GOVERNMENT SUPPORTS FOR INNOVATION: WHEN IS PROMOTING
ENTREPRENEURIAL ENTRY SUBOPTIMAL?

A THESIS SUBMITTED TO
THE GRADUATE SCHOOL OF SOCIAL SCIENCES
OF
MIDDLE EAST TECHNICAL UNIVERSITY

BY

YETKIN UYSAL

IN PARTIAL FULFILLMENT OF THE REQUIREMENTS
FOR
THE DEGREE OF MASTER OF SCIENCE
IN
THE DEPARTMENT OF ECONOMICS

OCTOBER 2018



Approval of the Graduate School of Social Sciences

Prof. Dr. Tiilin Gengoz
Director

| certify that this thesis satisfies all the requirements as a thesis for the degree of Master of
Science.

Prof. Dr. Meltem Dayioglu Tayfur
Head of Department

This is to certify that we have read this thesis and that in our opinion it is fully adequate, in
scope and quality, as a thesis for the degree of Master of Science.

Assist. Prof. Dr. Serkan Kiicliksenel

Supervisor
Examining Committee Members
Assist. Prof. Dr. Eray Cumbul (TOBB ETU, ECON)
Assoc. Prof. Dr. Serkan Kiigiiksenel (METU, ECON)

Assist. Prof. Dr. Miiriivvet ilknur Biiyiikboyact Hanay (METU, ECON)




I hereby declare that all information in this document has been obtained
and presented in accordance with academic rules and ethical conduct. I
also declare that, as required by these rules and conduct, I have fully cited
and referenced all material and results that are not original to this work.

Name, Last Name: YETKIN UYSAL

Signature

iii



ABSTRACT

GOVERNMENT SUPPORTS FOR INNOVATION: WHEN IS PROMOTING
ENTREPRENEURIAL ENTRY SUBOPTIMAL?

Uysal, Yetkin
M.S., Department of Economics

Supervisor:  Assoc. Prof. Dr. Serkan Kiigiikgenel

October 2018, [82] pages

Governments evidently provide financial support for R&D expenditures of start-ups,
and subsidies for commercialization costs of entrepreneurs with the aim of promot-
ing innovation and increasing welfare. In order to investigate these implications of
entrepreneurship and government supports for an oligopolistic market with homoge-
neous goods, I construct a model where a start-up can commercialize its innovation
either by market entry or by sale to an incumbent firm. The innovation is first con-
sidered a non-drastic process innovation, and then, in an extension, it is supposed to
reduce fixed production cost. The results reveal that an optimal policy scheme for
government supports is not just beneficial but also required in most cases to achieve
higher innovation levels yielding more welfare. Governments’ bias towards favoring
entrepreneurial entry over commercialization by sale is found to be counter-productive
both for a non-drastic process innovation if the start-up is not innovative enough and

for a fixed cost innovation if an entry-deterring incumbent acquisition is expected. In
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addition, for a non-drastic process innovation, increasing level of market competition
diminishes the R&D expenditure and the resulting innovation level, if the start-up is,
again, not an able innovator. For a fixed cost innovation, it inclines the start-up to
choose riskier projects, that is, projects to arrive the product market less frequently,
when market entry is possible for the start-up. Under such circumstances, facilitat-
ing incumbent acquisition instead of promoting entrepreneurial entry seems to be a

preferable option for governments.

Keywords: Entrepreneurial Innovation, Product Market Entry, Acquisitions of Start-

up Innovations, Oligopolistic Market Competition, Government Policies for Innovation
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INOVASYON ICIN DEVLET DESTEKLERI: YENI FIRMALARIN PIYASAYA
GIRISINI TESVIK ETMEK NE ZAMAN OPTIMAL DEGILDIR?

Uysal, Yetkin
Yiiksek Lisans, Tktisat Boliimii

Tez Yoneticisi: Dog. Dr. Serkan Kiigiikgenel

Ekim 2018 , [82] sayfa

Devletler, inovasyonu tesvik etmek ve sosyal refahi artirmak amaciyla, yeni girisimle-
rin Ar-Ge harcamalarina finansal destek saglamakta ve girigimcilerin kargilagtig: ticari-
lesme maliyetlerini siibvanse etmektedir. Girigimciligin ve devlet desteklerinin homojen
mallar iireten bir oligopol piyasa lizerindeki bdylesi etkilerini incelemek igin, yeni bir
girisimin inovasyonunu piyasaya girerek ya da inovasyonu zaten piyasada yer alan bir
firmaya satarak ticarilestirebildigi bir model kurulmustur. Inovasyon, énce, siddetli
olmayan bir proses inovasyonu olarak diisintilmiis; sonrasinda, bir ek model i¢in, sa-
bit tiretim maliyetini diigiirecegi farz edilmigtir. Sonuglar ortaya koymaktadir ki daha
fazla refah getiren yiiksek dereceli inovasyonlar elde etmek i¢in optimal bir politika ta-
sarisi sadece faydali degil, cogu durumda gereklidir. Devletlerin satarak ticarilestirme
yerine piyasaya girisi destekleme egiliminin hem, girigim yeteri kadar inovatif degilse,

siddetli olmayan proses inovasyonu i¢in hem de, piyasaya yeni girisi 6nleyen satin al-
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manin gerceklesmesi bekleniyorsa, sabit maliyet inovasyonu i¢in amaclananin aksine
etki gosterdigi bulunmusgtur. Bununla beraber, eger girisim, yine, ehil bir yenilik¢i de-
gilse artan piyasa rekabeti giddetli olmayan bir proses inovasyonu i¢in yapilan Ar-Ge
harcamalarin ve elde edilen inovasyonun derecesini azaltmaktadir. Sabit maliyet ino-
vasyonu i¢inse, piyasaya girig girisim i¢in miimkiin oldugunda, girisimi, daha az siklikla
basariya ulagacak riskli projeler segmeye sevk etmektedir. Bu sartlar altinda, piyasaya
girisi tesvik etmek yerine zaten piyasada yer alan firmalarin inovasyonlar: satin alma-

sin1 kolaylagtirmak devletler igin tercih edilir bir segenek olarak éne ¢ikmaktadir.

Anahtar Kelimeler: Girisimci Inovasyonu, Uriin Piyasasina Giris, Girisim Inovasyon-

larinin Satin Alinmasi, Oligopol Piyasa Rekabeti, Inovasyon I¢in Devlet Politikalar:
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CHAPTER 1

INTRODUCTION

In a significant number of macroeconomic models, innovation is asserted to be the
main driver of economic growth. In Romer (1990), growth is shown as a result of
technological change that profit-maximizing agents generate so as to exploit market
incentives for developing more efficient intermediate goods. So, what his paper means
by technological change is basically innovation, which is made in response to the de-
mand of incumbent firms for more efficient production processes. Similarly, Aghion
and Howitt (1992) demonstrate that growth arises solely from technological progress,
which is brought about by competition among R&D firms that build innovations. Here,
each innovation is assumed an intermediate good which is utilized to produce final out-
put more efficiently than before. Additionally, Grossman and Helpman (1994) accents
the endogeneity of technological progress since the process whereby scientific findings
are transformed into goods with practical value almost always asks for intentional and
sizeable investments by profit-seeking agents. Thus, once again, technological progress
stems mostly from innovations, which are created by agents to increase their income.
They also define improvements in technology as the best chance in order to promote

high and sustainable economic growth E|

Among all innovative activities held by all economic agents across all industries, en-
trepreneurial innovation plays a crucial role for economic progress. Baumol (2010)

points out the importance of entrepreneurship for economic growth and remarks that:

1 For further explanations about the importance of innovation for economic growth, see, among
others, Grossman and Helpman (1989, 1991).



If we seek to explain the degree of success of those economies that have managed
to grow significantly in comparison to those that have remained relatively stag-
nant, we find it difficult to do so without taking into consideration differences in
the availability of the entrepreneurial talent and in the motivational mechanism
that drives them on.

Anyone can observe real-life actions taken in parallel with Baumol’s assertions. There
seems to be a tendency of governments worldwide to support R&D in start-ups and
small firms via grants, loans and tax incentives rather than R&D in large established
firms. For instance, Ozcelik and Taymaz (2008) report that small firms in Turkey
have benefited more than large established firms from increased level of R&D support
provided by the government in recent years. And Taymaz and Ugdogruk (2009) illus-
trate that this tendency to support small-firm R&D more gives result. According to
their findings, once small firms in Turkey overcome the financial hurdles to conducting
R&D via government supports, they spend proportionately more on R&D than large
established firms do.

Turkish government’s preference to support R&D in small firms, and start-ups in par-
ticular, are still observable in today’s policy packages. Small and Medium Scaled
Industry Development and Support Directorate (KOSGEB as Turkish acronym) pro-
vides grants and loans to SMEs in all sectors for investing in research equipment, con-
ducting R&D, and applying their innovations to the industry. And R&D by start-ups
are supported rather by The Scientific and Technological Research Council of Turkey
(TUBITAK as Turkish acronym). Through the 1512 — Entrepreneurship Multi-Phase
Programme, TUBITAK subsidizes early-stage research expenditures of an individ-
ual with an innovative idea via grants, whether the idea is about a technologically-
advanced product or about a process innovation for more efficient production. Grants
can add up to 150,000 TL. If the innovative idea is technologically validated and is
assessed economically feasible during the 1512 Programme, the individual is asked
to establish a company. This brand-new start-up now can apply to the 1507 - SME
Research, Development & Innovation Grant Programme. This Programme financially
supports the process of turning research findings of the previous stage into innovations
with practical value via grants. 75 per cent of costs of finalizing the innovations are

subsidized by this Programme.



A closer look at policy applications around the globe reveals that R&D expenditures
of start-ups are not supported alone, governments also favor entrepreneurial entry
over the utilization of these innovations by incumbent firms. As an example for such
policy in developed economies, Mirrlees et al. (2011) documents that the U.K. tax
system provides incentives to individuals for entrepreneurial entry over any other al-
ternatives of income. Additionally, The Europe 2020 Strategy states that Europe lacks
enough numbers of entrepreneurs and this issue needs to be addressed so as to pro-
mote strong economic growth and high levels of employment (European Commission,
2013). And the Turkish case can be seen to exemplify developing countries’ view on
entrepreneurship. After substantial support for innovation in start-ups provided by
TUBITAK, KOSGEB facilitates entrepreneurial entry through Industrial Application
Support Programme via subsidizing 75 per cent of commercialization costs of start-up
innovations. Having no corresponding support for any kind of transaction of innova-
tion between an incumbent firm and a start-up, it is straightforward to conclude that

the policy set in Turkey to boost innovation has a bias towards entrepreneurial entry.

Yet start-ups might prefer a different path. Results from various empirical studies point
out that start-ups often choose to commercialize their innovations by licensing or selling
to one or more incumbent firms. Granstrand and Sjolander (1990) present evidence on
how large established firms in Sweden obtain their technological capacity by acquiring
the technology of small, research-oriented firms. Blonigen and Taylor (2000) show
empirically that, in the U.S. electronic and electrical equipment sectors, firms with
low R&D intensity choose to acquire technology from start-ups. Their findings also
indicate that, in the periods when a firm’s R&D intensity lowers, its propensity to
acquire new technological knowledge from start-ups rises. In order to properly explain
this phenomenon of commercialization through cooperation with established firms,

Gans et al. (2002) remark that:

If a market for ideas functions efficiently, the incumbents can contract for start-
up innovations and so foreclose on a potentially important form of competition.
Imperfections in the market for ideas, conversely, can spur a competitive strategy
by start-up innovators.

Accordingly, their empirical results indicate that when innovations receive some kind



of intellectual property rights protection (e.g., a patent), and/or start-ups establish a
relationship with a broker to contract with an incumbent firm (e.g., a venture capital-
ist), and/or sunk costs associated with product market entry are high , start-ups are
more likely to prefer cooperation with established firms through licensing, alliances or

acquisitions for commercializing their innovations ﬂ

In the face of apparent contrast between the proclivity of policies for favoring en-
trepreneurial entry and empirical evidence on start-ups cooperating with incumbent
firms, some questions arise on how to construct the optimal policy scheme so as to
incentivize innovative activity and expand social welfare at the same time. In what
conditions does entrepreneurial entry or cooperation with incumbent firms provide
more benefits in terms of social welfare than the other one? How does market struc-
ture, competition in particular, affect the welfare implications of entrepreneurial entry
and cooperation with incumbent firms, respectively? How does competition affect the
innovation incentives when the innovator chooses to enter the product market or to
commercialize via cooperation with incumbent firms? Does entrepreneurial entry or
commercializing via cooperation with incumbent firms lead to more R&D conducted

by the innovator?

In order to investigate these sorts of implications of entrepreneurship and government
supports for an oligopolistic market with homogeneous goods, I construct a model,
following Norbéck and Persson (2012) and Norbédck et al. (2016), where a start-up
can commercialize its innovation either by product market entry or by sale to an
incumbent firm. The innovation is considered a non-drastic process innovation; that
is, the resulting decrease in the marginal cost of the firm which makes use of the
innovation does not throw any other firm(s) out of the market. Only the start-up has
the capacity to conduct R&D and, in the sense of Arrow (1962), its innovation cannot
be imitated by any incumbent firm. This assumption also rules out the possibility
of preemptive innovation by an incumbent firm. This model further abstracts from

spillover effects, mentioned in Spence (1984), where the total R&D expenditure in the

2 See Hall (1990) for empirical evidence from the U.S. manufacturing sector that the number

of acquisitions of new technology created by start-ups has been on the rise, and Lerner and Merges
(1998) for evidence that the number of technology alliances has been growing in various industries.



entire industry defines the technological capability of one firm to a large extent. And,
most importantly, the process of invention here is deterministic, which means that
R&D expenditure by the start-up always yields a reduction of marginal cost to the

intended level.

This model takes incumbent firms symmetric, as producing with the same and constant
marginal cost. There is no fixed production cost for any firm operating in the market,
let it be an incumbent firm or the entrepreneurial firm. If the start-up decides to
enter the product market with its innovation, it must incur a fixed entry cost, which
is referred to as commercialization cost in this thesis from this point on, as defined in
Norbéck and Persson (2012). Commercialization cost consists of investments that are
crucial to participate in the product market competition; such as obtaining production
facilities, procurement of transportation vehicles for goods, advertising, networking,
etc. Since the incumbents have already made those investments, I assume out any
commercialization cost for an incumbent firm. After entry, the entrepreneurial firm
displays the same characteristics with an acquiring incumbent firm. In other words,
constraints of production capacities and the time necessary to claim a market share are
not concerns of this study. If the start-up decides to sell the innovation, the acquiring
firm must pay a transaction cost, as defined in Norbéck et al. (2016), beside the
amount received by the start-up. As Norbédck et al. (2016) argue, the transaction
costs associated with a technology transfer might be substantial. Such a transfer
brings about administrative and legal costs, for instance licensing a patent. Likewise,
adapting a new technology to the current production process causes further costs for
the acquiring firm. Additionally, someone can anticipate the acquiring firm to incur
more costs whilst confirming the quality of the innovation, owing to the information
asymmetry between the start-up and the incumbent firms. My definition of transaction

cost includes all of these features, thereby it could get very large.

Government support for innovation is modeled in two steps in this study. At first,
financial support for R&D expenditures via grants is provided, no matter what the
commercialization strategy of the start-up is. After the innovation is obtained, the
second step is either to subsidize commercialization cost for entrepreneurial entry or

to subsidize transaction cost of an incumbent acquisition of the innovation. Financial



support at the second step is again a grant, and constitutes the same amount for each
choice of the government. So, the government’s expenditure to support innovative
activity is constant whether it facilitates entrepreneurial entry or incumbent acquisition
of the innovation. Government is expected to decide which one to support depending
on their respective contribution to social welfare, which is the sum of consumer surplus
and producer surplus. Government’s income is irrelevant to the model, because the
model is a partial equilibrium one, dealing with the oligopolistic market and the start-

up with the possibility of market entry.

The first result of the model demonstrates that, for a given innovation level (quality),
sale of the innovation is favored over entrepreneurial entry in terms of social welfare
unless the innovation is too small. To understand the intuition behind this result,
consider an n-firm oligopolistic market. If sale of the innovation happens, we have
one efficient firm and n — 1 inefficient firms in the market. If the start-up enters the
product market, we have the same efficient firm and n inefficient firms in the market.
Therefore, entrepreneurial entry brings about two effects that are contrary to each
other. It increases consumer surplus, obviously, because of reduced level of market
power of any firm (efficient or inefficient) in the product market. However, having
one more inefficient firm, which steals business from the efficient firm, diminishes total
producer surplus. According to the results of the model, for an oligopolistic market
with homogeneous goods, the latter dominates the former unless the efficiency gap
between the firm acquiring the innovation and the non-acquiring firms is too small.
Besides, as the product market gets more competitive by increasing the number of
incumbent firms, entrepreneurial entry is not preferable on the societal level for a

larger range of non-drastic process innovations.

My model elucidates many dimensions of interaction between the level of product mar-
ket competition and entrepreneurial innovation. One of those is the effect of product
market competition on the incentives for innovative activities of a start-up. The re-
sults of the model indicate that increasing the level of product market competition, by
increasing the number of incumbent firms, reduces the valuations of all agents in the
model for the innovation. This means that, in an imaginary bargaining process, both

the start-up and the incumbent firms bid less to acquire a given level of innovation,



when product market gets more competitive EL In other words, whether the innova-
tion is commercialized by product market entry or by sale to an incumbent firm, the
start-up receives less payoff for its innovative activity in the face of more fierce product

market competition.

It is not straightforward to see which option for commercialization strategy is af-
fected less negatively by increased level of product market competition, or, equiva-
lently, higher number of incumbent firms. When scrutinized, the results point out
that there are two thresholds of innovation level in this respect. Below one of them,
increasing level of market competition reduces an incumbent firm’s valuation of deter-
ring entrepreneurial entry less than the start-up’s valuation of entrepreneurial entry.
For the innovation levels above this threshold, the opposite result holds. Similarly, be-
low the other threshold, increasing level of market competition reduces an incumbent
firm’s valuation of preempting other incumbents from acquiring the innovation less
than the start-up’s valuation of entrepreneurial entry. For the innovation levels above
this threshold, the opposite result holds. When the innovation level is below these
thresholds, higher market competition favors commercialization by incumbent acquisi-
tion over commercialization by entrepreneurial entry, obviously. However, above these
thresholds, entrepreneurial entry becomes more preferable for the start-up as product
market gets more competitive. Hence, continuously increasing market competition
does not have the same effect on the choice of commercialization strategy for all possi-
ble levels of innovation. And, as I will show in Chapter-3, the innovation levels obtained
for each commercialization strategy are most likely to be different. Since, for varying
levels of innovation, the valuations are affected differently relative to one another by
increasing product market competition, one cannot conclude which commercialization
strategy will be favored as market competition gets more intense. At the bottom line,
the changes in the level of product market competition, or, equivalently, in the number
of incumbent firms, cannot endogenously determine commercialization strategy of the

start-up for all possible innovation levels on its own. The choice of commercialization

3 The definition of innovation incentives as willingness to pay for a given level of innovation

can be traced back to Arrow (1962). For more examples, see, among others, Gilbert and Newbery
(1982), Bester and Petrakis (1993), Belleflamme and Vergari (2011), Norback and Persson (2012),
and Norback et al. (2016).



mode depends also on the innovation levels obtained for each commercialization strat-
egy (as I will show in Chapter-3, they are most likely to be different) beside the costs

of commercialization, transaction, and R&D.

Similarly, the level of innovation, which means the quality of innovation, is also con-
sidered to shape the commercialization strategy in the previous literature. Indeed, in
Norbéck and Persson (2012) and Norbéck et al. (2016), it is strongly advocated that
increasing level of innovation favors commercialization by sale over commercialization
by entrepreneurial entry. The results of my model show that this is not entirely true,
owing to the lack of a monotonic relationship. There seems to be again two thresholds
of innovation level. Below one of them, increasing innovation level gives rise to an
incumbent firm’s valuation of deterring entrepreneurial entry more than the start-up’s
valuation of entrepreneurial entry. For the innovation levels above this threshold, the
opposite result holds. Similarly, below the other threshold, increasing innovation level
gives rise to an incumbent firm’s valuation of preempting other incumbents from acquir-
ing the innovation more than the start-up’s valuation of entrepreneurial entry. For the
innovation levels above this threshold, the opposite result holds. When the innovation
level is below these thresholds, improving its quality further favors commercialization
by incumbent acquisition over commercialization by entrepreneurial entry, obviously.
However, above these thresholds, entrepreneurial entry becomes more preferable for
the start-up if the innovation level is increased further. Hence, continuously varying
levels of innovation cannot endogenously determine which commercialization strategy

will be chosen by the start-up, either.

As mentioned earlier in this thesis, the innovation levels obtained for respective com-
mercialization strategies need not equal each other. According to my findings, the
expectation of commercialization by sale induces the start-up to conduct more R&D
than it does for product market entry, if the start-up, with an expectation of market
entry, would create an innovation with an inventive step less than a threshold. In this
scenario, commercialization by sale results in a higher innovation level compared to
the level obtained with an expectation of entrepreneurial entry. If the start-up gen-
erates an innovation level higher than this threshold when market entry is expected,

the expectation of commercialization by sale would induce the start-up to conduct



less R&D than it does for product market entry. This time, commercialization by
entrepreneurial entry results in a higher innovation level compared to the level ob-
tained with an expectation of commercialization by sale. At the bottom line, these
findings indicate that, if start-ups are able innovators just like the ones in developed
countries whereby there is an established innovation culture, governments’ favoring en-
trepreneurial entry over commercialization by sale brings about higher-quality start-up
innovation. However, if start-ups are only able to generate an innovation level below
a threshold when responding market incentives for entrepreneurial entry, just like the
ones in most of the developing countries, governments’ favoring commercialization by

sale over entrepreneurial entry brings about higher-quality start-up innovation.

The reason of the above-mentioned findings is the difference between the values that a
start-up tries to maximize via investing in R&D (or, in other words, conducting R&D)
for respective alternatives of commercialization mode. When investing in R&D with
an expectation of product market entry, the start-up aims to maximize its product
market profit and strategically decides how much to invest in R&D. That is, the
start-up tries to expand its market share by stealing business from incumbent firms
EL Although, when investing in R&D with an expectation of sale to an incumbent
firm, the start-up aims to maximize the difference between profits of the acquiring
incumbent firm and a non-acquiring incumbent firm, which is approximately the sale
price of the innovation. According to my findings, the former requires a larger R&D
expenditure so as to reach its maximum value than the latter does, when the resulting
innovation level is higher than some threshold. When the resulting innovation level
obtained in response to market incentives for entrepreneurial entry is lower than this
threshold, the opposite result holds; and the expectation of commercialization by sale
induces the start-up to invest more in R&D than the amount strategically determined

to expand the entrepreneur’s market share.

Again with increasing product market competition by increasing the number of incum-
bent firms, R&D expenditure and the resulting innovation level are both negatively

affected when this innovation level is below some threshold if it is to be commercial-

4 For a thorough explanation of strategic consideration in R&D investment, see Brander and

Spencer(1983).



ized by sale to an incumbent firm, and when this innovation level is below another
threshold if entrepreneurial entry is expected. In other words, if start-ups are only
able to generate low innovation levels when responding market incentives for either
entrepreneurial entry or commercialization by sale, just like the ones in most of the
developing countries, both the R&D expenditures and the inventive steps of the ob-
tained innovations diminish as product market gets more competitive. On the other
hand, if the obtained innovation level for each commercialization strategy is above its
respective threshold, the opposite result holds. This means that, if start-ups are able
innovators just like the ones in developed countries whereby there is an established
innovation culture, a start-up increases its R&D expenditures and generates a higher

innovation level in the face of more fierce product market competition.

With the insight provided by these findings, government support to the start-up for
commercialization cost turns out to be counter-productive in some cases. This is so
because it facilitates product market entry instead of sale of the innovation to an in-
cumbent firm. Beside entrepreneurial entry being less beneficial to society for a given
innovation level unless the innovation level is too small, it induces the start-up to
conduct less R&D than it does for sale to an incumbent firm, if the resulting inno-
vation level is below some threshold. In other words, making product market entry
more profitable than a sale of the innovation leaves the government with a lower level
of innovation and, consequently, with a quite limited increase in social welfare, when
start-ups are not innovative enough. Meanwhile, financial support for R&D expen-
ditures stimulates the start-up to create an innovation with a bigger inventive step,
no matter which commercialization strategy is chosen, since it raises the expenditure

level for R&D beyond the profit-maximizing level for the start-up.

In an extension, I intend to investigate the start-up’s preference of risk. Therefore, I
consider the innovation, following Damsgaard et al. (2017), reducing the fixed pro-
duction cost of the firm which utilizes it. The model basically remains the same, just
a fixed production cost is added to the profit equation of each firm. The start-up
chooses an R&D project from a set of projects where a project with a lower proba-

bility of success yields more payoff if successful E Therefore, the previous assumption

® For formulation of R&D projects in this manner, see, among others, Henkel et al. (2015) and

10



of deterministic invention process is not valid anymore. Another divergence from the
original model is that the R&D expenditure here is constant for all R&D projects. In
other words, R&D projects do not differ according to the level of R&D expenditures

anymore, it is rather the level of riskiness that distinguishes them from one another.

The results first point out that the start-up conducts a riskier R&D project with a
higher payoff if it succeeds than any incumbent firm would prefer without a competitive
threat from the entrepreneur. The intuition behind this finding is that, since a fixed
cost innovation does not alter the product market shares of incumbent firms without
market entry of the start-up, any incumbent firm is willing to pay for an R&D project
which maximizes the expected difference between fixed cost reduction and transaction
cost. This is referred to as “preemptive incumbent acquisition”. Nevertheless, if the
start-up decides to enter the product market, it chooses a riskier project because of
what Damsgaard et al. (2017) call “the entrepreneurship hurdle effect”. And, similarly,
if the start-up decides to sell the innovation to an incumbent firm, when it is also
profitable for it to enter the product market, an incumbent firm is willing to pay for the
same riskier project so as to deter entrepreneurial entry and preserve its market share.
Clearly, this way of commercialization is called “entry-deterring incumbent acquisition”.
Hence, making product market entry possible boosts innovation in this case, contrary,
in part, to the findings of my original model. But, subsidizing commercialization cost
is again counter-productive, since it terminates the reason to a large extent why the
entrepreneur chooses a riskier project. Instead, financial support for R&D expenditure

is the correct tool to make the competitive threat credible.

Nonetheless, despite the preferable effects of credible market entry threat for boosting
innovation, its welfare implications tend to point to the contrary. If the innovation
is to be commercialized by entry-deterring incumbent acquisition, making product
market entry of the start-up possible has definitely negative welfare effects. That
is because the R&D project chosen, when entry-deterring incumbent acquisition is
expected, is too risky compared to the level of riskiness preferred by society in the
absence of entrepreneurial entry. If entrepreneurial entry is expected to occur, the

welfare implications seem to be ambiguous. That is, promoting entrepreneurial entry

Damsgaard et al. (2017).
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is again suboptimal in some more cases.

The effect of higher product market competition, or — in other words — increasing num-
ber of incumbent firms, on innovation is, again, significant. Higher product market
competition increases the start-up’s preference of risk further when market entry is
possible, meaning less frequency of innovations arriving the product market. The rea-
son for this finding is extremely apparent; as product market competition increases, the
market share of the entrepreneur dissipates. As a result, the entrepreneurship hurdle
effect increases, inclining the start-up to conduct a riskier R&D project. This situation
brings about innovations with more breakthrough effects, but these innovations arrive
the product market less frequently, since their probability of success is quite low. In
actuality, such situations can be easily observed in real life, as, despite substantial
financial supports from governments in some countries - especially in developing ones,
the number of innovations is far from being sufficient. When combined with start-ups
in such countries being generally less innovative, as mentioned earlier in this thesis, the
frequency of successful innovations arriving the product market might decrease further.
Therefore, in the face of high product market competition, the best policy seems to be
facilitating commercialization of the innovation by cooperation with incumbent firms,
without making entrepreneurial entry possible. Because, in this case, the riskiness of
the project chosen by the start-up, with an expectation of selling to an incumbent firm
at its preemptive valuation, would not be affected by the increase in the number of
incumbent firms. That is, the frequency of successful innovations arriving the product

market would not decrease, yielding more social welfare in expected terms.

The rest of the thesis is organized as follows. In Chapter-2, the previous literature on
the interactions among product market competition, innovation and entrepreneurship,
and on the welfare implications of these interactions is reviewed. The possible contribu-
tions of this study to the relevant strands of the literature are discussed. In Chapter-3,
the original model is presented for a non-drastic process innovation. In Chapter-4, the
extension model is handled for a fixed cost innovation. Chapter-5 concludes the paper

with final thoughts and ideas for future research.
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CHAPTER 2

LITERATURE REVIEW

For markets with symmetric firms, the general belief in the economic theory is that,
without a concern of any innovation, increasing the number of firms expands social
welfare, because by doing so we have our product market converged to a perfectly
competitive market and perfect competition is acknowledged to be the market structure
that yields the highest social welfare. However, in a pioneering study, Mankiw and
Whinston (1986) introduce the notion of “business stealing effect”. This effect implies
that if an entrant to the market, where firms face fixed set-up costs while entering,
causes incumbent firms to reduce output, the entrepreneur desires market entry more
than society does. Mankiw and Whinston show that it is exactly what happens in
homogeneous goods markets with symmetric firms, and free entry results in excessive
number of market participants while an imaginary social planner would choose a lower
number of entries to the market. When innovation is taken into account, this business
stealing effect is visible even in the absence of product market entry. Lahiri and
Omno (1988) and Shapiro (1989) demonstrate that a reduction in an inefficient firm’s
production cost leads this firm to steal business from other efficient firms. Despite
the positive effect of such a cost reduction to consumer surplus, it has a detrimental
effect to social welfare on aggregate. In a complementary study, Zhao (2001) defines
the conditions for a marginal cost reduction of a firm having negative welfare effects
in an oligopolistic homogeneous goods market ﬁ According to his findings, if a firm’s

market share is below a threshold, or equivalently, its marginal cost is above some

5 See Wang and Zhao (2007) as an extension of this study for an oligopolistic differentiated goods
market.
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threshold, a process innovation lowering the marginal cost of this firm diminishes the
social welfare on the contrary to the common intuition. In a similar vein with the
previous literature, the results obtained from the original model in this study indicate
that sale of a non-drastic process innovation is favored against entrepreneurial entry
in terms of social welfare unless the innovation is too small. This finding is basically a
conjunction of business stealing effect and negative welfare effect of a cost reduction.
Here, market entrant is more efficient than incumbent firms in contrast to one modeled
in Mankiw and Whinston (1986). However, entrepreneurial entry instead of sale to an
incumbent firm means one more inefficient firm operating in the product market; in
other words, one more inefficient firm stealing business from the efficient firm. And
if the gap between the marginal costs of the efficient firm and the inefficient firms is
sufficient, just like Zhao (2001) puts emphasis on, this business stealing effect causes
entrepreneurial entry to be suboptimal because it generates less increase in social

welfare than sale to an incumbent firm does.

In some recent studies, it has been asserted that the level of market competition and
the level of innovation, or, in other words, innovation quality, have an immense in-
fluence on how the innovator chooses to commercialize its innovation. Norbéack and
Persson (2012) confidently state that higher product market competition is most likely
to increase the profitability of commercialization of an innovation by sale relative to
commercialization by entrepreneurial entry. They argue that rising market competi-
tion reduces the profits of the market entrant, which is the main component of the
profit gained by the start-up from entrepreneurial entry. If, instead, an incumbent
acquisition occurs, more intense market competition again lessens the profit of the
incumbent acquiring the innovation by an amount almost equal to the reduction in
an entrepreneur’s profit, while it also lessens the profit of a non-acquiring incumbent
firm. Since the profit that a start-up gains from a sale of the innovation is nearly the
difference between the profits of the acquiring incumbent firm and a non-acquiring
incumbent firm, commercialization by sale stands less-negatively-affected by rising
market competition in their view. They conclude that continuously increasing mar-
ket competition eventually makes sale of the innovation yield more income for the

start-up than entrepreneurial entry does. Nevertheless, the results of my model dis-
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pute this conclusion. I find that, for varying levels of innovation, the valuations of
entrepreneurial entry and incumbent acquisition are affected differently relative to one
another by increasing product market competition. Given that the innovation levels
obtained for each commercialization strategy are most likely to be different, one cannot
conclude which commercialization strategy will be favored as market competition gets

more intense.

As the effects of varying levels of innovation quality, Norbédck et al. (2016) argue
that continuously increasing the innovation quality (level) diminishes the profits of
non-acquiring incumbent firms so much that, when the innovation quality reaches a
sufficient level, incumbent firms will race to acquire the innovation so as to preempt
other incumbent firms from possessing it. According to their theoretical work, the
externalities imply that only high-quality innovations will be bought by an incumbent
firm. The results of my model are, again, in contrast to these assertions. I find two
thresholds of innovation level in this respect. Below one of them, increasing innovation
level gives rise to an incumbent firm’s valuation of deterring entrepreneurial entry
more than the start-up’s valuation of entrepreneurial entry. For the innovation levels
above this threshold, the opposite result holds. Similarly, below the other threshold,
increasing innovation level gives rise to an incumbent firm’s valuation of preempting
other incumbents from acquiring the innovation more than the start-up’s valuation
of entrepreneurial entry. For the innovation levels above this threshold, the opposite
result holds. When the innovation level is below these thresholds, improving its quality
further favors commercialization by incumbent acquisition over commercialization by
entrepreneurial entry, obviously. However, above these thresholds, entrepreneurial
entry becomes more preferable for the start-up if the innovation level is increased
further. That is, there is no monotonic effect of innovation level on the choice of
commercialization strategy. Hence, previous claim that only high-quality innovations
being sold to an incumbent firm seems to be nothing but a strong assumption in the

setting of my research.

Given that a start-up has two alternatives of commercialization strategies for its inno-
vation, the question that which strategy inducing the start-up to conduct more R&D

constitutes another point of interest. Norbéck et al. (2016) model the process of R&D
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and the commercialization of the resulting innovation as the level of innovation deter-
mines the commercialization strategy chosen by the start-up. Since they assert that
high levels of innovation will make commercialization by sale more profitable for the
start-up compared to entrepreneurial entry, in their study the start-up always generates
a higher innovation level when the innovation is to be commercialized by preemptive
incumbent acquisition. The results of my model, again, dispute this conclusion. First
of all, my model makes use of the “backward induction” notion while finding out the
level of innovation obtained in the process of R&D. Thus, it is not the level of innova-
tion that determines the commercialization strategy chosen by the start-up; instead, it
is the commercialization mode expected by the start-up that determines how much the
start-up invests in R&D and how big the resulting innovation will be. According to my
model, if the start-up is an able innovator so that it generates an innovation level above
some threshold when responding market incentives for entrepreneurial entry, it pro-
duces a higher innovation level with an expectation of entrepreneurial entry than the
level obtained when commercialization by sale is expected. On the other hand, if the
start-up, with an expectation of market entry, creates an innovation with an inventive
step less than the same threshold, my model shows that the start-up would generate
a higher innovation level when the innovation is expected to be commercialized by

preemptive incumbent acquisition, just as claimed by Norbéck et al. (2016).

In another strand of the literature, both theoretical and empirical studies show that
start-ups often choose to commercialize their innovation by cooperation with incum-
bent firms through selling, licensing, or technology alliances. Gans and Stern (2000)
demonstrate theoretically that cooperative interactions between start-ups and incum-
bent firms at the commercialization stage are natural, especially when post-innovation
monopoly profits for the incumbent firms are larger than the aggregate duopoly mar-
ket profits, in contrast to the Schumpeterian perspective — where start-ups earn their
payoff via market entry, thus, as Gans and Stern call it, “unleashing the gale of creative
destruction”. Teece (1987) puts forward that, as technologically progressive sectors get
mature, a greater proportion of necessary assets to operate in these sectors seem to
be brought in by large established incumbent firms. This situation makes acquiring

those assets more costly for start-ups, and, consequently, entry becomes extremely
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difficult. In such cases, he suggests that, cooperation with incumbent firms should
be thought of mechanisms for reducing entry requirements for innovators. Similarly,
Norbédck et al. (2014) argue that installed production bases of incumbent firms are
seen as entry barriers by start-ups, because they increase the entry cost, or commer-
cialization cost in other words, which any entrepreneur must pay before operating in
the market. Then, strong network effects, which are defined by them as the locked-in
consumers plus the expected number of new consumers, increase the likelihood of the
innovation being commercialized by a sale to an incumbent firm. Additionally, the
empirical results of Gans et al. (2002) show that when innovations receive some kind
of intellectual property rights protection (e.g., a patent), and/or fims establish a rela-
tionship with a broker to contract with an incumbent firm (e.g., a venture capitalist),
and /or sunk costs associated with product market entry are high , start-ups are more
likely to cooperate with established firms through licensing, alliances or acquisitions
for commercializing their innovations ﬂ The contribution of this study, here, is that
commercialization of innovation by cooperation with incumbent firms can occur as a
result of an intentional government policy since, in the circumstances I present, such

a strategy brings about more social welfare than entrepreneurial entry does.

There is also a large number of studies that investigate the relationship between the
market competition and innovation level. Yi (1999) shows that, under weak conditions,
the profit incentive of an incumbent firm for a marginal process innovation decreases
with the level of market competition in homogeneous goods markets. He also demon-
strates theoretically that the same result holds for a very large range of non-drastic
process innovations of arbitrary sizes. Belleflamme and Vergari (2011) extends this
study to differentiated goods markets and shows that the profit incentive of an incum-
bent firm for a process innovation either decreases with the number of incumbent firms
in the market or has an inverted-U shape. The second option occurs when both the
innovation level and the degree of product substitutability are extremely large. Again,
for a marginal process innovation, Vives (2008) finds that, when goods are strategic

substitutes, cost reduction expenditure of a firm decreases with the number of firms.

" For other empirical studies that show cooperation with incumbent firms is a preferred com-

mercialization strategy for start-ups, see Granstrand and Sjolander (1990), Hall (1990), Lerner and
Merges (1998), Blonigen and Taylor (2000), and Henkel et al. (2015).
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Those mentioned studies consider R&D expenditures and incentives for just one firm,
which makes use of the innovation alone in the sense of Arrow (1962). Dasgupta and
Stiglitz (1980) and Spence (1984) examine the situation where all firms in the market
participate in research activities, and they show that increasing number of incumbent
firms lowers cost reduction expenditure per firm. The contribution of my thesis to
these studies is to consider R&D taken by an outsider start-up with the options of
commercializing by market entry and by sale of the innovation to an incumbent firm.
Also, as another distinction from the above-mentoned studies, I take the incentive of
an incumbent firm to acquire an innovation as the incentive stemming from the com-
petitive threat, instead of the profit incentive, i.e., the difference between the profit a
firm earns with the possession of the innovation and the profit it earns if a rival firm

in the market makes use of the innovation.

Beside the theoretical papers on the relationship between market competition and in-
novation, a vast number of empirical studies exist for the same purpose. Nickell (1996),
based on an analysis of 670 U.K. companies, shows that increasing the level of market
competition and the resulting lower levels of rents per firm are strongly associated
with a significantly stronger total productivity growth. In order to shed more light on
a firm’s reaction to market competition, Aghion et al. (2005) establish an inverted-U
shape relationship between the level of market competition and the weighted average
number of patents taken out in an industry, based on a study on a U.K. panel data.
My original model assumes only an outsider start-up innovating in contrast to the set
of Aghion et al. (2005), and the results imply that the relationship between market
competition and the innovative activity depends on the start-up’s innovative ability.
If start-ups are only able to generate low innovation levels when responding market
incentives for either entrepreneurial entry or commercialization by sale, both the R&D
expenditures and the inventive steps of the obtained innovations diminish as product
market gets more competitive. On the other hand, if the obtained innovation levels
for each commercialization strategy are above their respective thresholds, the start-up
increases its R&D expenditure and generates a higher innovation level in the face of
more fierce product market competition. Blundell et al. (1999), based on a study

again on a panel data of British manufacturing firms, find that, despite less competi-
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tive industries having less aggregate innovations, market share of a firm has a positive
and robust effect on the number of innovations and patents ﬂ The findings of my work
stand in agreement with what Blundell et al. (1999) assert about the importance of
a firm’s market share on incentives to hold possession of an innovation. The results
of my original model indicate that increasing the level of product market competi-
tion, by increasing the number of incumbent firms, reduces the valuations of all agents
in the model for a non-drastic process innovation with a given level of inventive step.
Also, my extension model shows that higher product market competition, which means
smaller market shares for each market participant, increases the start-up’s preference
of risk further when market entry is possible, meaning less frequency of innovations

arriving the product market.

In another strand of the literature, it has been shown that entrepreneurs choose more
risky projects than incumbent firms would prefer. Cohen (2010) reviews the empirical
literature on entrepreneurial innovation and argues that large established firms are
more likely to pursue incremental process innovations while start-ups are observed
to generally innovate for breakthroughs. In a similar vein, Baumol (2004) reports
that, based on a study in 2003 sponsored by the U.S. Small Business Administration,
start-ups are, to a large extent, responsible for breakthrough innovations while large

incumbent firms conduct more routinized R&D. He also remarks that:

The bulk of R&D spending is shown to come from a tiny number of very large
firms. Yet the revolutionary breakthroughs continue to come predominantly
from small entrepreneurial enterprises |...| Moreover, these firms voluntarily
disseminate much of their innovative technology widely and rapidly, both as a
major revenue source and in exchange for complementary technological property
of other firms.

The model developed by Henkel et al. (2015) gives support with theoretical findings
to previous assertions. According to their results, start-ups tend to create innovations
with bigger inventive steps than the innovations made by incumbent firms. They
also provide evidence, based on a qualitative study, that in the Electronic Design

Automation Industry start-ups pursue more risky innovations than incumbent firms

8 For more empirical studies about the effect of market competition on innovation, see, among
others, Geroski (1990) and Bailey and Gersbach (1995).
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do and they commercialize those innovations by selling them to incumbent firms. The
results obtained from the extension model in my study are in agreement with the

arguments of Baumol (2004) and Henkel et al. (2015).

This extension model is, in actuality, mathematically very similar to the model pre-
sented in Damsgaard et al. (2017). Their set-up consists of a monopolist incumbent
firm and an outsider start-up. They are both allowed to conduct R&D for fixed cost
innovations. If the incumbent firm succeeds with its R&D, it preempts the start-up’s
market entry. If the monopolist fails and the start-up comes up with an innovation, the
product market becomes a duopoly. My model distinguishes from Damsgaard et al.
(2017) by assuming an oligopolistic product market, and by providing the start-up with
the alternative of selling its innovation to one of the incumbent firms to commercialize
it beside the choice of entrepreneurial entry. In my model, also, only the start-up is
able to conduct R&D, so the monopolist can preempt an entrepreneurial entry by an
incumbent acquisition solely. In the setting of Damsgaard et al. (2017), when the prod-
uct market is a homogeneous goods market with symmetric firms, the start-up always
chooses less risky projects for entrepreneurial entry than society prefers. According to
my results, if the innovation is to be commercialized by entry-deterring incumbent ac-
quisition, the R&D project chosen by the start-up is too risky compared to the level of
riskiness preferred by society in the absence of entrepreneurial entry. If entrepreneurial
entry is expected to occur with the same project, the welfare implications seem to be

ambiguous.
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CHAPTER 3

THE MODEL FOR A NON-DRASTIC PROCESS
INNOVATION

This model investigates the welfare implications of a non-drastic process innovation
created by an outsider innovator and the commercialization strategy chosen for this
innovation so as to determine the optimal policy set for boosting innovation and in-
creasing social welfare at the same time. So, at first, I have to define appropriately

the demand and supply sides of the economy.

On the supply side, there is an oligopolistic market consisting of n symmetric firms
which produce homogeneous goods with the same constant marginal cost, denoted by
c. Since the goods produced in the market are homogeneous, assuming a quantity
competition is plausible and in accordance with the previous literature. Outside the
market, a start-up with a non-drastic process innovation, which reduces the marginal
cost of the firm that makes use of the innovation, is to choose whether to enter the
product market or to commercialize the innovation by selling it to an incumbent firm.
There is no fixed production cost for any firm operating in the market, let it be an
incumbent firm or the entrepreneurial firm. In the product market, oligopolists interact

in a quantity competition.

In order to conduct a welfare analysis on aggregate demand, the model must abstract
from income effects. Therefore, assuming a representative consumer with a quasilinear
utility function, such as the one introduced by Singh and Vives (1984), is plausible.
The utility function, denoted by U (g, M) where ¢ stands for the non-numeraire good

and M represents the numeraire good, is assumed to be concave. U(q, M) is apparently
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separable, being quadratic in the homogeneous goods that the model is interested in

and linear in the numeraire good:

n 1 n
Ulg, M) =) Joqi = 5(B: Y _af +2v ) aigy) + M (3.1)
i=1 =1

J<i
where ¢ and j denotes the firms producing in the market.

«; measures the vertical (quality) differentiation of good ¢ from other goods. As other
things are kept intact, an increase in «; increases the marginal utility that a consumer
gets from an additional unit of good i (see Héckner, 2000). 3; measures the own-price
effect of good i on the representative consumer’s utility function. « measures the cross-
price effects on the utility. In other words, it gives the horizontal differentiation among
goods. When the utility function deals with perfect substitute goods (homogeneous
goods), ay = ... = apn and 1 = ... = B, = 7. Thus, it is safe to assume that
ap =..=a, =«aand f; =..=F, =~ = 1. Then, the representative consumer’s

utility function becomes:
n 1 n
Ulg, M)=a) a5 @ +2v) 6 +M (3.2)
i=1 i=1 j<i
where ¢ and j denote the firms producing in the market.

By virtue of the quasilinear structure of the representative consumer’s utility function,

I will do partial equilibrium analysis for the homogeneous goods market.

Since the representative consumer is assumed to make the aggregate consumption in
the market, the demand system can be obtained from the maximization problem of

the representative consumer’s utility:

n n
1 2
nz?xa'glqi—z('Elqur?E aiq;) + M (3.3)
i= i=

J<i

n
subject to qui <w (3.4)
i=1

where w denotes the income of the representative consumer and p is the market price

for the homogeneous goods.
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The solution to (3.3) subject to (3.4) gives the inverse demand schedule:

p=a-— Z g (3.5)
i=1

In the sense of quantity competition, given the market price, each oligopolist chooses

how much to produce so as to maximize its profit, denoted by II;.

maz II; = pg; —cq; fori=1,...,n (3.6)
ai

The solution to (3.6) yields the quantity produced by firm i:

o —C

T fori=1,..,n (3.7)

qi =

Owing to the symmetry among firms, (3.6) gives the profit function of any firm before
an innovation arrives the market, and (3.7) represents the quantity produced by any

firm in this situation. Likewise, (3.5) is the market price without an innovation.

Given the market price and the quantities produced by each firm, consumer surplus,

denoted by C'S, obtained in this homogeneous goods market is:

CS:ani—%(ZQ?+ZZQin)—pzqz‘ (3.8)
=1 =1 =1

J<i

Putting (3.5) and (3.7) into (3.8), and direct calculations will yield:

o5 = (Zis19)? _ n*a—o)? (3.9)

2 2(n + 1)2

Producer surplus, denoted by P.S, obtained in this homogeneous goods market is the

sum of profits earned by the oligopolists:

n n
PS = ZH" = qui —cq; (3.10)
=1 =1
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Putting (3.5) and (3.7) into (3.10), and direct calculations will yield:

"~ a —c)?
PS=> ¢ :nEn+1§2 (3.11)
=1

Social welfare generated by a market is the sum of producer surplus and consumer

surplus obtained in this market. So, the social welfare here, denoted by W, is:

n?(a — c)? (a—c)?
W =CS+PS = 300 +1) —l—n(n+1)2

(3.12)

(3.9), (3.11) and (3.12) gives the surplus levels before an innovation arrives the market.
In the following, I will add a start-up with a non-drastic process innovation to this
system, and demonstrate how it will change the above-mentioned equilibrium levels
prior to its addition, according to the commercialization mode chosen by start-up.
However, before doing this, I must give the exact definition of what I refer to as

non-drastic process innovation.

Definition-1: A non-drastic process innovation reduces the marginal cost of the firm,
which makes use of the innovation, to a level that does not throw any other firm(s)
out of the market. That is, the monopoly price corresponding to the reduced marginal

cost is above the marginal cost of the non-acquiring firms.

After a non-drastic process innovation, the marginal cost of the firm utilizing this
innovation becomes ¢ — k, where k denotes the level of reduction that the innovation
imposes on the marginal cost (i.e., the innovation level —quality-). If this firm happens
to be a monopolist, it will maximize the following profit function to choose the quantity
produced in this monopoly:

n}lax Pmdm — CmQm (313>
where m denotes the monopoly.

The solution to (3.13) is:

a—c+k

Gm = (3.14)
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Putting (3.14) into (3.5) will yield:

(3.15)

Hence, the initial marginal cost being less than the monopoly price means that k <
« — ¢. But this is not enough for consistency, there is another ordering I need to make

an assumption about.

Assumption-1: The level of innovation, or, in other words, the level of reduction in

marginal cost, must be lower than the initial marginal cost (i.e., k < ¢ ).

Assumption—1 is quite rational and standard, it ensures that the marginal cost of the

firm utilizing the innovation remains positive.

The main focus of this study is to investigate the welfare implications of a start-up
innovation, and to find out which commercialization strategy both induces the start-up
to be more innovative and stands more preferable in terms of social welfare. In order to
determine how higher innovation levels yielding more welfare can be achieved, one must
answer these questions: How much does the start-up invest in R&D with expectation
of respective commercialization strategies? How large will the resulting innovations
be, respectively? Which commercialization strategy will the start-up choose for its
innovation, given the level of market competition and the quality of innovation? Which
commercialization strategy should government policies favor over its alternative? How
will the equilibrium levels in the market with innovation alter from their initial levels?
I model a three-stage game highlighting the process from R&D to commercialization

of the resulting innovation in an attempt of answering the questions above.

In stage-1, the start-up decides how much to invest in R&D and, thus, how much the
innovation level will be. As mentioned earlier, the process of innovation is assumed
to be deterministic; that is, R&D expenditure by the start-up always yields a reduc-
tion of marginal cost to the intended level. The R&D expenditure depends on the
commercialization strategy chosen by the start-up. R4 denotes the R&D expenditure
level when the innovation is to be commercialized by sale to an incumbent firm and

Rg denotes the R&D expenditure level when the innovation is to be commercialized
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by entrepreneurial entry.

Stage-2 is basically the same with the commercialization stage of the models in Norback
and Persson (2012) and Norbéck et al. (2016). In stage-2, the start-up decides how
to commercialize its innovation, given the innovation level generated in stage-1. This
stage is modeled as an entry-acquisition game. Each incumbent firm posts its bid
for the innovation in a first-price perfect information auction and the start-up either
accepts or rejects these bids comparing to its reservation price, which is the profit it
earns in case of entrepreneurial entry. If the start-up decides to enter the market with
its innovation, it must incur a fixed entry cost, which is referred to as commercialization
cost in this thesis, following Norbédck and Persson (2012), denoted by G. If the start-up
decides to sell the innovation, the acquiring incumbent firm must pay transaction cost,
as defined in Norbéck et al. (2016), denoted by T, beside the amount received by the
start-up. There is no fixed production cost for any firm operating in the market, let it

be an incumbent firm or the entrepreneurial firm.

In stage-3, firms interact in an oligopolistic product market, given the innovation
level generated in stage-1. If entrepreneurial entry occurs, there will be a quantity
competition among n + 1 firms in the market. One of those is the entrepreneur, which
is not subject to any capacity constraint for production or in need of time to claim a
market share, thus displays the same characteristics with the n incumbent firms, except
being more efficient due to the process innovation it utilizes. If incumbent acquisition
of the innovation occurs, there will be a quantity competition among the same n
incumbent firms. However, this time, one of those firms, the acquiring incumbent

firm, is more efficient due to the process innovation it holds possession of.

In the subgame perfect equilibrium fashion, I will solve this three stage game by

backward induction.

3.1 Stage-3: Product Market Competition

There are two alternatives of market structure that we will observe after the innovation

is commercialized. For determining respective equilibrium characteristics, I will deal
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with each alternative in turn.

Let me, at first, assume that the commercialization of the innovation, where k denotes
the innovation level, occurs with a sale to an incumbent firm. In that case, we have two
types of firms in the market; one acquiring incumbent firm, of which the marginal cost
is ¢ — k, and n — 1 non-acquiring incumbent firms, of which the marginal cost is ¢. The
equilibrium levels of output, where g4 denotes the output of the acquiring firm and
gn a(a) denotes the output of a non-acquiring firm, can be directly calculated through
profit maximization problem of a market participant (3.6) by using the formulation

for market price (3.5):

a—c+nk
- - 3.16
qaA —— (3.16)
and
(a)= 2=k (3.17)
INaNG) = n+1 '

To proceed, one needs to state the profit levels of all agents at the equilibrium. There
are three firm types of interest this time; one start-up, one acquiring firm, and n — 1
non-acquiring firms. The profits of the acquiring firm and the non-acquiring firms can
be directly calculated through (3.6) by putting (3.16) and (3.17) into it, respectively.
The profit of the entrepreneur is exactly the winning bid of the auction in stage-2 minus
the R&D expenditure, R4, it makes in stage-1. I will explicitly identify the winning
bid and state its amount when discussing stage-2. For now, let me call the acquisition
price as A. Recall that the acquiring firm needs to pay transaction cost, denoted by
T, beside its winning bid in the acquisiton auction. The resulting profits, I14 denoting
the profit of the acquiring firm, IIg(a) denoting the profit of the entrepreneur, and

IIn4(a) denoting the profit of a non-acquiring firm, are:

HA:qi—T—A:W— —A (3.18)
and
a—c—k)?
Iya(a) = qna(a)® = ((n+1)]§) (3.19)
and
lg(a) = A— Ry (3.20)
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The sum of the profits earned by these three types of firms gives producer surplus,

denoted by PS4, for a given innovation level k:

(a0 — ¢+ nk)?
(n+1)2

(a—c—k)?

PSAZHE(G,)—FHA-F(H—UHNA(@) = (n+1)2

+(n—1) —T — Ry

(3.21)

Summing up the quantities produced, as shown by (3.16) and (3.17), gives the total
production level of the market:

n(la—c)+k

— (3.22)

qa+ (n—1)gva(a) =

Putting (3.22) into (3.9) gives consumer surplus, denoted by CSy, for a given innova-

tion level k, when the innovation is commercialized by incumbent acquisition:

(Cit1a)® _ (m(a—c) +k)? (3.23)

Coa="=5"= 2(n + 1)2

Social welfare obtained, denoted by W4, for a given innovation level k, after commer-

cialization by sale is the sum of (3.21) and (3.23):

(n(a—c)+k)? (a—c+nk)?

(a—c—k)?
2t 12 T (nrlp

Wa=CSs+PSy = (n+1)2

+(n—1) —T—Ry

(3.24)

If the commercialization strategy of the start-up is entrepreneurial entry, there will
be again two types of firms producing in the market, one entrepreneurial firm with
an innovation, of which the marginal cost is ¢ — k, and n non-acquiring incumbent
firms, of which the marginal cost is ¢. The equilibrium levels of output, where qg(e)
denotes the output produced by the entrepreneur and gy 4(e) denotes the output of a
non-acquiring firm, can be directly calculated through profit maximization problem of
a market participant (3.6) by using the formulation for market price (3.5):

a—c+(n+1)k
n -+ 2

qe(e) = (3.25)
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and
a—c—k

=—— - 3.26

avale) = ——— (3.26)

The profit levels, where IIg(e) denotes the profit of the entrepreneur and Iy 4(e) de-
notes the profit of a non-acquiring firm, can be directly calculated respectively through
(3.6) by putting (3.25) and (3.26) into it. Recall that the entrepreneur needs to incur
commercialization cost, denoted by G, in stage-2 beside the R&D expenditure, Rg, it

makes in stage-1:

(@ —c+ (n+1)k)?
(n+2)

lg(e) = gu(e)’ — G — Rp = — G- Rg (3.27)

and

a—c—k)?
Iya(e) = qnale)? = ((n+2)l2€) (3.28)

The sum of profits obtained in the market, according to (3.27) and (3.28), yields
producer surplus, denoted by PSg, for a given innovation level k:

(a—c+ (n+1)k)? (a—c—k)?

PSp =Tlp(e) +nllyale) = == om—" +n——=5

— G- Rg (3.29)

Summing up the quantities produced, as shown by (3.25) and (3.26), gives the total

production level of the market:

(n+1)(a—c)+k
n+2

qe(e) + ngna(e) = (3.30)

Putting (3.30) into (3.9) gives consumer surplus, denoted by C'Sg, for a given innova-

tion level k, when the innovation is commercialized by entrepreneurial entry:

ntl 2 n a—c 2
CSp (Zizzl @)’ _ (( +;E£L+2); + k) (3.31)

Social welfare obtained, denoted by W, for a given innovation level k, after commer-
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cialization by market entry, is the sum of (3.29) and (3.31):

(n+1)(a—c)+k)? (a—c+n+1k)? (a—c—k)?

Wg = CSg+PSg = 2n 1 2)2 + (n+ 2 +n CED)E

~G—Rp
(3.32)

When comparing social welfare levels obtained by respective commercialization strate-
gies, as shown by (3.24) and (3.32), it is easy to observe that the only thing changes
is the number of firms — ignoring transaction cost, commercialization cost and R&D
expenditures. This inclines me to state my first proposition in this thesis owing to a
very simple calculation, as assuming G + Rg > T + R4 so as to be able to ignore the

values of transaction cost, commercialization cost and R&D expenditures.

Proposition-1: Assuming G+ Rg > T + R4, for a given level of non-drastic process
innovation, sale of the innovation is favored over entrepreneurial entry in terms of

social welfare unless the innovation is smaller than a threshold, k;.

Proof: Suppose that the innovation is commercialized by a sale to an incumbent firm.

Then, social welfare, denoted by Wy, is:

(n(a—c)+k)?  (a—c+nk)?

(@ —c—k)?
212 (nt1p

Wy = CESE

+(n—1) ~G—Rp (3.33)

Taking the derivative of W4 with respect to n will give us the insight on what happens
when the number of firms producing in the market increases, that is, entrepreneurial

entry occurs.

dWa _ 2(a—c+nk)(a—c—k) (@ —c—k)? (a—c—k)(a—c—k)

dn n+1 (n+1)2 * (n+1)2 —2n-1) (n+1) (n+1)2

(nla—c)+ k) (a—c—k)

n+1 (n+1)2

 J(a—cH+nk)(a—c—k) (a—c—k)? (mla—c)+k)(a—c—k)
=2 (n+1)3 —(n=3) (n+1)3 * (n+1)3
 (a—c—k) Cee(n

BRCESE (a (n+2)k)

(3.34)

This value is positive k < ki = 2:; and negative when k > k; = f{;;

Due to the assumption of G + Rg > T + Ry, for innovation levels above k; = g;g,
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W4 is certainly bigger than Wig.
Q.E.D.

The intuition behind this finding is basically a conjunction of business stealing effect
(Mankiw and Whinston, 1986) and negative welfare effect of a cost reduction (see Lahiri
and Ono, 1988; Shapiro, 1989; Zhao, 2001). Entrepreneurial entry means having one
more inefficient firm in the product market, since no incumbent firms benefit from
the innovation when the entrepreneur makes use of it in its own production process.
In other words, when the innovation is commercialized by entrepreneurial entry, one
more inefficient firm steals business from the firm with the innovation. And if the gap
between marginal costs of the efficient firm and the inefficient firms is sufficient, just
like Zhao (2001) puts emphasis on, the business stealing effect causes entrepreneurial
entry to be suboptimal as it generates less increase in social welfare than sale to an

incumbent firm does.

Ignoring transaction cost, commercialization cost and R&D expenditures is a safe as-
sumption here. Because, commercialization cost is most likely to be much higher than
transaction cost, even at the times when transaction cost gets substantially large val-
ues. And the difference between R&D expenditure levels for two distinct commercial-
ization strategies cannot cover the difference between these costs, because this model
deals with non-drastic process innovations, in other words, incremental innovations.
Assuming the difference between the required expenditures for two different levels of
incremental innovation to be large enough to cover the cost difference of two com-
mercialization strategies is implausible. Therefore, including them to the calculations

would only strengthen the assertion of Proposition-1.

Corollary-1: As the product market gets more competitive, entrepreneurial entry is

not preferable on the societal level for a larger range of non-drastic process innovations.

Proof: Since the product market is a homogeneous-goods one, increasing the level of

market competition is equivalent to increasing the number of incumbent firms. The

a—c

n+2°

threshold of the innovation level which is obtained in Proposition-1is k; = Taking
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the derivative of this threshold with respect to n,

d a—c a—c

%(n+2):_(n+2)2 <0 (3:35)

This means that for the innovation levels larger this threshold, which gets smaller as

the number of incumbent firms increases, Wy is certainly bigger than Wg.
Q.E.D.

Proposition-1 hints that government financial support should facilitate an incumbent
acquisition of the innovation instead of entrepreneurial entry, for a given innovation
level, unless the innovation is too small. Corollary-1 extends this suggestion and
states that, for the more competitive product markets, such a policy is preferable on

the societal level for a larger range of non-drastic process innovations.

3.2 Stage-2: Commercialization Stage

At this stage, the start-up decides on the commercialization strategy for the innovation.
To shed light on this process, I assume that incumbent firms bid for the innovation in a
first-price perfect information auction. Assuming this kind of an auction lets me focus
on the market forces that shape the decision of the start-up on how to commercialize
its innovation, instead of problems stemming from asymmetric information among
participants of the economy H In such an auction, every incumbent firm posts its bid
according to its true valuation; and the start-up either accepts or rejects these bids,

comparing to its own reservation price.

Definition-2: wv. is the value of entrepreneurial entry for the start-up; that is, it
stands for the reservation price of the innovation for which incumbent firms bid in an
auction.

ve =lg(e) — G (3.36)

or, equivalently,

a — C n 2
v = & (:J(r 2; DIJMe (3.37)

9 See, for such a reasoning, Norback and Persson (2009).
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Definition-3: v; is the value for an incumbent firm of possessing the innovation, when
the innovation would otherwise be commercialized by entrepreneurial entry; that is, it

is the entry-deterring valuation.

Vie =14 —Tya(e) =T (3.38)

or, equivalently,
(a—c+nk)? (a—c—k)?
e = — -T 3.39
Vie (n+1)2 (n+2)? (339

Definition-4: wv;; is the value for an incumbent firm of possessing the innovation,
when another incumbent firm would otherwise acquire the innovation; that is, it is the
preemptive valuation.

Vi =4 — Hyaa) =T (3.40)

or, equivalently,
(a —c+nk)? (a—c—k)?
n+1)2 (n+1)2
_ 2(a—c)+(n—-1)k
= n+1

" (3.41)
e —T

Whenever the preemptive valuation is higher than the reservation price of the start-
up, a sale of the innovation to an incumbent firm happens at its preemptive valuation.
This is called a preemptive incumbent acquisition. When the opposite result holds,
entrepreneurial entry occurs if the reservation price is higher than the entry-deterring
valuation. Otherwise, i.e., if the entry-deterring valuation is higher than the reserva-
tion price, a sale of the innovation to an incumbent firm happens at the start-up’s
reservation price. The latter commercialization mode is called an entry-deterring in-
cumbent acquisition. When an incumbent firm acquires the innovation at the start-up’s
reservation price, oligopolistic competition cannot raise the acquisition price above the

reservation price, because the preemptive valuation is too low.

Corollary-2: All of these valuations decrease as the product market gets more com-

petitive.

Proof: It is a very straightforward finding that can be derived by simply taking the
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derivatives of these valuations with respect to n. As it is very apparent, the process

innovation being non-drastic (i.e., k¥ < a — ¢) plays a crucial role in this result.

dve  (a—c+(n+1k)(a—c—k)
=2 2y <0 (3.42)
dvie  (a—c+nk)(a—c—k) (a—c—k)?
e~ 2 ORI +2 o <0 (3.43)
dvyi  (a—c+nk)(a—c—k) (a—c—k)?
n 2 (n+1)3 2 (n+1)3
ooy (3.44)
= 2y <O

Q.ED.

It is not straightforward to see which option for commercialization strategy is affected
less negatively by increased level of product market competition. Norbéck and Persson
(2012) assert that continuously increasing market competition inclines the start-up to
commercialize the innovation by sale to an incumbent firm eventually, since the entry-
deterring and the preemptive valuations always decrease less than the reservation price
of the innovation does, for any given level of innovation. That is, W > 0 and
% > 0 for all innovation levels. Hence, when product market gets competitive
enough, at least one of the entry-deterring valuation and the preemptive valuation
exceed(s) the reservation price, which means commercialization by incumbent acquisi-
tion. In other words, the level of market competition can endogenously determine the

commercialization strategy in their view. When I test their claim in my model, the

findings dispute their assertion.

Lemma-1: For varying levels of innovation, the valuations are affected differently
relative to one another by increasing product market competition since there are two
thresholds of innovation level, ko and ks, in this respect. Below ks, increasing level
of product market competition affects entry-deterring valuation less negatively than
reservation price. For the innovation levels above this threshold, the opposite result
holds. Similarly, below k3, increasing level of product market competition affects

preemptive valuation less negatively than reservation price. For the innovation levels
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above this threshold, the opposite result holds.
Proof: See Appendix-A.

Lemma-1 indicates that continuously increasing market competition does not have
the same effect on the choice of commercialization strategy for all possible levels of
innovation. And, as I will show when discussing stage-1, the innovation levels obtained
for each commercialization strategy are most likely to be different. Since, for varying
levels of innovation, the valuations are affected differently relative to one another by
increasing product market competition, one cannot conclude which commercialization

strategy will be favored as market competition gets more intense.

In a similar vein, Norbédck et al. (2016) demonstate by theoretical work that con-
tinuously increasing the level of innovation inclines the start-up to commercialize the
innovation by sale to an incumbent firm eventually, since, with a higher quality inno-
vation, the entry-deterring and the preemptive valuations always rise more than the
reservation price of the innovation does. That is, % > (0 and % > 0. The

findings of my model, again, do not agree with their assertion.

Lemma-2: There is no monotonic effect of innovation on the choice of commer-
cialization strategy, since there are two thresholds of innovation level, k4 and ks, in
this respect. Below k4, increasing innovation level gives rise to entry-deterring val-
uation more than reservation price. For the innovation levels above this threshold,
the opposite result holds. Similarly, below ks, increasing innovation level gives rise to
preemptive valuation more than reservation price. For the innovation levels above this

threshold, the opposite result holds.
Proof: See Appendix-A.

Lemma-1 and Lemma-2, together, imply that, neither altering the market competi-
tion level nor improving the innovation quality endogenously inclines the start-up to
commercialize its innovation by sale to an incumbent firm, which is more beneficial
to society for a given level of innovation unless the innovation is too small. While
determining which commercialization strategy will be chosen, a start-up shall take

the amounts of commercialization cost, transaction cost, and R&D cost required for
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respective strategy into account, beside the level of market competition and the inno-
vation quality. One cannot ensure commercialization by sale to eventually occur with
the sole influence of more intense market competition or higher innovation quality, by
simply ignoring those costs. In order to achieve incumbent acquisition of an innovation
to occur, since it is the socially-desired commercialization strategy for a large range of

innovation level, an exogenous intervention seems to be necessary.

Proposition-2: Favoring commercialization of a given level of innovation by sale to
an incumbent firm over commercialization by entrepreneurial entry with the same in-
novation, via subsidizing transaction cost instead of commercialization cost, is optimal

as a government policy for a large range of non-drastic process innovations.

It is obvious that such a bias in policy is not just preferable for society, but necessary
to reach higher social welfare levels, given the inability of the market competition level
or the innovation quality to guarantee that commercialization by sale to an incum-
bent firm is more profitable for the start-up than its alternative at some point. As a
corollary, this situation causes the entry-deterring valuation not to exist in the model
from now on. Because in my model, entrepreneurial entry is facilitated or hampered

by government policy interventions, instead of endogenous developments.

3.3 Stage-1: R&D Stage

At this stage, the start-up decides how much to invest in R&D and how large its
innovation will be, with rational expectations of the commercialization strategy that
will be chosen in Stage-2, and the payoffs that will be earned in Stage-3. In order to

appropriately investigate this stage, I shall make some alterations in the model.

To begin with, let me assume a new function, ¢(.). It is a marginal cost function,
and its independent variable is the R&D expenditure, denoted by R. ¢(.) is a strictly
concave function, with ¢/(.) < 0 and ¢”(.) > 0. The innovation level, k, is now depicted

as ¢ — c(R).
It is very clear that the level of R&D expenditure directly affects the profit levels gained
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in the product market. Thus, in an attempt to use correct notations, let II%(Rg)
and II% ,(RE) denote the product market profits earned by the start-up and a non-
acquiring incumbent firm when the innovation is commercialized by entrepreneurial
entry, let II4(R4) and II§ 4,(R4) denote the product market profits earned by the
acquiring incumbent firm and a non-acquiring incumbent firm when the innovation
is commercialized by preemptive incumbent acquisition. Recall that R4 denotes the
R&D expenditure level when the innovation is to be commercialized by sale to an
incumbent firm and R denotes the R&D expenditure level when the innovation is to

be commercialized by entrepreneurial entry.

Since, in my model, entrepreneurial entry is exogenously facilitated or hampered by
government policy interventions, entry-deterring valuation vanishes. This causes that
there is no possibility of entry-deterring incumbent acquisition from this point on,
obviously. Because, for this commercialization mode to occur, incumbent firms must
be able to deter entrepreneurial entry, and their valuation of doing so (entry-deterring
valuation) must be larger than reservation price and preemptive valuation. Hence, the
start-up conducts R&D in stage-1 only with an expectation of either entrepreneurial

entry or preemptive incumbent acquisition.

Expecting an entrepreneurial entry, the start-up chooses how much to invest in R&D

by maximizing its profit after market entry:

MAT ve — R=1%R)—G—-R (3.45)

The equation (3.45) becomes, when explicitly writing I1%(R):

a—C n cC—2¢C 2
max ( + (n++1;§2 B)” ¢ g (3.46)

Expecting that the innovation will be commercialized by a preemptive incumbent

acquisition in stage-2, the start-up maximizes its profit upon sale of the innovation to
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an incumbent firm at an incumbent firm’s preemptive valuation:

max vii — R=TI4(R) —II{4(R) —T - R (3.47)

When an explicitly writing IT4(R) and II{ 4 (R), the equation (3.47) becomes:

2@ —c)+ (n—=1)(c—¢(R))
max ey (c—c¢(R)—-T—-R (3.48)

Assumption-2: Equations (3.46) and (3.48) are strictly concave in R, respectively.

Proposition-3: The expectation of commercialization by sale induces the start-up to
invest in R&D more than it does for market entry, if the start-up, with an expectation
of market entry, would create an innovation with an inventive step less than a threshold,
ke. If the start-up generates an innovation level higher than kg when market entry is

expected, the opposite result holds.
Proof: See Appendix-A.

In the case where the start-up, with an expectation of commercialization by preemptive
incumbent acquisition, invests in R&D more than the it would for entrepreneurial
entry, commercialization by sale results in a higher innovation level in comparison
to the level obtained with an expectation of entrepreneurial entry. When the start-
up, with an expectation of commercialization by preemptive incumbent acquisition,
invests in R&D less than it would for entrepreneurial entry, commercialization by
market entry results in a higher innovation level in comparison to the level obtained

with an expectation of preemptive incumbent acquisition.

Proposition-3 shows that the respective amounts of R&D conducted for each commer-
cialization strategy and the ordering between them depend on the specification of the
marginal cost function, ¢(.). When responding to market incentives for entrepreneurial
entry, if the start-up strategically makes a high level of R&D expenditure to expand
its market share by stealing business from incumbent firms (see, Brander and Spencer,

1983), that is, if (3.46) needs a larger reduction in marginal cost than kg implies
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so as to reach its maximum value, commercialization by market entry results in a
higher innovation level compared to the level obtained with an expectation of pre-
emptive incumbent acquisition. In other words, if the start-up is able to generate
high innovation level in response to market incentives for entrepreneurial entry, gov-
ernment’s policy bias towards supporting market entry instead of commercialization
by sale brings about higher-quality start-up innovation. If the innovation level, or
reduction in marginal cost, required by (3.46) to maximize the start-up’s profit upon
market entry is smaller than kg implies, the expectation of commercialization by sale
induces the start-up to invest more in R&D than the amount strategically determined
to expand the entrepreneur’s market share. That is, if the start-up is not innovative
enough, government’s favoring commercialization by sale over entrepreneurial entry

brings about higher-quality start-up innovation.

Proposition-3 gives another reason to the government for facilitating commercializa-
tion by sale to an incumbent firm instead of entrepreneurial entry. Beside sale of the
innovation to an incumbent firm being more beneficial to society for a given innova-
tion level unless the innovation level is too small, it induces the start-up to conduct
more R&D than it does for entrepreneurial entry, if the start-up, with an expecta-
tion of market entry, would create an innovation with an inventive step less than a
threshold, kg. As a consequence, making product market entry more profitable than
a sale of the innovation leaves the government with a lower level of innovation and,
consequently, with a quite limited increase in social welfare, when the start-up is not

an able innovator.

Corollary-3: Since the marginal cost function, ¢(.), is strictly concave in R&D expen-
diture, financial support for R&D expenditures stimulates the entrepreneur to create an
innovation with a bigger inventive step, no matter how the innovation will be commer-
cialized, because it rises the expenditure level for R&D beyond the profit-maximizing

level of the start-up.

Corollary-4: The amount of R&D expenditure and the resulting innovation level
are both negatively affected by increasing level of market competition, or, equiva-

lently, increasing number of incumbent firms, when this innovation level is below some

39



threshold, k7, if preemptive incumbent acquisition is expected, and when this innova-
tion level is below another threshold, kg, if entrepreneurial entry is expected. Above

these thresholds, respectively, the opposite results hold.
Proof: See Appendix-A.

Corollary-4 states that, if the start-up is only able to generate low innovation levels
in response to market incentives for either entrepreneurial entry or commercialization
by sale, both the R&D expenditure level and the quality of the obtained innovation
diminish in the face of more fierce market competition. Therefore, despite the fact
that entrepreneurship, with or without innovation, is considered the correct tool by
governments to boost economic growth and to fight unemployment at the same time,
having the market converged to “perfect competition” seems to hamper an outsider
start-up’s innovative activity pursuing a non-drastic process innovation when the start-

up is not innovative enough.
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CHAPTER 4

EXTENSION: THE MODEL FOR A FIXED COST
INNOVATION

This model intends to investigate the start-up’s preference of risk. To this end, I
consider the innovation reducing fixed production cost of the firm which utilizes it this
time. The model basically remains the same, just a fixed production cost, denoted by
F, is added to the profit equation of each firm. The start-up chooses a project among
an infinite number of independent R&D projects. Each project (let it be project k) is
characterized by a certain probability of success, denoted by px, and a corresponding
reduction in the fixed cost I'(pg), where I'(py) < 0. The start-up, here, makes a choice
among projects with high probabilities of success but yield a small reduction in the
fixed production cost if successful, and projects which are riskier but are associated
with a higher payoff if successful. Hence, the previous assumption of deterministic
invention process is not valid anymore. R&D expenditure is made ex ante; that is, it
is paid whether the innovation is achieved or not. Owing to the stochastic nature of
the invention process, commercialization cost or transaction cost is paid ex post, which
means that these expenditures are made only when the invention process is a success.
I also assume that the expected cost reduction is strictly concave in probability of
success. Another divergence from the original model of this study is that the R&D

expenditure, here, is constant for all R&D projects, denoted by R.

Assumption-3: The expected cost reduction, pI'(p), is strictly concave in probabil-
ity of success, p, ensuring that a unique project maximizes the expected fixed cost

reduction.
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This extension model is basically a follow-up to Damsgaard et al. (2017) in which
the set-up comprises a monopolist incumbent firm and an outsider start-up. They
are both allowed to conduct R&D for fixed cost innovations. If the incumbent firm
achieves creating an innovation, it preempts the start-up’s market entry, even when
the start-up also succeeds with its R&D. If the monopolist fails and the start-up comes
up with an innovation, the start-up enters the product market, making it a duopoly.
My model distinguishes from Damsgaard et al. (2017) by assuming an oligopolistic
product market both before and after the arrival of the innovation, and by providing
the start-up with the alternative of selling its innovation to one of the incumbent firms
to commercialize it beside the choice of entrepreneurial entry. Moreoever, only the
start-up is capable of conducting R&D in my model, so the monopolist can preempt

an entrepreneurial entry by an incumbent acquisition solely.

I, again, model a three-stage game to highlight the process from R&D to commercial-

ization of the resulting innovation.

In stage-1, the start-up chooses the riskiness of the R&D project. All of the projects
that the start-up can decide to pursue require the same R&D investment, R. So it is
the level of riskiness that distinguishes them from one another, since the process of
invention is stochastic. The riskiness level of the R&D project chosen by the start-up
depends on the expectation of how the innovation will be commercialized. p4 denotes
the R&D project’s probability of success when the innovation is to be commercialized
by sale to an incumbent firm and pg denotes the project’s probability of success when

the innovation is to be commercialized by entrepreneurial entry.

In stage-2, the outcome of the R&D project is revealed and, if successful, the start-up
decides how to commercialize its innovation. Here, I shall assume that the start-up

cannot enter the product market without the innovation.

Assumption-4: Ilg(e) — F —G < 0 while lIg(e) — F+I'(p) —G > 0 for R&D projects

that are risky enough.

It can either enter the product market with its innovation or sell the innovation to an

incumbent firm. The start-up makes this decision by using the same three valuations
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which are defined in Chapter —III: reservation price, entry-deterring valuation and
preemptive valuation. If the start-up opts for entrepreneurial entry with its innovation,
it must incur a fixed entry cost, which is referred to as commercialization cost in this
study, following Norbéck and Persson (2012), denoted by G. If the start-up decides to
sell the innovation, the acquiring incumbent firm must pay transaction cost, as defined
in Norbéck et al. (2016), denoted by T', beside the amount received by the start-up. In
addition to the model in Chapter-III, there is fixed production cost, denoted by F', for
each firm operating in the market, let it be an incumbent firm or the entrepreneurial
firm. Therefore, the formulations for reservation price, entry-deterring valuation and

preemptive valuation become:

ve =Ilg(e) —F+T(p) -G (4.1)
Vie =114 —TIya(e) + T(p) =T (4.2)
vy =4 —yala) +T(p) =T (4.3)

In stage-3, firms interact in an oligopolistic product market, given that the R&D
project chosen in stage-1 is successful. If entrepreneurial entry occurs, there will be a
quantity competition among n+1 firms in the market. One of those is the entrepreneur,
which is not subject to any capacity constraint for production or in need of time to
claim a market share, thus displays the same characteristics with the n incumbent
firms, except having a lower fixed production cost due to the innovation it utilizes.
After the start-up’s market entry, all of the incumbent firms lose some of their market
power to the entrepreneur. But the market shares of n + 1 firms do not differ to
one another, since a fixed cost innovation does not make the firm that possesses the
innovation more efficient than the others. Hence, the production amount of each firm
after entrepreneurial entry can be derived directly from (3.7):

a—c
n-+ 2

qp(e) = qnale) = (4.4)

Putting (4.4) into (3.5) and (3.6), the product market profit earned by each firm can
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be calculated as:

ILj(e) = Tva(e) = (45)
If incumbent acquisition of the innovation occurs, there will be a quantity competition
among the same n incumbent firms. However, this time, one of those firms, the
acquiring incumbent firm, has a lower fixed production cost due to the innovation it
holds possession of. Since the innovation is to reduce fixed production cost, the market
shares prior to the arrival of the innovation do not alter after the innovation is acquired
by an incumbent. Hence the production amount of each firm is exactly the same with

the amount stated in (3.7):
a—c

n+1

qa = qna(a) (4.6)

Putting (4.6) into (5) and (6), the product market profit earned by each firm can be

calculated as:

(@ —0¢)?
My =11 =—= 4.7
A =1lya(a) (1) (4.7)
(4.7) implies that preemptive valuation of an incumbent firm’s becomes:
vii =L(p) =T (4.8)

Since the payoff gained by the start-up following an entry-deterring incumbent acqui-
sition in stage-2 is exactly the reservation price of the innovation (see Chapter-III),
the start-up tries to maximize its profit by choosing success probability of the R&D
project in stage-1 either as if its payoff will equal the reservation price or as if its payoff
will equal the preemptive valuation of an incumbent firm. When the payoff is expected
to be the reservation price, the start-up decides which project to choose in order to

maximize its expected profit after market entry:

maz pre — R=p(lg(e)—F+T(p)—G)—R (4.9)

With an expectation of a preemptive incumbent acquisition, the start-up maximizes

its profit upon sale of the innovation to an incumbent firm at an incumbent firm’s
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preemptive valuation:

maT puii — R=p[I(p)-T)-R (4.10)

Whenever the maximum value of (4.10) is higher than the maximum value of (4.9),
the start-up chooses the R&D project that maximizes (4.10) in stage-1 in order to
commercialize its resulting innovation by preemptive incumbent acquisition. That is,
the commercialization strategy is determined even before stage-2 in this case. When
the opposite result holds, the start-up chooses the R&D project that maximizes (4.9).
In this case, the commercialization mode will be determined in stage-2 by comparing
reservation price and entry-deterring valuation. Entrepreneurial entry occurs with the
project that maximizes (4.9) if the reservation price is higher than the entry-deterring
valuation. Entry-deterring acquisition of an incumbent firm occurs with the same
project, again, if the entry-deterring valuation is higher than the reservation price.
In other words, pg is also the probability of the project chosen by the start-up when

commercialization by entry-deterring incumbent acquisition is expected.

In order to look into the effects of government policies on the level of innovation and
the social welfare, I assume that, without any financial support from government, the
start-up cannot make an entrepreneurial entry at its profit-maximizing probability

level of project chosen with an expectation of market entry.

Assumption-5: pp(Ilg(e) — F +I'(pg) — G) — R < 0, where pg denotes the profit-

maximizing probability level of project chosen with an expectation of market entry.

Assumption-5 also rules out the entry-deterring valuation since there is no competitive
threat from the start-up to the incumbent firms without any financial support from

government.

However, it is possible for the start-up to build innovations to sell an incumbent firm
at its preemptive valuation. This is so because of the oligopolistic structure of the
product market, leaving all the bargaining power to the start-up. This model allows

this option to occur.

Assumption-6: ps(I'(pa) —T) — R > 0, where py denotes the profit-maximizing
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probability level of project chosen with an expectation of a preemptive incumbent

acquisition.

Assumptions-5 and -6 also make it inevitable to conclude that, at the probability level
P4, it is not possible for the start-up to enter the product market either, because pg
is the unique profit-maximizing level of probability given the strict concavity of the

expected cost reduction in the level of probability. That is,

pa(llg(e) — F+T(pa) —G)— R <0 (4.11)

This means that I'(p4) — T is higher than IIg(e) — F' +T'(pa) — G. In other words,

T < —(Ig(e) — F - G) (4.12)

In order for financial supports of government to have a meaning, I shall assume that
whenever it is possible for the start-up to enter the product market at its profit-
maximizing probability level of R&D project owing to a government support, the
start-up prefers entrepreneurial entry or sale to an incumbent firm at its entry-deterring

valuation over sale to an incumbent firm at its preemptive valuation.
Assumption-7: pg(llg(e) — F 4+ T'(pg) — G) > pa(l'(pa) = T).
Direct computations following Assumptions 4 — 7 make me to state the next lemma.

Lemma-3: The start-up chooses a riskier project when market entry is possible than

the project chosen to sell an incumbent firm at its preemptive valuation.

Proof: The first-order condition of the maximization problem (4.9) is,

T(pe) +pel’(pE)) = —(lg(e) = F - G) (4.13)

The first-order condition of the maximization problem (4.10) is,

L(pa) +pal’(pa) =T (4.14)
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From (4.12), pg < pa owing to the strictly concave nature of the expected cost reduc-

tion in probability of success.
Q.E.D.

Lemma-3 confirms the findings of Damsgaard et al. (2017). They argue that the
entrepreneur chooses a riskier project than a monopolist incumbent firm does, because
the value of —(Ilg(e) — F' — G) is positive. They call this value “the entrepreneurship
hurdle effect”. My model extends their result to oligopolistic markets and shows that
the start-up chooses a riskier project than an incumbent firm would prefer without a
competitive threat from the start-up, when the entrepreneurship hurdle effect is higher

than the transaction cost.

Corollary-5: If the commercialization cost decreases, the start-up chooses a safer

project when entrepreneurial entry is possible.

Proof: This finding can easily be obtained by applying the Implicit Function Theorem

to the first order condition of the maximization problem (4.10), which is (4.13):

d(pr) _ 1
dG  2I'(pg) + pel” (pE)

<0 (4.15)

by virtue of the strict concavity of the expected cost reduction in p.
Q.E.D.

Lemma-3 shows that making product market entry profitable for the start-up induces
the start-up to conduct a riskier project and this way of action serves to the gov-
ernment’s aim of boosting innovation. However, Corollary-5 shows that subsidizing
commercialization cost seems to be counter-productive in this respect. Lemma-3 and

Corollary-5, together, shape the following claim.

Proposition-4: Subsidizing commercialization cost in an attempt to increase the
level of innovation by making the start-up’s market entry possible diminishes the en-
trepreneurship hurdle effect and, consequently, brings about an innovation with a
smaller inventive step. Instead, financial support for R&D expenditure is the correct

tool to make the competitive threat credible.
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Corollary-5 and Proposition-4 point to the same with the findings and assertions of
Damsgaard et al. (2017). They indicate that those relevant findings and assertions
about the R&D race between a monopolist and an outsider innovator in Damsgaard
et al. (2017) can be extended to the situations whereby an outsider innovator chooses

to enter an oligopolistic market or sell its innovation to an oligopolist.

The intuition behind Proposition-4 is straightforward. Altering R&D expenditure level
does not affect the start-up’s choice of project riskiness, because R&D expenditure is

an ex ante cost.

The model indicates that allowing the start-up into the product market induces the
start-up to choose a riskier project with a higher payoff if successful. Thus, this kind
of a policy serves to the government’s purpose of boosting innovation. Nevertheless,

what are the welfare implications of such a policy?

At first, let me assume that the reservation price is higher than the entry-deterring
valuation of an incumbent firm; so the commercialization strategy decided in stage-2

is entrepreneurial entry.

Lemma-4: The welfare implications of allowing the start-up’s market entry with

government support is ambiguous, when entrepreneurial entry is expected.
Proof: See Appendix-A.

Lemma-4 is a direct implication of the business stealing effect (Mankiw and Whinston,
1986), which means that entry is more beneficial to the entrepreneur than it is to
society, especially in homogeneous goods markets with symmetric firms. Assumption-
7 guarantees the profit of the entrepreneur to be much higher in expected terms than
the payoff it expects to gain when the innovation is to be commercialized by preemptive
incumbent acquisition. However, since the increase in social welfare is lower than the
profit of the entrepreneur, the model cannot conclude which commercialization option
yields more increase in social welfare. Yet, a government can be advised not to support
entrepreneurial entry, because it requires a substantial expenditure by the government

and, still, its welfare implications remain ambiguous.
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Now, let me assume that the commercialization mode is entry-deterring incumbent
acquisition. It can happen without any exogenous intervention, just because the entry-
deterring valuation is higher than the reservation price. Likewise, if it is not, the
government may subsidize the transaction cost, T', to motivate the incumbent firm to

make such an acquisition.

Lemma-5: Allowing the start-up’s market entry is absolutely suboptimal, when entry-

deterring incumbent acquisition is expected.
Proof: See Appendix-A.

Lemma-5 seems to be counter-intuitive, because commercialization by entry-deterring
incumbent acquisition avoids the business stealing effect, which is shown in Lemma-4
as the reason of possible suboptimality. Nonetheless, this time, the riskiness of the
R&D project, instead of business stealing effect, plays a critical role to define social
welfare. When the commercialization mode is an incumbent acquisition, that is, the
start-up does not enter the product market, the product market remains the same
with the one prior to the arrival of the innovation. And in this case, p4 is calculated
to be welfare-maximizing level of project riskiness. By bringing a riskier project to
the market than is preferred, i.e., recall that pr < pa, entry-deterring incumbent

acquisition is suboptimal on the societal level.
Lemma-4 and Lemma-5, together, shape the following proposition.

Proposition-5: Despite the widespread belief, facilitating entrepreneurial entry be-
cause of their riskier attitude towards innovative activity is suboptimal in some cases
and cannot ensure more welfare in others, when the innovation is to reduce fixed pro-
duction cost in a homogeneous goods market with symmetric firms. Instead, aligning
innovative activities of the outsiders with the preferences of the incumbent firms on in-
novation is optimal, especially when entry-deterring incumbent acquisition is expected

to be the commercialization mode.

Proposition-5 states the most important distinction between the findings of my study
and the assertions of Damsgaard et al. (2017). In their setting, when the product

market is a homogeneous goods market with symmetric firms, the start-up always
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chooses a less risky project for entrepreneurial entry than society prefers. According
to my results, if the innovation is to be commercialized by entry-deterring incumbent
acquisition, the R&D project chosen by the start-up is too risky compared to the level

of riskiness preferred by society in the absence of entrepreneurial entry.

Now, let me look into how product market competition affects the preference of risk. It
is clear that product market competition, or, in other words, the number of incumbent
firms, does not affect p4, since it does not depend on market shares of the incumbent
firms as the innovation is to reduce fixed production cost. Nonetheless, pp depends on

market shares and market competition has a decisive effect on it.

Proposition-6: As the product market gets more competitive, the start-up chooses a

riskier project to reduce fixed production cost when entrepreneurial entry is possible.

Proof: pg is calculated through the maximization problem (4.9). The first-order
condition of this problem is given by (4.13). Putting (4.5) into (4.13), the first-order

condition becomes:

o — C 2
D(ps) + pul’ (05)) = —<§ L roo (4.16)

n+ 2)?2

Simply taking the derivative of the left hand side of (4.16) with respect to n indicates

what happens to the optimal value pg as product market gets more competitive:

d(T(pg) ZSEF’(ZDE)) B di(m _F_G)>0 (4.17)

So, pg decreases with the number of firms, owing to the strictly concave nature of the

expected cost reduction.
Q.E.D.

Proposition-6 explains one of the reasons of a prevalent situation, especially seen in
developing countries. If sale of the innovation to an incumbent firm is not possible or
not often, the start-up chooses a riskier project with an expectation of market entry

as product market gets more competitive. This means more creative destruction if the
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invention is a success, but also less frequency of innovations arriving the product market
despite substantial government supports for such innovations. Hence, the proclivity of
developing countries to favor entrepreneurial entry over cooperation with incumbent
firms causes smaller number of innovations arriving the product market when product
market competition is fierce. Bridging between outsider innovators and incumbent
firms for future cooperations to commercialize the innovations would be the optimal
policy to increase the number of innovations coming from these start-ups into really
competitive product markets; since this results in the start-ups choosing safer R&D
projects to conduct. Thus, the frequency of innovations arriving the product market

increases.
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CHAPTER 5

CONCLUDING REMARKS

Governments evidently provide financial support for R&D expenditures of start-ups
and subsidies for commercialization costs of entrepreneurs with the aim of promoting
innovation and increasing welfare. In developing countries, for instance Turkey, it can
be easily observed that government supports are supplied symmetrically to any start-up
for any level of innovation and any market producing any good. However, the success
of such policies depend on the ability to answer differing needs of distinct situations. In
other words, any policy component should be tailored according to the characteristics,
which define, to a large extent, the relationships among entrepreneurship, innovation,
and social welfare. This study focuses on four of these characteristics: innovation
type, innovation quality, differentiation level of goods produced in the market and
product market competition. To this end, I construct a model in which a start-up can
commercialize its innovation either by product market entry or by sale to an incumbent

firm, where the product market is an oligopolistic one producing homogeneous goods.

One can rationally expect that entrepreneurial entry would bring about substantial
benefits if it is with an innovation about a technologically new product or with an in-
novation which makes the old production techniques obsolete. This is why a great deal
of respect has been accorded to the Schumpeter’s “creative destruction” phenomenon
so far while discussing economic progress. But, in most cases, innovations are not to
present brand-new products or pioneering technologies. As the results obtained in this
thesis indicate, under some certain conditions, non-drastic process innovations and

fixed cost innovations, which lack the ability to make prior techniques obsolete, do not
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make entrepreneurial entry necessary, and even favorable for increasing social welfare.

The differentiation level of goods produced in the market also has significant implica-
tions on the relationship between entrepreneurial entry and social welfare. The original
model in this study shows that, when goods are homogeneous, an entrepreneur, even
with an innovation, can cause profit stealing effect to be larger than the positive effect
a market entry imposes on consumer surplus. This finding would most likely reverse, if
the goods were sufficiently differentiated; because consumers would like better a mar-
ket entrant which brings additional variety of products to the market. Nonetheless, as
long as the goods are not differentiated enough, expectations for market entry bringing

about positive welfare implications are quite questionable.

It is assumed by some recent studies that innovation quality determines the mode
of commercialization that a start-up chooses. However, as my original model shows,
in the sense of backward induction, it is more plausible to think that the expected
commercialization strategy chosen by the start-up determines the quality of a process
innovation instead. Therefore, governments’ tendency to facilitate one of the commer-
cialization modes that a start-up could pursue has quite an influence on how much
R&D a start-up will conduct. General belief is that subsidizing commercialization
costs inclines start-ups to create innovations with bigger inventive steps, since such a
support encourages their innovative endeavors. In a total agreement, my findings indi-
cate, for non-drastic process innovations, that if start-ups are able innovators just like
the ones in developed countries whereby there is an established innovation culture, gov-
ernments’ favoring entrepreneurial entry over commercialization by sale brings about
higher-quality start-up innovation. However, if a start-up creates an innovation with
an inventive step less than some threshold when responding to market incentives for
entrepreneurial entry, the expectation of commercialization by sale would incline the
start-up to conduct more R&D than it does for product market entry. These results,
again, point out the insufficiency of symmetric application of government supports
for innovation. In countries where start-ups are not innovative enough, governments’
favoring entrepreneurial entry over commercialization by sale causes a start-up to con-
duct less R&D, and that the resulting process innovation level is below the level that

would be generated with an expectation of commercialization by sale. Hence, under
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such circumstances, governments must act in the opposite way to the general pro-
clivity of facilitating market entry, and must favor cooperation between start-ups and

incumbent firms while commercializing non-drastic process innovations.

The level of market competition and innovation intensity are always acknowledged as
two interrelated characteristics of economy. These two are also hand in hand in real
life policy applications to promote high growth and employment. Nevertheless, they
can sometimes work in opposite directions to each other, as both models of this study
reveal. For non-drastic process innovations, if start-ups are only able to generate low
innovation levels when responding market incentives for either entrepreneurial entry or
commercialization by sale, just like the ones in most of the developing countries, both
the R&D expenditures and the inventive steps of the obtained innovations diminish as
product market gets more competitive by increasing the number of incumbent firms.
For fixed cost innovations, increased level of market competition, that means again
more incumbent firms, inclines the start-ups to conduct riskier R&D projects when
product market entry is possible, which result in success less frequently. So, intense
market competition leaves governments with very low levels of non-drastic process
innovations when start-ups are not innovative enough, and risky fixed cost reduction
projects that are not probably to arrive the markets. To put it differently, governments’
tendency to facilitate entrepreneurship with or without an innovation so as to get more
firms producing and creating employment seems to dissipate the effort that an outsider

start-up makes pursuing an innovation, when this start-up is not innovative enough.

Another common belief about the relationship between innovation level and social
welfare is that entrepreneurial innovations are beneficial to society thanks to their
riskier nature. My results dispute this belief, when the innovation under scrutiny is a
fixed cost innovation. I show that, if market entry is possible, the start-up chooses a
riskier R&D project than an incumbent firm would prefer without a competitive threat
from the start-up. And this riskiness may be suboptimal for the economy. If the start-
up chooses to sell this riskier innovation to an incumbent firm, the results are clear:
Conducting a riskier R&D project has detrimental welfare implications. If the start-
up decides to enter the market with the same innovation, the results are ambiguous.

Hence, it is not always advantageous for the society to face riskier innovations. In some
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cases, just like the one presented in this thesis, governments ought to align the choices
of the start-ups on riskiness of innovations with the preferences of incumbent firms,
by hampering market entry and incentivizing cooperation between outsider innovators

and incumbent firms.

This study deals with a large range of relationships within the context of entrepreneurial
innovation, but also makes lots of simplifying assumptions. Relaxing those assumptions
would open new paths to look into the entrepreneurship phenomenon from different
angles. For instance, both models in this study abstract from adverse selection and
moral hazard problems, which are really hard to avoid in real life applications. Ad-
ditionally, an important dimension of studies regarding entrepreneurial innovations is
focused on external financing, particularly venture capital, to which I do not give place
in this study. External financing or capital constraints would be a concern of incum-
bent firms too, since in this study I assume that an incumbent always has enough
capital to acquire an innovation from a start-up, which is, to be honest, an unrealistic
assumption. Also, capacity constraints for production, especially of an entrepreneur,
would affect both the start-up’s choice of commercialization mode for a given inno-
vation level and the innovation level generated by the start-up. Assuming symmetry
between incumbent firms is too strong likewise. Introducing asymmetry among in-
cumbent firms would alter both the outcomes of the entry-acquisition auction game
played by incumbent firms and the start-up, and the level of R&D expenditure made
by the start-up. Future research involving those missing parts and others will highlight
more areas on the process from R&D in start-ups to commercialization of the resulting

innovation.

99



REFERENCES

Aghion, P., Howitt, P., 1992. A model of growth through creative destruction.
Econometrica, Vol. 60 (2), 323 — 351.

Aghion, P., Bloom, M., Blundell, R., Griffith, R., Howitt, P., 2005. Competition and
innovation: an inverted U-relationship. Quarterly Journal of Economics., Vol.
120 (2), 701 — 728.

Arrow, K.J., 1962. Economic welfare and the allocation of resources of innovation. In:
Nelson (Ed.), The Rate and Direction of Inventive Activity. National Bureau of
Economic Research (NBER), Cambridge, M.A.

Bailey, M. and Gersbach, H., 1995. Efficiency in manufacturing and the need for global
competition. Brookings Papers on Economic Activity: Microeconomics, 307 - 358.

Belleflamme, P. and Vergari, C., 2011. Incentives to innovate in oligopolies. The
Manchester School, Vol. 79 (1), 6 - 28.

Baumol, W.J., 2004. Entrepreneurial enterprises, large established firms and other
components of the free-market growth machine. Small Business Economics, Vol.
23 (1) 9 - 21.

Baumol, W.J., 2010. The Microtheory of Innovative Entrepreneurship. Princeton
University Press, Princeton and Oxford.

Bester, H. and Petrakis, E., 1993. The incentives for cost reduction in a differentiated
industry. International Journal of Industrial Organization, Vol. 11, 519 — 534.

Blonigen, B.A., Taylor, C.T., 2000. R&D intensity and acquisitions in high-technology
industries: evidence from the US electronic and electrical equipment industries.
Journal of Industrial Economics, Vol. 48 (1), 47 — 70.

Blundell, R., Griffith, R., Van Reenen, J., 1999. Market share, market value and
innovation in a panel of British manufacturing firms. Review of FEconomic

Studies Vol. 66, 529 — 554.

Brander, J. and Spencer, B., 1983. Strategic commitment with R&D: the symmetric
case. The Bell Journal of Economics, Vol. 14, 225 — 235.

o6



Cohen, W.M., 2010. Fifty years of empirical studies of innovative activity and perfor-
mance. In: Hall, B.H. and Rosenberg, N. (Eds). Handbook of the Economics of
Innovation 1, pp. 129 — 213, Amsterdam: North Holland.

Damsgaard, E.F., Hjertstrand, P., Norback, P.-J., Persson, L., Vasconcelos, H., 2017.
Why entrepreneurs choose risky R&D projects — but still not risky enough. The
Economic Journal, Vol. 127 (October), 164 — 199.

Dasgupta, P. and Stiglitz, J., 1980. Industrial structure and the nature of innovative
activity. The Economic Journal, Vol. 90, 266 — 293.

European Commission, 2013. Entrepreneurship 2020 Action Plan — Reigniting The
Entrepreneurial Spirit of Europe. COM (2012), 795 final, Brussels.

Gans, J.S. and Stern, S., 2000. Incumbency and R&D incentives: licensing the gale
of creative destruction. Journal of Economics & Management Strategy, Vol. 14
(5), 767-789.

Gans, J.S., Hsu D.H., Stern, S., 2002. When does start-up innovation spur the gale of
creative destruction? RAND Journal of Economics, Vol. 33 (4), 571 — 586.

Geroski, P.; 1990. Innovation, Technological Opportunity, and Market Structure.
Ozford Economic Papers. Vol. 42, 586 — 602.

Gilbert, R.J. and Newbery, D.M.G., 1982. Preemptive patenting and the persistence
of monopoly. American Economic Review, Vol. 72 (3), 514 — 526.

Gilbert, R., 2006. Lookin for Mr. Schumpeter: where are we in the competition-
innovation debate? In: Jaffe, A.B., Lerner, J., Stern, S. (Eds). Innovation
Policy and the Economy 6, pp. 159 - 215, MIT Press, Cambridge and London.

Granstrand, O. and Sjdlander, S., 1990. The acquisition of technology and small firms
by large firms. Journal of Economic Behavior & Organization, Vol. 13 (3), 367
— 386.

Grossman, S.J. and Hart, O.D., 1986. The costs and benefits of ownership: a theory
of vertical and lateral integration. Journal of Political Economy, Vol. 94 (4), 691
- 719.

Grossman, G.M. and Helpman, E., 1989. Product development and international
trade. Journal of Political Economy, Vol. 97, 1261 — 1283

Grossman, G.M. and Helpman, E.; 1991. Innovation and growth in the global
economy. MIT Press, Cambridge and London.

Hall, B.H., 1990. The impact of corporate restructuring on industrial research and
development. Brookings Papers on Economic Activity: Microeconomics, 85 — 124.

o7



Héckner, J., 2000. A note on price and quantity competition in differentiated
oligopolies. Journal of Economic Theory, Vol. 93 (2) 233 - 239.

Haufler, A., Norback, P.-J., Persson, L., 2014. Entrepreneurial innovations and
taxation. Journal of Public Economics, Vol. 113 (May), 13 — 31.

Henkel, J., Ronde, T., Wagner, M., 2015. And the winner is acquired: entrepreneurship
as a contest with acquisitions as the price. Research Policy, Vol. 44 (2), 295 — 310.

Lahiri, S. and Ono, Y., 1988. Helping minor firms reduces welfare. The Economic
Journal, Vol. 98, 1199 — 1202.

Lerner, J. and Merges, R., 1998. The control of strategic alliances: an empirical
analysis of the biotechnology industry. The Journal of Industrial Economics,
Vol. 46 (2) 125-156.

Mankiw, N.G. and Whinston M.D., 1986. Free entry and social inefficiency. RAND
Journal of Economics, 17 (1), 48 — 58.

Mas-Colell, A., Whinston, M., Green, J., 1995. Microeconomic Theory. Ozford
University Press, Oxford, U.K.

Millan, A., Millan, J.M., Roman, C., 2016. The role of start-up incentives on en-
trepreneurship dynamics in a post-crisis era: evidence from European countries.

CESifo DICE Report, Vol. 14 (3), 29 — 35.

Mirrlees, J., Adam, S., Besley, T., Blundell, R., Bond, S., Chote, R., Gammie, M.,
Johnson, P., Myles, G., Poterba, J., 2011. Small business taxation. Tax by
Design: The Mirrlees Review. Ozford University Press, Oxford.

Nickell, S.J., 1996. Competition and Corporate Performance. Journal of Political
Economy, Vol. 104, 724 — 746.

Norbéack, P.-J. and Persson, L., 2009. The organization of the innovation industry:
entrepreneurs, venture capitalists and oligopolists and oligopolists. Journal of
FEuropean Economic Association, Vol. 7 (6), 1261 — 1290.

Norbéck, P.-J. and Persson, L., 2012. Entrepreneurial innovations, competition and
competiton policy. European Economic Review, Vol. 56 (3), 488 — 506.

Norbéack, P.-J., Persson, L., Tag, J., 2014. Acquisitions, entry, and innovation in
oligopolistic network industries. International Journal of Industrial Organiza-

tion, Vol. 37 (November), 1 — 12.

Norbéck, P.-J., Persson, L., Svensson, R., 2016. Creative destruction and productive
preemptive acquisitions. Journal of Business Venturing, Vol. 31, 326 — 343.

o8



Ozcelik, E. and Taymaz, E., 2008. R&D support programs in developing countries:
the Turkish experience. Research Policy, Vol. 37, 258 — 275.

Romer, P., 1990. Endogenous technological change. Journal of Political Economy,
Vol. 98, 71 — 102.

Schumpeter, J.A., 1942. Capitalism, Socialism and Democracy. Harper € Brothers,
London.

Shapiro, C., 1989. Theories of oligopoly behavior. In: Schmalensee, R., Willig, R.
(Eds.), Handbook of Industrial Organization. Elsevier, ch. 6, Amsterdam.

Singh, N. and Vives, X., 1984. Price and quantitiy competition in a differentiated
duopoly. RAND Journal of Economics, Vol. 15 (4), 546 — 554.

Spence, M., 1984. Cost reduction, competition, and industry performance. Economet-
rica, Vol. 52, 101 — 121.

Teece, D.J., 1987. Profiting from technological innovation: implications for integra-
tion, collaborations, licensing, and public policy. In: Teece, D.J. (Ed.), The
Competitive Challenge: Strategies for Industrial Innovation and Renewable.
Ballinger, pp. 185 - 220, Cambridge M.A.

Taymaz, E. and Ucdogruk, Y., 2009. Overcoming the double hurdles to investing
in technology: R&D activities of small firms in developing countries. Small
Business Economics, Vol. 33 (1), 109 — 128.

Vives, X., 2008. Innovation and competitive pressure. The Journal of Industrial
Economics, Vol. 56 (3), 419 — 469.

Wang, X.H. and Zhao, J., 2007. Welfare reductions from small cost reductions in
differentiated oligopoly. International Journal of Industrial Organization, Vol.
25, 173 — 185.

Yi, S.-S., 1999. Market structure and the incentives to innovate: the case of Cournot
oligopoly. Economics Letters, Vol. 65, 379 — 388.

Zhao, J., 2001. A characterization for the negative welfare effects of cost reduction
in Cournot oligopoly. International Journal of Industrial Organization, Vol. 19,
455 — 469.

99



APPENDIX A

PROOFS

Proof of Lemma-1:

In order to see how a valuation changes relative to another one with the effect of higher
market competition, one can take derivatives of the difference between the valuations
with respect to n. Since the model is interested in showing which commercialization
mode is favored over its alternative by higher market competition, I will look into how
entry-deterring valuation and preemptive valuation change, respectively, relative to

reservation price with the effect of higher market competition.

d(vie —ve)  (a—c+nk)(a—c—k) (a—c—k)?
a2 CESIE o)
(o —c+(n+1Dk)(a—c—k)
+2 CEDE (A.1)
(a —c—k)

(4 1 g\~ O = 6)(ar— ) = (307 4 90"+ Tu)k)

7 n3—6n— Vie—Ve
Ifk<k2:%(a—c), % > 0.

That is, entry-deterring valuation is affected less negatively by increasing level of mar-

ket competition than reservation price is, when the innovation level is below ko.

7 n3—6n— Vie—Ve
Ifk>k2:w(a—c), % < 0.

That is, reservation price is affected less negatively by increasing level of market com-

petition than entry-deterring valuation is, when the innovation level is above k.
The threshold, ko, appoaches the limit of %(a —¢) as n grows larger.
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d(vi; —ve) (a—c—k)? (a—c+(n+1Dk)(a—c—k)
- e T2 (n+2)3
(a —c—k)
(n+1)2(n+2)

(A.2)

s((n+ D2(a—¢) — (3n% + 9n + T)k)

T n 2 Vii —Ve
It b < s = Gagarmy (@ — o), Lt > 0.

That is, preemptive valuation is affected less negatively by increasing level of market

competition than reservation price is, when the innovation level is below ks.

1. n 2 Vii —Ve
It k> ks = magarm (o — o), Lt <o,

That is, reservation price is affected less negatively by increasing level of market com-

petition than preemptive valuation is, when the innovation level is above ks.
The threshold, ks, appoaches the limit of %(a —¢) as n grows larger.

Q.E.D.

Proof of Lemma-2:

In order to see how a valuation changes relative to another one when the innovation
quality is improved, one can take derivatives of the difference between the valuations
with respect to k. Since the model is interested in showing which commercialization
mode is favored over its alternative by higher-quality innovations, I will look into how
entry-deterring valuation and preemptive valuation change, respectively, relative to

reservation price with the effect of increasing innovation level.

d(vie —ve) (@ —c+nk)n (o —c—k) (a—c+(n+1Dk)(n+1)
a2 12 Py 7 (n+2)?
(2n2 4 3n)(a — ¢) — (3n? 4 6n + 2)k

(n+1)*(n +2)?

(A.3)
=2

7. n2+43n Vie —Ve
It k < ki = qomponyy (@ — o), Ligel > 0.

That is, increasing innovation level gives rise to entry-deterring valuation more than
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reservation price when the innovation level is below k4.

7. n2+43n Vje —Ve
If k> ks = ooy (a — o), g <o,

That is, increasing innovation level gives rise to reservation price more than entry-

deterring valuation when the innovation level is above kj.

The threshold, k4, appoaches the limit of %(a —¢) as n grows larger.

d(vii —ve) (o —c+nk)n (o —c—k) (a—c+(n+1)k)(n+1)
& Yt e 2 (n+2)?
(2n% +5n 4+ 3)(a — ¢) — (3n? + 8n + H)k

(n+ 1)2(n + 2)?

(A.4)

=2

d(

If k< 5 = o tontd) dlzve) g,

GnTt8n+5) (@~ €,

That is, increasing innovation level gives rise to preemptive valuation more than reser-

vation price when the innovation level is below ks.

d(

If k> E _ (2n2+45n+3) vzlilzve) <0.

GnTt8n+5) (@~ €);

That is, increasing innovation level gives rise to reservation price more than entry-

deterring valuation when the innovation level is above ks.

The threshold, k5, appoaches the limit of %(a — ¢) as n grows larger.
Q.E.D.

Proof of Proposition-3:

Since (3.46) and (3.48) are assumed to be strictly concave, their first-order conditions

give the unique levels of R&D expenditure that maximize them respectively.
The first-order condition of (3.46) is:

(@ —c+ (n+1)(c—c(Rp)))

—2 (n+2)2

(n+1)(Rg) —1=0 (A.5)
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Direct calculations yield:

Py (n+2)*
) = S T Dla— et (n+ (e = o(Bp)) (A.6)
The first-order condition of (3.48) is:
—C,(RA)2<a — C) + (n — 1)(C — C(R)) _ (TL — 1)CI(RA) (C o C(RA)) 1
(n+1) n+1 (A7)
_ onpla—ctm—1)(c—c(Ra) '
= —2¢(Ry) e —-1=0
Direct calculations yield:
¢(Ra) = — (n+1) (A.8)

20a—c+ (n—1)(c—c(Ra)))

Suppose that R4 = Rp = R, so ¢/(Ra) = d(Rg) = d(R) and ¢(R4) = ¢(Rg) = ¢(R).

(n+2)? B (n+1)

2n+ 1) (a—c+ (n+1)(c —c(R))) _2(a —c+ (n—1)(c—c(R)))
2n+3)(a—c¢)=Bn+5)(c—c(R) (A9

(2n 4+ 3)
—¢(R) = —
c—c(R) (3n+5)(a c)
So, when the innovation level is kg = 8212% (a—c), the R&D expenditures for respective

commercialization strategies are equal to each other.

Suppose that Rg > R4, ¢(Rg) > ¢(Ra) and ¢(R4) > ¢(Rg). Then, there must be

an expenditure level, Rys, such that Rg > Ry > Ra and ¢(Ra) > ¢(Ry) > ¢(REg).

If I put Ry into (A.5) replacing Rg, (A.5) becomes positive:

(@ —c+ (n+1)(c—c(BRm))) /
—9 T2y (n+1)¢(Ry) —1>0 (A.10)
So,
_plazet @t Dle=clBu))) (4 1y r(ryy) > 1 (A.11)

(n+2)?
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If I put Ry into (A.7) replacing Ra, (A.7) becomes negative:

(@ —c+ (n—1)(c—c(Ru)))

— 2¢(Fu) CE)

-1<0 (A.12)

So,
(@ —c+ (n—1)(c—c(Ru)))

—2c(Ry) n+ 1)

<1 (A.13)

The ordering between (A.11) and (A.13) is apparent:

/ (@a—c+(n—1)(c—c(Ry)))
—2c (RM) (n n 1) <
a—c+ (n+1)(c—c(Ry))) . y
(n+2)? e Defan) (A.14)
(2n+3)(a—c) < (Bn+5)(c—c(Rn))
(2n + 3)( )
Gnts) ¢

ol

c—c(Ry) >

Since ¢(Rp) > ¢(Rg), when the innovation level obtained by the start-up with an

expectation of market entry is above kg = 8213 (—c), R > R and ¢(Rg) < c(R4).

Suppose, now, that Rg < Ra, ¢(Rg) < ¢(Ra) and ¢(R4) < ¢(Rg). Then, there must

be an expenditure level, Ry, such that Rp < Ry < Ry and ¢(R4) < ¢(Ryr) < ¢(Rg).

If I put Ry into (A.5) replacing Rg, (A.5) becomes negative:

(a—c+ (n+1)(c— ¢(Ry))) /
-2 (n+2)2 (n+1)e(By) =1 <0 (A-19)
So,
_2(a—c+(n—l—1)(C—C(RM)))(n+1)C/(RM) <1 (A.16)

(n+2)2
If I put Ry into (A.7) replacing R4, (A.7) becomes positive:

(@ —c+(n—1)(c—c(Rum)))
(n+1)

— 2 (Ray) —1>0 (A.17)
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So,
a—c+ (n—1)(c—c(Ruy)))
(n+1)

—mﬂRMﬂ > 1 (A.18)

The ordering between (A.16) and (A.18) is apparent:

/ (@ —c+(n—1)(c—c(Ru)))
—2¢' (Rar) i+ D) >
(@ —c+(n+1)(c—c(Rum))) /
(n+2)? s Defian) (A.19)
2n+3)(a—c) > Bn+5)(c—c(Ry))
(2n+3)( )
Gnis ¢

-2

c—c(Ry) <

Since ¢(Ryr) < ¢(Rg), when the innovation level obtained by the start-up with an

expectation of market entry is below kg = E;ZI?; (a—c), Rg < Ra and ¢(Rg) > c(Ry4).

Q.E.D.
Proof of Corollary-4:

In order to examine how the R&D expenditure level and the resulting innovation level
is affected when the market gets more competitive, or, equivalently, the number of

incumbent firms increases, I will make use of the strictly concave nature of ¢(.).

MﬂRm):_ﬂ{ (n+2)? )
dn dn "2(n+1)(a —c+ (n+1)(c — c¢(REg)))
(n?2+2n)(a—c)— (2n+2)(n+2)(c — c(RE))

2(n+1)2(a—c+ (n+1)(c—c(Rp)))?

(A.20)

If ¢ — o(Rp) < kr = gltg(a —c), L) g,

That is, if the innovation level generated with an expectation of market entry is below
k7, increasing the number of incumbent firms causes the start-up to reduce its R&D

expenditure, and the level of the resulting innovation gets lower.
IfC—C(RE) >]€77: L(O[—C), M > 0.

2n+2 dn

That is, if the innovation level generated with an expectation of market entry is above
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k7, increasing the number of incumbent firms inclines the start-up to increase its R&D

expenditure, and the quality of the resulting innovation improves.

d(d(R4)) _ _i( (n+1)
dn dn 2(a—c+ (n—1)(c —c(Ra4)))
a—c—2(c—c(Ry))
2a—c+ (n—1)(c—c(Ra)))?

)
(A.21)

If ¢ — ¢(Ra) < ks = 25¢, d(c;l(f"‘) < 0.

That is, if the innovation level generated with an expectation of commercialization
by preemptive incumbent acquisition is below kg, increasing the number of incumbent
firms causes the start-up to reduce its R&D expenditure, and the level of the resulting

innovation gets lower.

If ¢ — ¢(Ra) > ks = 95¢, d(c;l(f"‘) > 0.

That is, if the innovation level generated with an expectation of commercialization
by preemptive incumbent acquisition is above kg, increasing the number of incumbent
firms inclines the start-up to increase its R&D expenditure, and the quality of the

resulting innovation improves.
Q.E.D.
Proof of Lemma-4:

Let W denote the initial social welfare level before an innovation arrives the market,
while Wg denotes the expected welfare level for the economy after entrepreneurial
entry and Wy denotes the expected welfare level for the economy after preemptive
incumbent acquisition. Also, APS denotes the change in producer surplus, and AC'S

denotes the change in consumer surplus following entrepreneurial entry.

Wg =W +pg(APS +ACS — F +T(pg) —G) — R (A.22)

Wir =W +pal(pa) -T) - R (A.23)

66



Hence, comparing Wg and Wy to each other solely depends on the ordering between

pE(APS + ACS — F +T'(pg) — G) and pa(T'(pa) — T).

From direct calculations from (3.9) and equations (4.4) to (4.7), it is easily obtained
that, where P.Ss denotes the producer surplus and C'Sy denotes the consumer surplus
after entrepreneurial entry, and PS; denotes the producer surplus and C'S; denotes

the consumer surplus before entrepreneurial entry,:

_ (a—c)?
PSl ni(n T 1)2 (A.24)
B (a—c)?
PSQ = (n + 1)7(n T 2)2 (A.25)
2 _ (a—¢)?
APS = —(n* 0= 1) s (A.26)
n?(a — c)?
CSt = S i1y (A.27)
s, = (M Do — o (A.28)
2(n+ 2)? '
ACS = (202 4+ 4n + 1) — 2~ o (A.29)
5(n +12)(n + 2)2 '
APS +ACS = 2nt3)  (a—c)f (A.30)

2 (n+1)2(n+2)?

_ (@)

= (a2 s it is shown in (4.5).

which is obviously less than Il (e)

As a result, Assumption-7 cannot guarantee Wg being higher than Wy;. The ordering

between them is ambiguous.
Q.E.D.
Proof of Lemma-5:

Let W denote the initial social welfare level before an innovation arrives the market
at any commercialization cost, while W;g denotes the expected welfare level for the
economy after entry-deterring incumbent acquisition and Wy denotes the expected

welfare level for the economy after preemptive incumbent acquisition, as it is shown
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mathematically in (A.23).

Wig=W —i—pE(F(pE) — T) - R (A.?)l)
Hence, comparing Wig and Wy to each other solely depends on the ordering between
pe(L'(pr) —T) and pa(T'(pa) — T).

According to the maximization problem (4.10), p4 is the optimal value to maximize

p(I'(p) — T). So, Wiy is unambiguously higher than Wig.

Q.E.D.
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APPENDIX B

TURKISH SUMMARY / TURKCE OZET

Ciddi sayida makroekonomik model inovasyonun, ekonomik biiylimenin arkasindaki
temel dinamik oldugunu ifade etmektedir. Romer’in (1990) modelinde ekonomik biiytime,
daha verimli {iretim siirecleri isteyen firmalarin taleplerini kargilamak tizere yeni ara
mamuller {ireten, yani inovasyon geligtiren, firmalarin sebep oldugu teknolojik degigimin
neticesinde elde edilmektedir. Benzer sekilde Aghion ve Howitt (1992), ekonomik
biiytimenin sadece teknolojik gelisgmeden kaynaklandigi bir model kurmug ve buradaki
teknolojik gelismenin, son mamul imalat1 yapan firmalarin {iretim siireclerini daha
verimli hale getirmek iizere inovasyon gelistiren firmalar arasindaki rekabetten kay-
naklandigini gostermisgtir. Bunlara ek olarak, Grossman ve Helpman (1994), bilimsel
bulgular: pratik degeri olan iiriinlere doniistiiriirken yiiksek miktarda yatirim yap-
manin gerektigi gercegine dayanarak, teknolojik gelismenin, biiyiik oranda, endojen
oldugunu ve ekonominin kar amaci giiden paydaglar tarafindan inovasyonlar geligtiril-
erek saglandigini ortaya koymugtur. Calismalarinda bu durumun énemi olarak, tekrar
iretilemeyen kaynaklarin hizla tiiketildigi sartlar altinda, teknolojik gelismenin giicli

ve stirdiiriilebilir ekonomik biiyiime igin en iyi yol olmasi vurgulanmigtir.

Ekonominin biitiin paydaglar: tarafindan yapilan biitiin inovatif faaliyetler i¢inde gir-
igimei inovasyonu kritik bir rol oynamaktadir. Baumol (2010) girigimciligin ekonomik
biiyiime i¢in 6nemine vurgu yapmig ve geligsmis tlkelerle diigiik ekonomik performans
gostererek yavag gelisen iilkeler arasindaki farkin biiyiik olgiide girisimci yetenekten
ve onu motive eden piyasa mekanizmalarindan ileri geldigini iddia etmistir. Onun bu
ifadeleri, giinliik hayattaki politika setlerinde devletlerin tercihlerine iligkin gézlemlerle

desteklenebilir. Diinya genelinde devletler, sagladiklar1 Ar-Ge ve inovasyon destek-
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lerinde biiyiik firmalar yerine yeni kurulmus girisimlere agirhk vermektedir. Ornegin,
Ozcelik ve Taymaz (2008) Tiirkiye’'de devlet eliyle verilen Ar-Ge ve inovasyon destek-

lerinden kiiclik firmalarin daha fazla yararlandigini ortaya koymustur.

Thirkiye’de devletin, yeni girigsimlerin yaptigi Ar-Ge ¢aligmalarina destek verme tercihi,
meveut tesvik mekanizmalarmdan da anlasiimaktadir. TUBITAK, 1512 Teknogirisim
Sermayesi Destek Programi vasitasiyla inovatif fikri olan bireylerin, fikirlerinin teknolo-
jik ve ekonomik fizibilitesini yapma ve prototip olugturma siirecindeki harcamalarina
hibe olarak sermaye destegi saglamaktadir. Bu destek, inovatif fikir hangi piyasaya
iligkin olursa olsun ve amaclanan inovasyonun tiirii ne olursa olsun, yeterince yeni-
lik¢i ve yapilabilir bulunan biitiin fikirlere simetrik olarak verilmektedir. Bu agamay1
basariyla atlatan bireylerden sirket kurmasi istenmektedir. Kurulan yeni girigimler,
bir 6nceki agamada prototipini olusturdugu fikirlerini inovasyona doniigtiriirken de-
vlet desteklerinden yararlanmak icin, 1507 KOBI Ar-Ge Baglangic Destek Programina
bagvurabilir. Soz konusu siirecte yapilan harcamalar, %75 e varan oranlarda hibe

yoluyla desteklenmektedir.

Biraz daha yakindan incelenirse, devletlerin, uyguladiklar: politikalarla yeni girigim-
lerin sadece Ar-Ge harcamalarini degil, elde ettikleri inovasyonlarla piyasaya giriglerini
de destekledikleri, hatta diger ticarilestirme alternatiflerine nazaran, tercih ettikleri
goriilecektir. Ornegin yine Tiirkiye’de, TUBITAK destekleriyle inovasyonunu elde et-
mis bir girisim, bu inovasyonu ile ilgili piyasaya girmeyi sec¢tigi takdirde, karsilagtigi
ticarilesme maliyetlerinin %751 igin KOSGEB’in sagladigi Endiistriyel Uygulama Destek
Programi vasitasiyla devletten hibe olarak destek alabilmektedir. Buna karsilik, gir-
isimin inovasyonunu lisanslama ya da dogrudan satig yoluyla, zaten piyasada faaliyet
gosteren bir sirkete kullandirmasi igin higbir tegvik mekanizmasi olmamasi, devletin
inovasyonu satarak ticarilestirme yerine piyasaya girisi destekleme egilimini ortaya koy-
maktadir. Bu egilim, Tiirkiye gibi gelismekte olan iilkelerde gozlenmekle beraber,
geligmis iilkelerde de yaygindir. Mirrlees ve digerleri (2011) Birlegik Krallik’taki vergi
sisteminin, girisimcilerin en yiiksek geliri kurduklar: girisimleri ile piyasaya girmeleri
durumunda elde edecekleri seklinde tasarlandigini ve boylece yeni girigsimlerin piyasaya
giriginin tegvik edildigini gostermigtir. Ayrica, Avrupa Birligi'nin Avrupa 2020 strate-

jisi, Birlik ekonomilerinde piyasalara yeteri kadar yeni firma girisinin gerceklesmedigini;
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bu yiizden, giiclii ekonomik biiylimeyi saglamak ve yiiksek istihdam rakamlarina ulag-

mak icin girisimciligin tesvik edilmesi gerektigini belirtmektedir.

Yine de yeni girigimler farkli bir yol tercih edebilir. Mubhtelif ampirik ¢aligmalar-
dan elde edilen sonuglar, girigimlerin siklikla inovasyonlarini zaten piyasada yer alan
firmalardan birine ya da daha fazlasina lisanslayarak ya da dogrudan satarak ticar-
ilestirdigine isaret etmektedir. Ilgilenen okuyucular Granstrand ve Sjélander (1990),
Hall (1990), Lerner ve Merges (1998) ve Blonigen ve Taylor (2000) gibi ¢aligmalar:
inceleyebilir. Bu galigmalardan bir digeri olan Gans ve digerleri (2002), inovasyonlarin
aliip satilabildigi piyasalarin verimli isledigi durumlarda, zaten tiriin piyasasinda yer
alan firmalarin, yeni girigimlerden gelecek rekabeti énlemek i¢in onlarin inovasyonlarini
satin alacagini gostermigtir. Ulagtiklar ampirik sonuglara gore, ancak inovasyon alim-
satim1 piyasasindaki kusurlar, yeni girisimleri daha rekabetci bir stratejiyle piyasaya

girige sevk etmektedir.

Devletlerin inovasyon tesviklerinde piyasaya girisi destekleme yanlisi tutumunun ve
ampirik caligmalarin igaret ettigi inovasyonlarin lisanslanarak ya da satilarak ticar-
ilegtirilmesi sikliginin tegkil ettigi tezat karsisinda, hem inovatif faaliyetleri tesvik ede-
cek hem de sosyal refahi artiracak optimal politika tasarisinin nasil inga edilecegi iiz-
erine bazi sorular akla gelmektedir. Hangi kogullar altinda yeni girisimin piyasaya
girisi ya da inovasyonunu satarak ticarilestirmesi, sosyal refah agisindan, alternatifine
nazaran, daha fazla fayda getirmektedir? Inovasyonun girisim tarafindan piyasaya
girerek mi yoksa piyasada yer alan bir firmaya satarak mui ticarilegtirilmesi, girigimi
daha fazla Ar-Ge yapmaya ve daha kaliteli bir inovasyon geligtirmeye sevk etmektedir?
Uriin piyasasinin yapisi, daha ziyade iiriin piyasasindaki rekabet, yeni girisimin ino-
vasyon yapma istegini piyasaya girmeyi tercih etmesi halinde ve satarak ticarilegtirmesi

durumunda, ayr1 ayri, nasil etkilemektedir?

Bu calismada, girigsimciligin ve inovasyon igin verilen devlet desteklerinin homojen
mallar tireten bir oligopol piyasa tizerindeki boylesi etkilerini incelemek igin, yeni bir
girisimin inovasyonunu piyasaya girerek ya da inovasyonu zaten piyasada yer alan bir
firmaya satarak ticarilegtirebildigi bir model kurulmustur. Bu modelde, bir oligopol

iiriin piyasasinda n adet firma oldugu varsayilmig ve Ar-Ge yapma becerisine sahip tek
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firmanin piyasa digindaki yeni bir girigim oldugu farz edilmigtir. Bu varsayimla, daha
Once literatiirde ¢okga incelenmis olan, firmalar arasi patent yarisi senaryosu bu mod-
elin disinda kalmaktadir. Piyasada yer alan bir firma, yeni girisimin piyasaya girigini
ya da bagka bir firmanin bir inovasyona sahip olarak iirlin piyasasinda avantaj yakala-
masinil ancak yeni girisimin inovasyonunu herkesten once satin alarak engelleyebilir.
Ayrica, Arrow’un (1962) modelini takiben, yeni girigim tarafindan geligtirilen inovasy-
onun bagka bir firma tarafindan taklit edilemeyecegi de varsayilmistir. Inovasyonun
kalitesi sadece yeni girigimin inovasyon yapma istegine ve kabiliyetine baghdir. Bu
baglamda Spence’in (1984) bahsettigi ve bir firmanin Ar-Ge kapasitesinin piyasada
yapilan toplam Ar-Ge caligmalarina bagh oldugunu ifade eden yayilma etkisi de bu
caligmada yok sayilmaktadir. Halihazirda sadece yeni girigsimin Ar-Ge yapabiliyor ol-

masl, yayllma etkisi ihtimalini zaten ortadan kaldirmaktadir.

Homojen mallar {ireten piyasalari inceleyen literatiirdeki onceki galigmalara uygun
olarak, firmalarin iirtin piyasasinda miktar (Cournot) rekabetine girdikleri farz edilmigtir.
Bu ¢aligmada, piyasada yer alan firmalarin simetrik oldugu kabul edilmis ve ayni sabit
marjinal maliyetle {iretim yaptiklar1 varsayilmigtir. Eger yeni girigim, inovasyonunu
piyasaya girerek ticarilegtirirse, Norbéack ve Persson (2012) tarafindan tanimlandig
sekliyle, sabit bir ticarilesme maliyetine maruz kalacaktir. Bu ticarilesme maliyeti, yeni
bir firmanin kargilagacagi tiretim tesisi kurulmasi i¢in yapilacak yatirimlari, tedarik zin-
ciri tegkili i¢in gerekli harcamalari, is diinyasinda kendini tanitma ve reklam giderlerini
ve bunun gibi diger masraflari icermektedir. Yeni girisim {iriin piyasasina dahlinden
sonra, bu caligmada yapilan varsayimla, hicbir {iretim kapasitesi kisiti1 ya da tam ka-
pasite tiretime ulagmak i¢in zaman gereksinimi ile kargilagmamaktadir. Bu varsayim,
piyasanin simetrik yapisini muhafaza etmek icin elzemdir. Bunun aksine, eger yeni gir-
isim inovasyonunu satarak ticarilegtirmeyi secerse, inovasyonu satin alan firma, Nor-
back ve digerleri (2016) tarafindan tamimlandigi sekliyle, sabit bir iglem maliyetine
maruz kalacaktir. Bu iglem maliyeti, bir malin aligverisinden dogan idari ve yasal mas-
raflar1 (6rnegin, bir patentin lisanslanmasi gibi), inovasyonun getirdigi yeni teknolojinin
mevcut iiretim hattina monte edilmesi esnasinda dogan gecikmeleri ve firsat maliyet-
lerini ve, inovasyonu satin alan firmanin yeni girisim ile arasindaki bilgi asimetrisinden

kaynaklanan, inovasyonun kalitesini tasdik etme siirecinin getirdigi gecikmeleri ve mas-
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raflar1 icermektedir.

Bu calisma bir sosyal refah analizi yapacag i¢in, ekonominin talep tarafi da uygun sek-
ilde tanimlanmalidir. Boyle bir analizi toplam talep iizerinde yapabilmek igin kurula-
cak model, bireysel talep tizerinde olugacak gelir etkilerinden arindirilmalidir. Bu sebe-
ple, kuasilineer fayda fonksiyonuna sahip bir temsilci tiiketici varsaymak akla yatkindir.
Ayrica, bdyle bir fayda fonksiyonu ile galigmak, ekonomide genel dengeyi kollamak yer-
ine, sadece modelin ilgilendigi oligopol piyasa iizerinde kismi denge analizi yapilmasina
imkan saglamaktadir. Bu modelde kullanilan temsilci tiiketici fayda fonksiyonu kuasi-
lineer olmasi hasebiyle ayrilabilir yapidadir ve, Singh ve Vives’in (1984) ¢ahigmasini
takiben, modelin ilgilendigi oligopol piyasada iiretilen homojen mallar i¢in kuadratik,

ekonomideki diger mallar i¢in lineerdir.

Inovasyon icin devlet destekleri, bu calismada, iki adim olarak tasavvur edilmistir.
Oncelikle, Ar-Ge harcamalar1 icin finansal destek, yeni girisimin inovasyonu ticar-
ilegtirme stratejisi ne olursa olsun, sabit miktarda hibe olarak saglanmaktadir. Ar-
Ge calismalar1 sonucunda inovasyon elde edildikten sonra, ikinci adim olarak, devlet
ya girisimin inovasyonu ile piyasaya girisi sirasinda karsilagtig: ticarilesme maliyetine
slibvanse saglamakta ya da girisimin inovasyonu zaten iirlin piyasasinda yer alan bir
firmaya satmasi durumunda alic1 firmanin kargilagtig: islem maliyetine siibvanse sagla-
maktadir. Devlet hangi tiir destegi tercih ederse etsin, ikinci adimdaki bu destek de
sabit miktarda bir hibedir ve iki alternatif i¢in de birbirine egittir. Boylece, devletin
inovasyonu tegvik etmek {izerine yaptig1 toplam harcama, ister inovasyonla piyasaya
sistemine, getirdigi mali yiikii diisiinerek degil, yeni girisimin alternatif ticarilegtirme
stratejilerinin sosyal refah tizerine, ayr1 ayri, yaptig1 katkiy1 kiyaslayarak gekil vermesi
beklenmektedir. Devletin gelirleri bu ¢alismada mevzu digidir, zira bu calismadaki
modeller sadece homojen mallar {ireten bir oligopol {iriin piyasasi iizerinde kismi denge

analizi yapmaktadir.

Bu galigmada iki model kullanilmigtir. Esas modelde inovasyon, giddetli olmayan bir
proses inovasyonu olarak ele alinmigtir. Bir ek model kapsaminda ise, inovasyonun

sabit iiretim maliyetini diiglirecegi farz edilmistir. Simdi bu modeller sira ile agiklanip
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elde edilen sonuclar aktarilacaktir.

Esas modelde, iirtin piyasasinda faaliyet gosteren biitiin firmalar icin, ister inovasyon-
dan once piyasada yer alanlar olsun ister piyasaya inovasyonuyla yeni katilan girigim
olsun, sabit iiretim maliyetinin olmadigi varsayilmigtir. Bu varsayim, incelenilen in-
ovasyon marjinal iiretim maliyetini diisiirecek siddetli olmayan bir proses inovasyonu
oldugu i¢in makuldiir. Bu noktada, siddetli olmayan bir proses inovasyonu tabiri
ile neyin kastedildigi tanimlanmalidir. Bo6ylesi bir inovasyon, bu inovasyonu kul-
lanan firmanin marjinal tiretim maliyetini, piyasada iiretim yapan baska hicbir fir-
may1 piyasa digina ¢ikmaya zorlamayacak seviyede diigirmektedir. Bir diger deyisle,
yeni diiglik marjinal maliyete kargilik gelen monopol piyasa fiyati, inovasyonu kullan-
mayan firmalarin marjinal maliyetinden biiyiiktiir. Bu sebeple, girisim inovasyonunu
ister piyasaya girerek ister satarak ticarilestirsin, piyasada meydana gelen verimlilik

asimetrisi, inovasyonu kullanmayan firmalarin piyasadan ¢ikmasina yol agmamaktadir.

Bu model, Ar-Ge agamasindan elde edilen inovasyonun ticarilestirilmesine kadar olan

siireci aydinlatabilmek igin {i¢ adimda kurgulanmagar.

Birinci adimda, yeni girigsim ne kadar Ar-Ge harcamasi yapacagina karar vermektedir.
Bu modelde Ar-Ge siirecinin deterministik oldugu varsayilmigtir. Yani, Ar-Ge galig-
masi1 her zaman bir inovasyonla sonuglanmaktadir ve yapilan Ar-Ge harcamasi miktar
inovasyonun derecesini belirlemektedir. Inovasyonun derecesi, inovasyonun kalitesini
ifade etmektedir ve inovayonu kullanan firmanin marjinal maliyetinde yaratilan diisiise
egittir. Ar-Ge harcamasinin miktari ise, yeni girigim tarafindan segilecek ticarilegtirme
stratejisine bagli olarak tespit edilir. Yeni girigim, izlenecek ticarilestirme stratejisi
sonucu elde edilecek kar1 maksimize eden Ar-Ge harcamasi miktarini hesap etmekte-

dir.

Ikinci adim, Norbick ve Persson (2012) ve Norbick ve digerleri (2016) ¢aligmalarindaki
ticarilegtirme adimi ile temelde aymidir. Bu adimda, yeni girisim, birinci adimda elde
edilen derecedeki inovasyonunu nasil ticarilestirecegine karar vermektedir. Bunun icin
bir miizayede oyunu tamimlanmistir. Miizayede ilk fiyat tam bilgi miizayedesidir ve
herbir oligopolist firma, inovasyon i¢in bir teklif sunmaktadir. S6z konusu teklifler, fir-

malarin inovasyona sahip olmaya verdikleri degere gore belirlenmektedir. Girigim, bu
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teklifleri, piyasaya girmesi halinde elde edecegi kara esit olan, ¢ekince fiyatiyla kiyasla-
maktadir. Eger tekliflerden en yiiksek olani, ¢ekince fiyatindan biiyiikse, inovasyon
teklif sahibine teklif ettigi fiyat karsiligi satilmaktadir. Bu teklifi birden fazla firma
yapiyorsa ki firmalarin simetrik yapisi bunu getirecektir, firmalarin herbiri inovasy-
ona esit olasilikla sahip olacaktir. Higbir teklifin ¢ekince fiyatindan biiyiik olmamasi

halinde, girigim, inovasyonuyla iirtin piyasasina girmektedir.

Uclincii adimda firmalar iiriin piyasasinda miktar rekabeti etkilegimine girmektedir.
Eger, ikinci adimdaki miizayede oyunu sonucu, girisim birinci adimda belirlenen dere-
cedeki inovasyonuyla piyasaya dahil oluyorsa, iiriin piyasasinda artik n+1 firma miktar
rekabeti etkilegimine girmektedir. Bunlardan biri yeni girisimdir ve daha diiglik bir
marjinal maliyetle liretim yaptig: icin tirtin piyasasindaki verimli firmadir. Diger n
firma ise inovasyondan Onceki sabit marjinal maliyetle iiretime devam etmektedir ve
verimsizdir. Eger, ikinci adimdaki miizayede oyunu sonucu, inovasyon zaten piyasada
yer alan bir firmaya satiliyorsa, iiriin piyasasinda yine ayni n firma miktar rekabeti etk-
ilegimine girmektedir. Ancak, bu durumda, inovasyonu satin alan firma daha diigiik
marjinal maliyetle tiretim yapan verimli firma olurken, diger n-1 firma, inovasyondan

onceki yiiksek sabit marjinal maliyetle tiretim yapmalar1 hasebiyle, verimsizdir.

Nash alt-oyun tam denge kavramina uygun olarak, bu {i¢ adimdan olugan oyun, sondan

basa dogru ele alinmig ve ¢oziilmiistiir.

Uciincii adimdaki hesaplamalar gostermektedir ki, sabit derecedeki bir inovasyon icin,
herbir ticarilestirme stratejisi sonucu elde edilen sosyal refah seviyeleri kiyaslandiginda,
eger inovasyon derecesi belli bir egik degerin iizerindeyse, inovasyonu satarak ticar-
ilegtirmek yeni girigimin piyasaya girmesinden daha fazla sosyal refah artigina yol ag-
maktadir. Bu sonu¢ Mankiw ve Whinston (1986) tarafindan tanimlanan piyasaya yeni
giren firmanin digerlerinden ig ¢alma etkisinin ve Lahiri ve Ono (1988), Shapiro (1989)
ve Zhao (2001) gibi aragtirmacilar tarafindan ortaya konan maliyet diigiirmenin refah
iizerindeki olumsuz etkisinin baglasimidir. Eger yeni girisim piyasaya girerek inovasy-
onu ticarilegtirmeyi segerse, oligol {iriin piyasasinda n tane verimsiz firma olacaktir. Bu
durum, n tane verimsiz firmanin, verimli yeni girisimden ig ¢almasi demektir. Eger,

inovasyon satilarak ticarilestirilirse, oligopol iirlin piyasasinda n-1 tane verimsiz firma
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yer alacaktir ve bu firmalar verimli alici firmadan is ¢alacaktir. Bir tane daha fazla ver-
imsiz firmanin piyasada yer almasina ve verimli firmadan ig ¢almasina miisaade ettigi
icin, eger Zhao’nun vurguladigr gibi verimlilik farki, yani inovasyon derecesi, yeterince
biiyiikse, yeni girisimin inovasyonuyla piyasaya girmesi, inovasyonu satmasina nazaran,

olumsuz refah etkilerine sahip olacaktir.

Yukarida belirtilen bu egik deger, oligopol piyasadaki rekabet seviyesi artikca, bir diger
deyisle inovasyon gelmeden Once iiriin piyasasinda yer alan firma sayisi artikca, azal-
maktadir. Bu sebeple, iiriin piyasasindaki rekabet artikca, daha genis bir interval igin-
deki siddetli olmayan proses inovasyonlari i¢in satilarak ticarilestirilmek, yeni girigimin

piyasaya girmesine nazaran, daha fazla sosyal refah artigina yol agmaktadir.

Ikinci adimda ticarilestirme stratejisine karar verecek miizayede oyunu ii¢ tane deger-
lemeyi dikkate almak durumundadir. Birincisi ¢ekince fiyatidir ve daha 6nce tanim-
landig1 gibi, yeni girisimin belirli bir derecedeki inovasyonla iiriin piyasasina girmesi
halinde elde edecegi kazanca esittir. Ikincisi, inovasyondan 6nce de iiriin piyasasinda
yer alan bir firmanin piyasaya yeni girigi 6nlemeye verdigi degerdir. Bu deger, bu
firmanin inovasyona sahip oldugu zaman elde edecegi karla yeni girisimin inovasy-
onuyla piyasaya girdiginde yine aym firmanin elde edecegi karin arasindaki farktan
islem maliyetinin cikarilmasiyla bulunur. Uciincii degerleme, inovasyondan énce de
iriin piyasasinda yer alan bir firmanin inovasyonu diger oligopolistlerden 6nce satin
almaya verdigi degerdir ve herkesten once satin alma degeri olarak tanimlanabilmek-
tedir. Bu deger, bu firmanin inovasyona sahip oldugu zaman elde edecegi karla bagka
bir oligopolist firma inovasyona sahip oldugunda yine ayni firmanin elde edecegi kar

arasindaki farktan igslem maliyetinin ¢ikarilmasiyla bulunur.

Herkesten 6nce satin alma degeri ne zaman ¢ekince fiyatindan yiiksek olursa, inovasyon
bu deger karsiliginda bir oligopolist firmaya satilmaktadir. Bu tarz ticarilegtirme,
herkesten 6nce satin alma olarak adlandirilmaktadir. Aksi halde, gekince fiyatinin,
piyasaya yeni girisi 6nleme degerinden yiiksek oldugu durumlarda, yeni girigim, ino-
vasyonuyla piyasaya girmektedir. Ancak, piyasaya yeni girigi onleme degeri, cekince
fivatindan yiiksekse, inovasyon bir oligopolist firmaya, satig fiyat1 ¢ekince fiyatina esit

olacak sekilde satilmaktadir. Bu tarz ticarilestirme, piyasaya yeni girisi onleyici satin
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alma olarak adlandirilmaktadir.

Uriin piyasasindaki rekabet artikca, yani, inovasyondan énceki oligopolist firma sayis:
artikca, ikinci adimdaki miizayedede konu edinilen ii¢ degerleme de azalmaktadir.
Fakat hangisinin digerine gore daha az negatif etkilendigini gérmek kolay degildir.
Norbéck ve Persson (2012) siirekli artan iirtin piyasasi rekabetinin yeni girigimi, so-
nunda inovasyonunu satarak ticarilegtirmeye yonlendirecegini iddia etmigtir. Ciinkii,
onlarin goriigiine gore, artan tiriin piyasasi rekabeti kargisinda piyasaya yeni girisi on-
leme degeri ve herkesten 6nce satin alma degeri, yeni girisimin ¢ekince fiyatindan daha
az olumsuz etkilenmektedir. Boylece, iiriin piyasasindaki rekabeti siirekli artirmak,
bir noktada, bu iki degerden en az birinin ¢ekince fiyatin1 agmasi anlamina gelecek-
tir. Ancak benim modelimde elde edilen sonuclar Norback ve Persson’un iddialaryla
gelismektedir. Hesaplamalar gostermektedir ki piyasaya yeni girigi 6nleme degeri ve
herkesten 6nce satin alma degeri, ayr1 ayri, artan rekabet kargisinda gekince fiyatina
kiyasla monotonik olarak degismemektedir. Bu sebeple, iiriin piyasasindaki rekabetin
siirekli artmasi, bir noktada bu degerlerin ¢ekince fiyatini agmasini garanti etmemekte

ve yeni girigimi, kesin olarak, inovasyonunu satarak ticarilestirmeye sevk etmemektedir.

Benzer sekilde, 6nceki literatiirde, inovasyonun derecesinin, yani kalitesinin, de ticar-
ilegtirme stratejisi tizerinde etkili oldugu iddia edilmigtir. Norbéack ve digerleri (2016)
inovasyon kalitesini stirekli artirmanin piyasaya yeni girisi 6nleme degerini ve herkesten
Once satin alma degerini, ¢ekince fiyatindan daha fazla artiracagim ve boylece, bir nok-
tada, satarak ticarilegtirmenin gerceklegecegini kuvvetle savunmustur. Ancak benim
modelimin bulgulari, yine, bu iddialarla celismektedir. Hesaplamalar gostermekte-
dir ki piyasaya yeni girisi onleme degeri ve herkesten Once satin alma degeri, ayri
ayri, artan inovasyon kalitesinin etkisiyle, ¢ekince fiyatina kiyasla, monotonik olarak
degismemektedir. Bu sebeple, inovasyon kalitesini stirekli ilerletmek, bir noktada bu
degerlerin cekince fiyatin1 agmasini garanti etmemekte ve yeni girisimi, kesin olarak,

inovasyonunu satarak ticarilestirmeye sevk etmemektedir.

Sonug olarak, modelin ikinci adimi, ne iriin piyasasindaki rekabet seviyesinin ne de
inovasyonun kalitesinin, bir noktada, inovasyonu satarak ticarilegtirmeyi daha karh

hale getirmeyi garanti etmedigini gostermektedir. Halbuki bunu basarmak onem-
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lidir, zira, birinci adimda gosterildigi lizere, belirli bir inovasyon derecesi i¢in, satarak
ticarilegtirme, eger bu inovasyon ¢ok kiigiik degilse, yeni girigimin inovasyonuyla iiriin
piyasasina girmesinden daha fazla sosyal refah artisina yol agmaktadir. Bu sebeple,
satarak ticarilestirmenin gerceklesmesini garanti etmek icin, devlet tesviklerinin, ino-
vasyonla piyasaya girig yerine inovasyonu satarak ticarilestirmeye destek vermesi, bir
diger deyisle satin alan oligopolist firmanin karsilagtig islem maliyetine siibvanse sagla-

masi, faydali olmaktan ote, gereklidir

Birinci adimdaki hesaplamalar gostermektedir ki, eger yeni girisim piyasaya girig bek-
lentisiyle belli bir esik degerin iizerinde inovasyon derecesi iiretiyorsa, ikinci adimda
ticarilegtirme stratejisi olarak inovasyonla beraber piyasaya girigin segilmesi, inovasy-
onun satilarak ticarilegtirilmesine kiyasla, yeni girigimin daha fazla Ar-Ge harcamasi
yapmasina neden olmaktadir. Elde edilen inovasyonun kalitesi de satilmak {izere
geligtirilecek olandan daha yiiksektir. Aksine, eger yeni girigimin piyasaya giris beklen-
tisiyle gelistirdigi inovasyon derecesi ayni esik degerin altindaysa, ikinci adimda satarak
ticarilegtirmenin segilmesi, yeni girigimin daha fazla Ar-Ge harcamasi yapmasina ne-
den olmaktadir. Elde edilen inovasyonun kalitesi de piyasaya girmek iizere geligtirilecek

olandan daha yiiksektir.

Bu sonug igsaret etmektedir ki, yeni girigimlerin yeteri kadar inovatif olmadig iilkelerde,
devletlerin tegvikler araciligiyla piyasaya girisi desteklemesi, tiretilebilecek inovasyon
kalitesinden daha diisiik inovasyon dereceleriyle yeni girigimlerin, iirlin piyasalarina
girmesine neden olmaktadir. Bunun yerine, satarak ticarilestirme desteklenirse, yani,
satin alan oligopolist firmanin karsilastig: islem maliyetine siibvanse saglanirsa, yeni

girisimler daha kaliteli inovasyonlar gelistirmeye sevk edilmis olacaktir.

Ek modelde bir sabit maliyet inovasyonu incelenmektedir. Bu nedenle, esas modelin
aksine ek modelde, iiriin piyasasinda yer alan her firmanin ayni sabit iiretim maliyetine
maruz kaldigi varsayilmaktadir. Esas modelden bir diger ayrigma Ar-Ge siirecine il-
igkindir. Ek modelde Ar-Ge siirecinin stokastik oldugu varsayimi yapilmigtir. Bu
baglamda, yeni girisim sonsuz sayida Ar-Ge projesi arasindan birini segmektedir. Bu
Ar-Ge projeleri, bir bagar: olasihigi ve eger bagarili olursa sabit {iretim maliyetinde se-

bep olacag diistisle tanimlanmaktadir. Her alternatif proje icin, bagari ihtimali daha
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biiyiik olan projenin, bagarili olmasi halinde sabit liretim maliyetinde sebep olacagi
diisiis daha kiicliktiir. Diger bir deyisle, daha riskli projeler, bagarili olmasi halinde
daha blytlk fayda getirmektedir. Bu durumda beklenen sabit maliyet diisiisii tam
olarak konkav kabul edilmis, bu sayede yeni girigsimin karsilagtigi her durum ve segtigi
her ticarilestirme stratejisi icin tek bir risk seviyesi se¢mesinin 6nii agilmigtir. Ek
model, esas modelden bir varsayimla daha ayrigmaktadir. Biitiin alternatif Ar-Ge pro-
jeleri igin yapilacak Ar-Ge harcamalari, bu modelde esit kabul edilmistir. Boylece,
alternatif Ar-Ge projeleri sadece sahip olduklar risk seviyeleri araciligiyla birbirinden

farklilagmaktadar.

Ek model, matematiksel olarak, Damsgaard ve digerlerinin (2017) ¢aligmasina ¢ok ben-
zemektedir. Onlarin kurgusu iiriin piyasasinda yer alan bir monopolist firma ile iiriin
piyasasi digindaki bir yeni girisimden olugsmaktadir. Iki firma da sabit maliyet inovasy-
onu elde etmek i¢in Ar-Ge yapma kabiliyetine sahiptir. Eger monopolist firma Ar-Ge
projesinde bagarili olursa, yeni girisimin iriin piyasasina girisine engel olmaktadir.
Eger monopolist firma basarisiz olursa ve yeni girisim bir inovasyon gelistirirse, iiriin
piyasasi duopol piyasa haline gelmektedir. Benim modelim iirlin piyasasini oligopol
olarak tanimlamamla ve yeni girisime, piyasaya giris secenegine alternatif olarak, in-
ovasyonunu satma opsiyonu tanimamla Damsgaard ve digerlerinin modelinden ayris-
maktadir. Ayrica benim modelimde, sadece yeni girisim Ar-Ge becerisine sahiptir. Bu
nedenle, eger bir oligopolist firma, yeni girisimin piyasaya girigini engellemek istiyorsa,

onun inovasyonunu satin almak zorundadir.

Ek modelde iiriin piyasasi dinamiklerinin ve devlet tegviklerinin, yeni gigimlerin ino-
vasyon geligtirirken riske karg1 tutumlarini nasil etkiledigi incelenmektedir. Bu dogrul-
tuda, devlet destekleri olmadan, yeni girigimin iirettigi inovasyonla iiriin piyasasina
giremedigi varsayilmistir. Bu sartlar altinda, yeni girisim inovasyonunu sadece herkesten
once satin alma degeriyle bir oligopolist firmaya satabilmektedir. Eger bir tiir devlet
destegiyle yeni girigsimin, inovasyonuyla beraber iiriin piyasasina girmesi saglanirsa,
yeni girisimin ilk durumdan daha riskli bir Ar-Ge projesi seg¢tigi matematiksel olarak
bulunmustur. Demek oluyor ki, bu senaryoda devletin piyasaya girisi desteklemesi, in-
ovasyonu artirma hedefine hizmet etmektedir. Ancak bu destegi, ticarilesme maliyetine

siibvanse saglayarak vermesi, amaclananin aksine etki gostermektedir. Ciinkii piyasaya
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yiksek girig masraflary, yeni girisime daha riskli Ar-Ge projesi sectiren ana etmendir.

Bunun yerine, sabit Ar-Ge harcamalarinin siibvanse edilmesi dogru arag olacaktir.

Daha kaliteli inovasyon getirmesi sebebiyle yeni girisimin iiriin piyasasina giriginin
desteklenmesi, devletin bir hedefine ulagmasina imkan saglamaktadir. Ancak bu du-
rumun sosyal refah icin anlamini ortaya ¢ikarmak daha detayl bir analiz gerektirmek-
tedir. Piyasaya girmesi miimkiin olduktan sonra, yeni girigsimin 6niinde iki segenek
vardir: Ya sectigi riskli projeyle iiriin piyasasina girecek ya da bu projeyle elde ettigi
inovasyonu bir oligopolist firmaya satarak piyasaya yeni girisi onleyici satin alma ile
ticarilegtirecek. Eger g¢ekince fiyati, piyasaya yeni girisi 6nleme degerinden yiiksekse,
iirtin piyasasina girig gergeklegmektedir. Bu durumun sosyal refah agisindan etkisi be-
lirsizdir. Aksine, piyasaya yeni girisi 6nleme degeri daha yiiksekse, aym riskli proje
bir oligopolist firma tarafindan piyasaya yeni girigi énleme satin almasiyla ticarilegtir-
ilmektedir. Bu durumda ise, sosyal refah iizerindeki negatif etkiler net olarak tespit
edilmigtir. Piyasaya girisin miimkiin oldugu ama piyasaya yeni girisin gerceklesmedigi
bu durumda, secilen bu proje, sosyal refah1 maksimize eden risk diizeyinden ¢ok daha

risklidir.

Bu sonug, benim modelimi Damsgaard ve digerlerinin sonuglarindan ayiran temel bul-
gudur. Onlar, homojen mallar iireten simetrik firmalar i¢in, yeni girigimin her zaman,
sosyal refahin gerektirdigine kiyasla ¢ok az riskli projeler sectigini bulmustur. Bu
modelin sonuclari ise, inovasyonun satilarak ticarilegtirilmesinin miimkiin oldugu du-
rumlarda, yeni girigimin, eger piyasaya yeni girigi Onleyici satin alma bekleniyorsa,
sosyal refahi maksimize edecek seviyeden gok daha riskli bir Ar-Ge projesi sectigine

isaret etmektedir.

Ek modelde iirtin piyasasi rekabeti artikca, yani, inovasyondan once iiriin piyasasinda
yer alan firma sayisi artikca, yeni girigim, piyasaya girmesi miimkiin oldugunda, siirekli
olarak daha riskli Ar-Ge projeleri segmektedir. Bu da daha az siklikla bagariya ulagan
cok riskli projelere yonelmek anlamina gelmektedir. Eger piyasaya girisi mimkiin
olmazsa, inovasyonunu herkesten once satin alma degeriyle bir oligopolist firmaya
satma beklentisi altinda, segtigi Ar-Ge projesi riskliligi, artan iiriin piyasas1 reka-

beti karsisinda degismemektedir. Bu durum isaret etmektedir ki, devletler acisin-
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dan piyasaya ulagan inovasyon sayisini artirmak igin, artan iiriin piyasasi kargisinda,
pivasaya yeni girigleri miimkiin kilmak yerine, inovasyonlarin oligopolist firmalar tarafin-

dan satin alinmasimi kolaylagtirmak daha tercih edilir bir opsiyondur.

Bu tez sonug olarak, inovasyon tegviklerinin her kogulda ve her proje igin simetrik
dagitilmasinin her zaman optimal sonug¢ vermeyecegini gostermektedir. Buradaki iki
modelin igaret ettigi kogullar altinda, yeni girigsimlerin iiriin piyasasina girigini destekle-
mek yerine, inovasyonlarin zaten iiriin piyasasinda faaliyet gésteren firmalar tarafindan

satin alinmasimi kolaylagtirmak, daha arzu edilir neticelere yol agacaktir.
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