS3, 1998-2000) at the firm-level.

Literature

Our paper relates to the literature on technoldgicansfers and spillovers from
multinationals, organization of firms and its ibstional determinants. From a theoretical
standpoint, Ethier and Markusen (1996) analyze aiyn&hoice of technology transfers when
intellectual property rights are not perfectly ecable. Lin and Saggi (2007), Mattoo,
Olarreaga and Saggi (2001) consider the strategpdications of technology transfers with
limited competition. Grover (2005) seems to be @ r@ase in which technology transfers
affect bargaining positions. Moreover, there iqi@é recent literature on the choice between
external versus intra firm trade. In particular,tras and Helpman (2007) derive predictions



on the impact of contractual friction on the relatiimportance of outsourcing versus
integration. Closer to our paper, Acemoglu, Antaasl Helpman (2006) analyze the role of
contractual frictions in determining the degreeemhnological complexity and the number of
tasks outsourced by the downstream producer. FinAlkemoglu, Aghion, Griffith and
Zilibotti (2005) show how technology interacts witte structure of ownership.

On the empirical side, there is a large literatumespillovers from multinational firms
(see, for example, Aitken and Harrisson 1999). Mapecifically, Teece (1977) analyzes the
cost of technology transfers. A recent literatun@estigates the link between financial
development and FDI. In particular, Antras, Desad &oley (2007) look at financial
development as a determinant of vertical integnatiersus outsourcing according to the R&D
intensity of the multinational firms. Alfaro et &007) shows that FDI has a stronger and
more positive impact on productivity growth wher ttecipient country is better financially
developed, but there is no detailed microeconomadyais of the underlying mechanism.

This paper contributes to the literature in severays. First, it develops a theoretical
link between financial development and technolagydfer. Because organizational structure
has also an impact on technological choices, ivides new insights on the correlation
between supplier credit constraints and verticegration, as described by Antras, Desai and
Foley (2007). Last but not least, our empiricatlfimgs enlighten a relation between financial
constraints and the degree of technological trasstethe country and firm-level.



